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VI.    DISEASES  OF  THE  ORGANS  OF  LOCOMOTION 

CHAPTER    I 
ACUTE   ARTICUtAR   RHKUMATISM 

JBtiology. — Acute  articular  rheumatism  is  an  infectious  disease.  This  ia 
shown  by  ail  its  clinical  and  anatomical  characteristics,  and  although  we  aro 
not  yet  definitely  acquainted  with  the  specific  organized  poison  whieli  gives  rise 
to  it  (vide  infra),  still,  it  is  impossible  to  come  to  a  correct  understanding  of  the 
symptoms  and  the  course  of  the  disease,  unless  we  assume  that  it  is  caused 
by  an  infectious  germ. 

I>ike  many  other  infectious  diseases,  acute  articular  rheumatism  is  often 
indisputably  endemic  and  epidemic.  According  to  Ilirsch,  the  disease  is  most 
prevalent  in  the  temperate  zoneB,  being  much  rarer  in  cold  and  tropical  lati- 
tudes :  but  even  in  Europe  it  is  by  no  means  uniform  in  its  frequency,  and  cer- 
tain districts  of  England,  Belgium,  and  Russia  are  said  to  be  almost  exempt 
from  it.  It  is  also  possible  to  observe  epidemic  influences  with  regard  to  the 
fre<iuency  of  its  appearance,  as  already  intimated.  In  Leipsic,  where  articular 
rheumatism  is  one  of  the  most  frequent  of  acute  diseases,  wc  observed  for  years 
that  at  certain  times  there  were  only  a  few  cases,  while  at  otliers  there  was  a 
striking  increase  in  their  number.  We  have  made  the  same  observation  in 
Erlangen  and  in  Breslau.  Usually  attacks  are  most  prevalent  in  the  winter 
and  spring  months,  but  again  it  is  sometimes  in  summer  that  the  disease  ia 
especially  common. 

Among  the  exciting  causes  of  the  di.«ease.  taking  cold  is  always  mentioned 
as  of  first  importance;  and,  in  fact,  it  cannot  be  denied  that  the  influence  of 
cold  does  often  seem  to  contribute  to  the  occurrence  of  the  disease.  This  re- 
sult, however,  seldom  follows  a  single  severe  exposure,  but  it  much  more  fre- 
quently follows  long-continued  "  rhcumatogenous  influences,"  as  we  may  call 
them,  and  in  particular  the  long-continued  influence  of  wet  and  cold,  certain 
ot'cupations — for  example,  washing  and  scrubbing — inhabiting  unhealthy  damp 
dwellings,  and  the  like.  Those  who  follow  certain  callings  are  especially  sub- 
ject to  articular  rheumatism;  thus,  servant  girls  and  coachmen  are  frequently 
victims  (o  the  disease.  And  yet  it  is  possible  to  regard  all  these  injurious  influ- 
ences as  being  merely  indirect  causes,  assuming  that  they  favor  the  dovelop- 
ment  or  action  of  the  specific  microorganisms;  and,  furthermore,  it  is  by 
no  means  exceptional  to  see  a  ease  of  articular  rheumatism  in  which  no  history 
of  exposure  to  cold  can  be  obtained. 

Sex  exerts  no  special  influence  upon  the  frequency  of  the  disease.  As  to 
age,  acute  articular  rheumatism  is  most  frequent  in  young  adults  between 
M  1 
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fifteen  and  thirty-five  years  old.  In  later  life,  and  particularly  in  old  age,  it 
is  much  rarer.  In  children  six  years  old  or  more  the  disease  is  not  especially 
infrequent,  but  in  younger  children  it  occurs  only  exceptionally.  We  may  be 
permitted  to  mention  a  Hingle  interesting  case  which  we  met  with  in  Leipsic, 
where  a  child  who  died  when  only  a  few  days  old,  and  whose  mother  at  the 
time  of  its  birth  was  suffering  from  a  severe  attack  of  acute  articular  rheu- 
matism, was  found  to  have  multiple  purulent  arthritis. 

Of  precisely  what  variety  the  special  germ  of  acute  rheumatism  may  be  we 
do  not  yet  know.  Some  investigatora  incline  to  the  view  that  acute  articular 
rheumatism  is  a  staphylococcus  infection,  and  therefore  not  a  specific  dis- 
ease, but  a  special  form  of  mild  septic  infection.  Others,  however,  claim  to 
have  found  a  specific  germ  of  infection  in  the  blood  and  in  the  exudation  of 
the  inflamed  joints.  But  none  of  these  assertions  has  I>een  confirmed.  It  is 
indisputable  that  a  close  clinical  affinity  exists  between  acute  articular  rheu- 
matism and  septic  diseases  (in  a  broad  sense  of  the  term).  As  is  well  known, 
multiple  swellings  of  the  joints  are  one  of  the  most  frequent  symptoms  of  septic 
infections,  and  tlie  appearance  of  endocarditis  or  of  an  infiammation  of  other 
serous  membranes  (pleurisy,  pericarditis,  etc.)  is  fully  as  characteristic  of  all 
staphylococcus  and  streptococcus  infections  as  it  is  of  polyarthritis.  If,  how- 
ever, we  are  not  yet  inclined  to  accept  the  designation  of  acute  articular  rheu- 
matism as  a  mild  septic  infection,  then  it  would  seem  advisable  to  speak  of 
uU  the  forms  of  disease  wbioh  belong  in  this  class  and  which  arc  closely  related 
to  one  another,  as  due  to  a  "  rheumatic  infection,"  employing  the  word  rheu- 
matic with  a  special  idea  of  jptiology. 

If  we  conceive  of  articular  rheumatism  in  the  way  just  indicated  as  a 
clinically  wctl-ebaracterized  constitutional  infection — perhaps  with  staphylo- 
cocci— the  next  question  is  the  place  nf  infection,  and  its  gate  of  entrance. 
It  seems  prohalile  that  the  place  is  not  the  same  in  every  case.  Very  often  it 
is  impossible  to  delerniiue  the  path  by  whicli  infection  entered;  yet  we  may 
sometimes  ascertain  liy  careful  questioning  that  tlie  arthritis  was  preceded  by 
a  mild  son;  throat,  f)r  a  laryngitis,  or  an  intestinal  disturbance.  Indeed,  we 
often  find  even  small  abrasions  of  the  skin,  paronychia,  and  similar  lesions. 
It  is  proi)abl('  that  sneb  statements  of  the  patient  and  discoveries  of  the  phy.si- 
cian  indicate  the  starting  juiint  of  the  infection  in  the  individual  case.  Not 
infrequently,  the  organs  of  the  throat,  particularly,  appear  to  be  the  points  of 
entry  for  the  infection  (tonsils  and  pharyngeal  tonsils). 

As  far  as  the  cases  of  so-called  secondary  rheumatism  which  occur  sub- 
sequently to  scarlet  fever,  epiileinic  meningitis,  and  other  acute  diseases  are 
concerned,  it  is  probable  that,  in  some  instances,  lliesc  arc  due  to  a  secondary 
rheumatic  infection,  although,  on  the  other  hand,  it  is  also  possible  that  the 
special  germs  of  these  iiifcetiou.s  diseases  may  jiroiluco  inflammation  of  the 
joints — e.g..  mulli|)le  purulent  arthritis  is  proi»ably  due  in  most  cases  to 
streptococci.  The  appearance  of  acute  articular  rheumatism  in  a  case  of 
already  existing  valvular  di.'^caso  is  of  practical  importance,  and  very  fre- 
quently this  process  is  to  be  regarded  merely  as  a  fresh  acute  infection,  start- 
ing from  the  old  focus, 

A  very  noteworthy  fact  is  that  acute  articular  rheumatism  cannot  he  num- 
bered among  those  infections  diseases  which  usually  occur  but  once  in  the 
same  individual.    On  the  contrary,  the  disease  has  the  same  peculiarity  as  pneu- 
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ninnja  and  en-^ifwlaf*.  of  upptrarjug  with  notit-eabk'  frfquency  several  times  in 
the  same  indtvidiml,  ^c  tliiil  when  a  piTsnn  htid  once  had  articular  rheuma- 
tism,  even  though  it  hat^  IpH  no  (<<?qii(>lrp  behind  it.  he  sconi.^  to  Uc  more  liable 
than  beforn  to  Iho  Hincar^.  U  itt  not  (rxci-piicinal  In  iiuvt  pi>n«niis  who  have  had 
fiuenr  rnorf  atliick:*  of  acutv  articular  rht'uinatiMii. 

Symptomatoli^. — TW  chief  Hynipl')in  of  acute  articular  rlieumatisni  is 
an  acute  febrile  synovit)!*.  which  ahna<t  always  afTrrts  (icvtral  joiiils.  The 
synovitis  is  associated  with  llie  usual  local  plicnomcna  of  cwclliii^  and  Icudcr- 
n«*s  in  the  parts  affected.  Oflen  this  articular  affection  is  the  first  syniptonij 
and,  indeed,  it  may  lie  the  tmly  symiitnin  nf  the  disease.  It  is,  however,  hy  no 
nx-aiis  exeepliona!  fur  ihe  arihrilic  troiiMe  tn  Im'  prccwicd  liy  ('erlain  priidronial 
or  initiatory  symptoms,  as  i.*  true  of  otlier  infectious  disease:?.  These  pro- 
dromata  consist  either  of  a  sli>rht  general  malaiee,  or  of  certain  Io(aI  syniptoma. 
It  ift  not  rare,  ai:  already  mentioned,  to  have  vcTe  throat,  or,  as  we  have  repeat- 
edly had  opportunity  (o  olwcrvc.  larynpilis.  Slill.  thn  precursor^;  are  usually 
mild ;  and  they  may,  as  wc  have  said,  fjiil  to  appear  at  nil.  or  at  any  rate  they 
may  easily  estcajM!  nnlice.  In  .>Jonu*  few  casa>*  (he  only  syiiiptoitis  at  (li^t  are 
febrile;  there  may  be  no  other  marked  constitutional  symptoms,  or  there  may 
be  8  typhoidal  condition  vith  cnlar^vl  spleen,  and  diarrhea.  Then,  some 
days  later,  the  characteristic  p.welliiij»  i»f  tin-  joint<  iippears  {Wafjner).  Taken 
in  connection  with  the  view  of  (lie  naturi-  r.f  arlinilar  rhciimntisMi  which  wo 
have  elaborale<l  above,  this  heliavior  has  nothin;;  inexplii-ahle  about  it — 
merely,  the  constitutional  symptoms  develop  some  little  time  before  the  local 
manifestations  of  the  dii>ease. 

The  articular  disturbance  h  almntit  always  very  rapid  in  it^i  development. 
Some  of  the  larfjer  joints  are  usually  first  alTci:ted,  and  fierhaps  those  nf  the 
liiwer  extremities  snniewhat  oftencr  than  these  of  the  upper.  Tt  is  extreriiely 
exceptional  for  all  the  joints  that  are  atTected  to  be  atlackitl  at  one  and  the 
same  time.  It  is  somewhat  characterij^tic  of  acute  articular  rheumatism  that 
it  "jumps  from  one  joint  to  anolher."  To-day  this  joint  will  be  afTccli"^  and 
to-morrow  (hat,  while  the  joint  first  attacked  may  slill  remain  di.-^eastMl  or 
undergo  rapid  recoTeiy.  Thus,  there  may  he  either  a  few  joints  nlFotled  or 
many,  in  varying  sc<i«once,  and  they  may  sometimes  he  afTcctod  nipidly  and 
at  other  ttmot  more  slowly.  In  many  of  the  milder  eases  the  disease  is  an  ex- 
tremely teitipf^rnry  one.  while  in  others  it  may  attach  itself  most  persistently 
to  some  one  or  more  joints. 

There  is  usually  fever  in  addition  to  the  arthritis,  but  it  is  not  U-iually 
\er>'  high,  seldom  eicee«Iing  U)T  F.  (:?!). "i"  C).  The  fever,  on  the  whole,  nir- 
n-s|Kjnds  with  Ihc  arthritic  pbenomena.  and  does  not  present  an  especially 
typical  curve,  but  one  which  is  irrepidarly  remittent.  \Vc  have  scarcely  ever 
wen  the  disease  begin  with  an  initial  rijtor,  ami  the  so-called  "general  febrile 
symptoms  "  of  headache,  stupor,  and  subjective  feeHng  of  heat  are,,  as  a  rule,  ill 
marked  in  acute  rheumatisni.  Tins  indiciilcs  tfinl.  the  cfmstitutional  infection 
d<ies  not.  owing  to  the  peculiar  nafiirc  of  rhcuiiiatie  infi'ctitin,  altiiin  ^reat 
sc*'eri(y.  Tlie  skin  is  nnliinibly  incliintl  to  pcM-j^pinitioii.  bnt  Ihc  pierspiration 
is  not  at  all  a  result  of  any  sudden  fall  iu  leuiperalure  such  as  is  wen  in  oUier 
discaMA. 

The  course  of  the  disease  is  marked  hy  alternate  ameliorations  and  aggrava- 
tions of  the  local  symptoms  and  of  the  fever,  and  lasts,  particularly  if  it  is 
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not  treated,  one  or  more  weeks,  or  a  still  longer  period.  Often  the  entire 
course  of  the  disease  under  such  circumstances  is  made  up  of  separate  "  at- 
tacks "  (vide  infra),  there  being  repeated  improvement  followed  by  articular 
swelling  and  fever.  At  last,  however,  the  symptoms  entirely  disappear,  and 
the  patient  enters  upon  a  tedious  but  complete  convalescence. 

In  contrast  with  this  simple  course  the  clinical  picture  may  be,  in  other 
eases,  much  more  complex,  for  the  peculiar  infectious  character  of  articular 
rheumatism  renders  possible  many  complications  and  peculiarities.  The 
protean  character  of  the  disease  will  be  evident  upon  a  perusal  of  the  following 
description  of  tlic  symptoms  referable  to  the  different  organs  of  the  body. 

Symptoms  kefeiiable  to  the  Diffeuent  Organs,  and  Peculiarities  in 
THE  Course  of  the  Disease.  1.  Joints  and  Slieaths  of  the  Tendons. — The 
favorable  termination  of  most  cases  of  acute  articular  rheumatism  prevents  us 
from  often  examining  the  anatomical  changes  in  the  affected  joints,  but  there 
can  be  no  doubt  that  in  most  instances  the  trouble  is  merely  a  simple  serous 
synovitis — fliat  is,  an  inflammation  of  the  synovial  membrane,  with  an  exuda- 
tion into  the  cavity  of  the  joint,  composed  mainly  of  serum  with  but  little  ad- 
mixture of  fibrin  and  pus.  The  synovial  membrane  itself,  in  the  cases  which 
do  come  to  autopsy,  is  usually  very  little  affected.  It  is  somewhat  injected, 
opaque,  and  thickened.  Necrosis  of  the  cartilages  is  seen  only  in  severe  cases, 
or  in  those  which  have  lasted  a  rather  long  time.  From  a  clinical  standpoint 
the  artieular  disturbance  is  noticeable  chiefly  for  the  pain  which  it  causes  the 
patit-nt  upon  every  movement  of  the  joint  and  any  pressure  upon  it.  The 
tenderness  is  often  in  striking  contrast  with  the  slight  objective  signs  of  in- 
flammation, for  a  joint  which  is  extremely  sensitive  may  appear  to  be  scarcely 
at  all  diseased.  Usually,  however,  the  joints  exhibit  the  signs  of  synovitis. 
The  effusion  into  the  joint  produces  an  evident  swelling,  which  can  be  seen 
particularly  mcII  in  the  knees,  but  also  in  the  joints  of  the  ankle,  wrist,  shoul- 
der, and  elbow,  aiul  sometimes  even  in  the  smaller  joints  of  the  fingers  and 
toes,  particularly  the  great  toe. 

It  is  rather  cxecptionsil  to  detect  swelling  of  the  hip  joint.  It  should  be 
remend)ered,  Imwever,  thiit  (lie  swelling  in  the  region  of  the  joint,  particularly 
the  ankle  or  wrist,  is  oflcti  less  the  result  of  a  synovial  effusion  than  of  an 
inilaniiiinfnrv  periarticular  (i-deTiiii.  Tiiis  o'tlema,  for  example,  may  extend 
over  almost  the  whnli!  posterior  surface  of  the  band.  The  joints  are  by  no 
means  invariably  (lie  only  juirls  altacki-d.  Not  infrequently  there  are  analo- 
gous intlainiiialory  clianges  visible  in  the  sheaths  of  the  tendons,  the  bursw, 
and  ]ht1uij)s,  in  many  cases,  even  the  fascite  and  muscles.  The  skin  over  the 
affeetcil  joints  often  lias  an  inflammatory  blush,  which  is  usually  pale  red  and 
spotted,  and  can  be  best  seen  at  the  ankle,  knee,  and  wrist.  It  has  been  main- 
tained that  the  cutjinyous  sensil)ility  is  diminished  over  the  joints  affected,  but 
we  regani  this  as  a  mistake. 

As  might  be  expwteil.  the  number  of  joints  attacked  and  the  sequence  in 
which  tiiey  are  attacked  differ  gn'ntly  in  different  cases;  but  almost  invariably 
a  numl)er  of  joints  suffer,  so  that  any  monarticular  arthritis  should  not  be 
regarded  as  rheumatic  exee|)t  after  careful  deliberation  (vide  infra,  diag- 
no.sis).  It  should  be  said  that,  in  mild  cases,  there  may  be  only  two  or  three 
joints  affeet^nl,  these  Inking  usually  some  of  the  larger  joints  of  the  extremities; 
and  of  these,  one  may  be  so  much  worse  than  the  others  that  their  participation 
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in  Uie  trouble  con  bo  aaceriainod  only  by  CAreful  (|tit»tioning  and  examination. 
ill  fifveri!  ca.-to-i,  on  the  other  hand,  the  number  of  joints  (ilta<'k(!d  is  often  vt-ry 
f*n'at.  Siicli  pjitifnts  lnN-iuru"  e.vdvmelv  licliilfsw.  Imtiiusi.-  iinv  niovftiu-nt  is 
pOv-^ihk',  if  at  uli.  only  under  the  |)cnalty  of  vui-y  severe  suffering.  The  patient 
usually  lies  with  bended  knees  and  feet  cun'Cil  so  as  to  be  concave  on  the 
plantar  surfafc,  and  scrmmR  with  pain  at  any  attempt  to  changf>  hi^  position. 
TIm'  joints*  of  the  trunk  soinetimen  participate  in  the  di!*<*ase,  but  hardly  ever 
oxeopt  in  ihf  neveM>  cases;  tlie  ariicnljitinns  of  the  vertJ^hne,  tlie  sli-rnn-flavicu- 
lur  joint,  the  articulation  of  the  lower  jaw,  and  the  symphysis  pubis,  are  then 
partieularly  apt  to  be  affected. 

The  fugitive  character  of  the  arthritis  has  been  spoken  of  as  characteristic 
of  acute  articular  rhciimati5m,  and.  indeed,  it  h  not  infri'qiientEy  the  case  tbat 
txjnipurativL-ly  large  nwellin^^s  of  Ihv  joints  tto<)n  uliiilf  and  vivid  to  new  diff- 
litrliancc-s  in  oIIrt  joiuls;  but,  nn  the  other  hniui.  the  diseasf  niny  pei-sist  very 
nbfitinately  in  a  single  j<iinl.  Jn  t]\\»  ca»e  one  juint  or,  rarely.  M'vt^ral  joints 
are  attacked  with  marked  severity,  cither  from  the  start  or  subsequently  to 
milder  affections  of  other  joint*,  and  often  reinain  for  weeks  swollen  or  pain- 
ful, long  after  all  other  syinptoms  have  vanished. 

8.  CariUac  t^t/mplmitM. — The  condition  of  llie  heart  in  acute  artieular 
rhciiniali^m  is  next  in  importnnc*'  to  that  of  (he  joint-*.  The  pliy^ieinii  slmuld 
therefore.  In  every  case,  even  the  tniUle.'*t.  tmiiniftin  a  continumis  wntrli  over 
this  organ.  In  18.1ii  liouillaud  mnde  eareful  jjn.-*riiltatory  luvc.Htigaiions  in  this 
disease,  and  was  thus  tin;  (irst  t<p  di.--Lover  that  the  course  of  acute  articular 
rheumatiam  is,  with  noticeable  fn>i[uency,  flconrapnnioil  by  cndocardilifl.  and 
(loinetinies  even  by  pericaflitis.  C'omplications  of  thift  sort  may  occur  in 
any  caw,  wheliier  mild  or  severe,  or  may  he  absent  in  any  caw,  evi'ii  tlio 
W"»r»U  They  may  develop  at  the  beginning  or  later  on  in  the  eourtte  of 
the  disease. 

Their  development  is  often  unattended  by  any  subjective  symptomg,  so  that 
they  can  be  recognizi-d  only  by  can-fid  ])hysicid  evaniination.  In  nniny  cases, 
however,  (he  luiset  of  cardiac  disease  i.s  marked  by  a  fresli  e.vaceilwtion  nf  the 
fever,  or  jmssibly  by  palpitation,  or  by  painful  tiensationH  in  the  pnccoixlia.  or 
by  ilyspnien. 

We  will  consider  first  rheunifllic  endocarditis.  This  is  almost  always  th« 
benign  verriii-oiis  variety  {sw  Vol.  1).  It  is  far  more  prone  to  Httaek  the 
mitnd  than  the  aortic  valve,  and  is  acconlingly  UKually  iH-trayed  by  ii  blowing 
i^stnlie  murmur  ot  the  heart's  apex.  Uncirbiinty  may  Ijc  east  ujion  the  diag- 
noMH  by  tiie  fact  thai  functional  murmurs  are  imt  very  infrcfpient  at  the  aj»e.v 
or  at  the  base  of  the  heart  in  eaw-s  of  acute  artieidar  rheumatism.  We  once 
observed  a  caf>e  of  "  hyiicrpyretic  rhcMinntism  "  (fhli-  infra)  in  which  tlicrc 
Waft  an  evidrnt  murmur  of  this  sort  during  life,  niiil  yet  n1  the  Mutopsy  wo  were 
able  to  a^-turc  ourselves  of  the  normal  condition  of  the  cardiac  valves.  Kven 
an  expert  may  for  a  time  be  in  doubt  lu*  to  the  siguifieance  iif  many  cardiac 
mnmiurs,  and  tliis  e.xplains  in  part  the  conflicting  statements  as  to  the  fre- 
qnencii-  of  cardiac  complications  in  nrute  rhenmatii-m.  In  general,  one  may 
ftay  that  such  complications  occur  in  twenty-five  to  thirty-three  per  cent  nf  the 
cteaa.  The  ultimate  resulta  of  this  cndocmrditis  we  do  not  need  to  (le>cribe 
over  again  in  this  cimnectjon  (see  the  chapters  on  Acute  and  t'hronic  Rndii- 
ctrdititj).     Complete  recovery  is  postiillc.     Often,  however,  the  lesion  gives 
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rise  to  a  chronic  endocarditis — that  is,  to  a  cardiac  valvidar  disease  which  lasts 
through  life. 

The  close  connection  between  endocarditis  and  the  arthritis  must  formerly 
have  seemed  very  puzzling,  despite  the  many  hypotheses  made  to  explain  it. 
Our  present  conception  of  articular  rheumatism  as  a  general  infectious  disease 
renders  the  frequent  development  of  endocarditis  easily  explicable.  It  is  due 
to  a  settlement  of  the  germs,  which  are  circulating  in  the  blood,  upon  the 
cardiac  valves.  As  a  matter  of  fact,  staphylococci  are  almost  invariably  found 
in  the  inflammatory  depos^its  of  "  rheumatic  "  endocarditis.  The  endocarditis, 
therefore,  is  not  ytrictly  a  '*  complication,"  but  a  symptom  of  tlie  disease. 

Rheumatic  pericarditis  is  not  infrequent,  although  less  common  than  endo- 
carditis. The  only  certain  way  to  recognize  it  is  by  a  characteristic  friction 
sound;  and  even  when  this  is  heard  there  may  be  a  doubt  as  to  its  significance, 
inasmuch  as  functional  murmurs  arc  not  infrequently  heard  at  the  base  of 
the  heart.  The  pericarditis  is  of  serofibrinous  nature.  Sometimes  it  is  of 
slight  severity,  but  it  may  be  extremely  severe,  with  a  large  effusion  and  the 
most  urgent  dyspmca.  In  rare  instances  this  pericarditis  proves  fatal.  Usu- 
ally, however,  recovery  ensues,  although  in  severe  cases  there  may  be  oblitera- 
tion of  the  paricardial  sac,  with  its  possible  consequences. 

As  to  the  way  in  which  ])ericarditis  develops,  it  is  probable  that  in  most 
cases  there  is  a  direct  infection  of  the  pericardium  from  the  blood.  In  some 
cases,  however,  we  are  inclined  to  assume  that  the  infection  of  the  pericardium 
comes  from  tlie  endocardium,  and  probably  in  most  instances  from  the  aortic 
valves.  We  have  repeatedly  found  a  distinct  aortic  insufficiency  to  have  been 
left  behind  after  rheumatic  pericarditis,  the  heart  having  previously  been 
healthy.  Besides  rheumatic  endocarditis  and  periearditis,  it  is  positive  that 
rheumatic  myocarditis  also  appears  at  times.  We  are  especially  Justified  in 
assuming  its  presence  when  permanent  irregularity  of  the  pulse  occurs  without 
a  murmur.  Continued  acceleration  of  the  pulse  or  bradycardia  may  be  as- 
sociated with  myocarditis.  But  these  may  also  be  caused  by  simple  toxic 
functional  disturl)an(^"s.  Subjective  disturbances  need  not  necessarily  he 
united  with  myocarditis.  At  times,  however,  aI)normal  sensations  in  the  heart 
may  arise  (palpitation,  stenocardia).  Myocarditis  may  disappear  without 
leaving  any  demonstrable  consequences,  or  it  may  be  the  basis  for  a  subsequent 
chronic  myocarditis. 

We  should  also  mention  that  there  may  be  functional  cardiac  derangement 
without  any  grave  anatomical  lesion.  We  have  already  spoken  of  the  func- 
tional murmurs.  There  may  also  be  a  rapid  and  irregular  pulse,  and,  in  rare 
instances,  attacks  of  angina  ])cctoris  of  apparently  purely  nervous  origin. 

3.  Serouft  and  Miicoiifi  Mrnihrnnes. — We  have  not  only  pericarditis  in  as- 
sociation with  articular  rheumatism,  but  al.-io  pleurisy  and  peritonitis,  so  that 
we  may  say  that  in  acute  articular  rheumatism  the  incidence  of  the  disease 
is  mainly  upon  all  serous  membranes,  inclusive  of  the  joints.  It  .should  be 
said  that  rheumatic  pleurisy,  and  particularly  rheumatic  peritonitis,  are  much 
less  frecjuent  than  endocarditis  and  pericarditis,  but  we  have  repeatedly  seen 
in  severe  cases  rheumatic  pleurisy,  with  serous  effusion,  on  one  or  even  on 
both  sides.  In  such  .severe  attacks  it  is  not  exceptional  to  find  several  serous 
cavities  simultaneously  involved — for  in.'^tance,  the  pericardium  and  pleura; 
so  that  in  such  instances  the  infiammation  may  have  extended  directly  from 
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the  pericardium  to  the  pleura,  or  vice  versa,  although  direct  infection  of  the 
pleura  by  the  blood  ia  perfectly  poRaible.  Uheumatic  peritonilia,  indicated  by 
detention  nf  the  ahdoniPn  with  u  mwk'rnte  csuclBtlon  anJ  hv  Icndernese,  lia« 
been  absolutely  diftgnoslieftlt-il  in  a  ftiw  cases.  Here,  also,  the  tiifljimniation 
may  appear  independently,  or  may  be  due  to  extension  from  the  pleura  through 
tlK  diaphragm. 

The  niui-oui}  mcinbranett  are  seldom  greatly  alferted  in  aeute  articular 
rheumatism.  As  wc  have  already  inenlioned.  in  the  hef^inninji  of  the  disease 
there  may  !«  catarrliHt  afTectlonti  of  \\w  pharytix.  larynx,  storna<'h,  nr  inltfs- 
tine*,  whieh  lesions  prohalily  facilittitc  the  '*  rhettmatie  "  infection.  Broncliitis 
is  spoken  of  by  the  older  authors  as  frequent,  hut  it  is  probably  in  many  casfes 
not  due  directly  to  the  rheumatism,  but  is  a  complication,  JHUt  as  in  any  dts- 
eaw  attended  by  great  prostration. 

4,  Skin. — r'iitan<.*(»us  phenomena  are  not  infreijuent  in  the  eonr-'se  of  aeiito 
articular  rheumatism.  A  prominent  symptom  of  the  dicjcase  is  the  tendency 
lo  profuse  perspiration.  The  perspiration  often  has  a  strongly  acid  odor  and 
reaction.    Many  patients  e.\l»ibit  an  abundant  crop  nf  sudaniina.  the  back  in 

'particular  lieing  sometimes  t-ntirely  covered.  Sometimes  there  are  other  cu- 
tuieous  eruptions.  In  a  whole  series  of  cases  we  ohst'rved  erythema  noddsum. 
Thift  affivtcil  the  lower  exlreinitics  more  than  the  uppiT.  I^rtiearia  is  not  very 
infre«|uet)t,  while  herpes  labialis  has  been  very  rare  in  our  experience.  It  is 
well  known  that  arthritic  atfections  and  the  so-called  "  hemorrhagic  diseases  " 
are  in  many  ways  related  to  each  other,  and  it  is  tlierefon;  an  interesting  fact 
that  extensive  hemorrhagic  disturbance  of  the  skin  alfto  occurs  in  connection 
with  acute  articular  rhctinialisiij,  as  wc  have  ri'jwalcdiy  had  opiiorlimity  to 
observe.  We  have  seen  several  cases  of  hemorrhagic  urticaria;  wheals  ap|>ear 
op<m  Uie  skin,  and  a  hcnmrrhage  lakes  place  into  Uieir  tenters  and  spreads 
gradually.  There  may  also  he  simple  cutaneous  eochyraoses.  These  may  in 
■ererc  esses  be  merely  one  symptom  of  a  general  hemorrhagic  diathesis,  with 
heniorrhagcfl  from  mucous  meuilirnnes.  The  neenrrcnce  of  all  these  syinptoms 
lihfiwg  clearly  that  no  sharp  dividing  line  can  well  be  drawn  Itetween  the 
\urious  disorders.  They  all  certainly  l^elong  Lo  tlie  group  of  "  rheumatic  in- 
fectious." 

5.  The  Muscles  and  Aervcus  Sifsicm. — The  condition  of  the  muscles  is 
very  imjiortant  in  manv  capes  of  acute  polyarthritis.  They  are  often  quite 
painful  on  pressure,  inid  apparently  somewhat  swollen  nlKnit  a  joint  that  has 
Iw-i-n  long  afTeeti'<l.  Tlie  imi>^*iilar  tiln)]>hics  iind  nitisciilur  jmralyses  that  often 
luunin  after  the  arthritis  has  disapjjcorfd  are  cs]>ccially  luiportmtt. 

Atvordiug  lo  a  general  law.  there  are  certain  definite  trophic  relations  be- 
IvW-n  a  joint  and  the  muscles  belonging  to  it  whereby  almost  every  severe  and 
iH'rsi.-teut  disease  of  the  joint  is  ncf^'ssjirily  foI!(iwc<l  hy  an  atmphy  of  the 
nffirtetl  muscles.  The  extensors  of  the  joint  are  most  alTcited  by  this  atrophy. 
The  causes  of  this  muscular  atropliy  of  nrthrltic  origin  arc  not  yet  fully  ex- 
plained. The  explanation  given  by  Charcot,  that  the  cause  of  tlie  atropliy  is 
a  "reflex"  implication  of  the  trophic  centers  in  the  cord  due  to  the  dtsturb- 
anee  in  the  joint,  seems  to  us  hardly  satisfactory.  The  inactivity  of  the  mus- 
el«  in  consequence  of  the  painfuhie--^  iirid  dillicuUy  of  nil  movementii  of  the 
joints  may  well  lie  nctrpleil  as  a  jmrtiid  cause  of  thi-  resulting  atrophy.  But, 
OD  the  other  hand,  it  is  possible  that  sj^ecial  local  influences  coniu  Into  pla^ 
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— thus,  direct  extension  of  the  inflammatory  process,  the  local  effect  of  toxins 
that  have  developed,  etc.  If  an  attack  of  acute  articular  rheumatism  affects 
any  one  joint  for  a  long  period  there  is  a  secondary  atrophy  of  the  correspond- 
ing muscles.  This  is  seen  most  often,  and  in  its  most  typical  form,  when  there 
is  obstinate  trouble  in  the  shoulder  joint,  the  deltoid  becoming  extremely 
atropliied.  Tliis  atrophy  of  the  muscles  may  contribute  largely  to  the  sum 
total  of  functional  derangement.  We  have  repeatedly  seen  cases  where  the 
patient  could  hardly  lift  his  arms  at  all,  although  the  inflammation  of  the 
shoulder  joint  had  passed  away,  and  that  without  leaving  any  anchylosis.  It 
is  therefore  entirely  justifiable  to  speak  of  a  rheumatic  paralysis.  We  have 
seen  .similar  muscular  paralyses  after  acute  articular  rheumatism  in  the  rest 
of  the  muscles  of  the  upper  arm ;  also  in  the  quadriceps  extensor,  and  once  in 
the  serratus  magnus.  It  is  noteworthy  that  the  atrophied  muscles  respond 
promptly  to  the  faradie  current,  and  never  exhibit  the  reaction  of  degeneration. 

Chorea  (q.  v.)  may  be  a  sequel  of  acute  articular  rheumatism,  and  it  is 
one  of  the  nervous  symptoms  which  may  arise  in  connection  with  it.  This 
complication  is  seen  most  frequently  in  children.  Endocarditis  may  accom- 
pany it,  but  it  docs  not  always  do  so. 

There  are  certain  peculiar  ca^es  of  acute  articular  rheumatism  which  excite 
the  greatest  interest.  In  tho.«e,  very  isevcre  cerebral  symptoms  are  developed, 
often  most  acutely.  They  are  therefore  called  "cerebral  rheumatism,"  or.  as 
they  are  almost  always  characterized  by  an  extraordinarily  high  temperature, 
another  name  is  "  hyiwrpyretic  articular  rheumatism."  In  those  cases  the 
disease  may  exhibit  severe  nervous  symptoms  from  the  start,  particularly  de- 
lirium; or  it  may  at  first  run  an  apparently  favorable  course,  and  not  change 
for  the  worse  until  after  several  day.s,  or  even  at  a  later  period.  The  change 
may  be  quite  al.nij)t.  Tlie  temperature  rises  to  lO-t"  or  106°  F.  (40°  to -ir  C). 
There  are  great  uneasiness,  delirium,  and  sometimes  also  signs  of  motor  irrita- 
tion, such  as  general  convulsions,  or  tonic  spasm  of  the  extremities,  or  trismus. 
The  face  grows  pale  and  cyanotic,  the  pulse  small  and  extremely  rapid.  With 
slight  interruptions  the  temperature  continues  to  rise,  and  attains  107.;)°  to 
109.5°  F.  (4y°  to  -lit"  C).  This  great  rise  is  most  apt  to  occur  just  before 
death,  and  there  niny  be  a  still  further  increase  of  temperature  after  death 
occurs.  As  has  been  implied,  the  termination  is  usually  unfavorable.  It  is 
only  in  exceptional  cases  that  recovery  takes  place. 

It  has  btH?n  slateil  that  cerebral  rheumatism  attacks  mainly  hard  drinkers 
and  other  individuals  whoso  nervou.s  system  has  been  previously  impaired,  but 
our  own  experience  does  not  confirm  this  view.  No  case  is  absolutely  secure 
from  the  occurrence  of  hyperpyrexia,  but  it  is  a  very  rare  phenomenon,  occur- 
ring i)erhaps  once  in  several  hundred  cases.  On  post-mortem  examination  the 
brain  seldom  shows  any  change  in  these  cases  of  cerebral  rheumatism.  We 
are  therefore  obliged  to  regard  the  condition  as  the  result  nf  an  unusually 
severe  infection,  affecting  chiefly  the  intellectual,  motor,  and  thermal  centers. 

(.'hscs  have  also  been  reported  which  presented  actual  anatomical  lesions  of 
the  brain — in  particular,  ])urulent  meningitis.  Probably,  liowever,  most  of 
these  eases  were  falsely  diagnosticated,  the  observer  having  confounded  articu- 
lar rlieumatism  with  epidemic  meningitis,  pyaemia,  and  similar  diseases.  Of 
course,  if  there  be  endocarditis,  cerebral  embolism  is  po.ssible. 

Mental  derangements  deserve  a  brief  mention.    They  rarely  occur  during 
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tbo  courM*  of  tho  dii^nse,  but  an-  s;omi'wlmt  iiion'  fifijiicnt  «fi/.T  it  1ms  ter- 
minnU-d.  We  may  h«ve  oithrr  nielancliolin.  Bttemlcd  with  ninrkeil  cxcitcmcoL 
or  aosiety.  nr  s  ninre  gi'neral  insanity.    The  lu-ognosis  is  iissuallv  favorable, 

6.  Olhfr  Viscera. — Other  pacU  of  the  Uidy  than  the  heart,  the  -lorous  ini'in- 
brane?,  and  the  brain,  are  seldom  much  afTeciwl  in  artit-iilar  rhenmatif:ni. 
Lobar  pneumonia  occurs  only  in  esw-einlly  wvere  eases,  but  in  such  it  may 
iiltaio  quiti-  a  mntiiderablp  devclnpnirTit  and  occiision  great  dyspntra.  It  usu- 
ally rwiuin-s  cpiitu  a  long  wliiiL'  to  rci-ovv-r  From  it.  Wltetlit-r  wu  aetiially  have 
1(1  do  in  the^'  ean.'s  with  a  sfK-cinc  pmnimonia,  or  villi  an  ordinary  lobir  pneu- 
monia as  a  complication,  3ia(*  not  yet  beeu  determined.  It  is  alfio  po!*sible  for 
lobular,  deglntition  pneumonia  to  dei'elop  in  severe  articular  rheumatism. 
Acute  nephritis  has  Int-n  demonslratcd  in  some  instances,  but  this  is  very 
ran-.  Tim  upbi-n,  MS  aln-ady  nirnliuiird,  may  be  somt'wliat  swollcu ;  but,  m  a 
mil',  we  do  nnt  find  the  di)>t)DCt  splenic  tumor  whieli  is  preiK^nt  iu  otlier  acute 
infectiou:!  di.icu.sis. 

7.  fJtnerat  ti^mplom». —  In  many  eaws*  tb«  general  condition  of  the  patient 
15  hot  little  nffttitptl.  but  in  othi*r«  tin*  disoaM*  stH-ms  Ut  exert  a  ppeuliar  influ- 
i'tn-o  ii|K)n  the  eonjililution.  Thi*  itiiiy  shnw  itself  in  a  striking  ansiMuin.  and 
wv  have  olistTvwl  this  rc[iirjil(y||y  Mlivre  tlii-re  was*  no  canliae  ixnriplicalion. 
Ordinarily  Ibtru  is  u  8li;5ht  leucncytosi-.  A  duDj.'enuu;  but  extremely  rare  com- 
plication JMiif  alrtmdy  l>een  briefly  referred  to — namely,  the  otrurrence  of  a 
p-neral  heniorrbagic  dialbe)ii>.  This  w  jilrno.*i  always  at-soriatcd  with  high 
fevKf  and  jrniu  prohtration.  anrl  i^  UKiiaJly  fatal.  In  all  such  cases  there  is 
prolmbly  profuiind  sepsis. 

Course,  Duration,  and  Prognosis. — Aculc  articular  rbeunialism  may  be  de- 
LTibnl  as  yi-m-rally  a  U'nijju  <ii-<'a)K*.  for  it  usually  liTniinates  in  recovery.  11 
is  only  in  very  f»rw  cani-s  tluU  an  unfavorable  tiTininiktion  take.s  place  imme- 
tiiatelj,  whetht-r  iin  the  rtwult  of  pei-icarditis  or  other  scveiti  (liiKliac  eninpliea- 
tit>D,  or  from  hyiierpyroxia,  or  the  development  of  a  gimeral  hemorrhagic 
diathesis. 

The  entire  duration  of  the  di^^se  varie*  greatly  aceonling  to  it«  severity. 
Th<-'r»r  are  mild  caws  which  terminate  in  a  few  day;*,  and.  m\  the  other  hand. 
tlR-  diseii.'«e  may  l»o  very  t-edioiis,  hL-iting  for  weeks  and  niontIu».  This  latter 
form  i«  Keen,  upon  win-ful  cfjnsitleration  of  tho  whole  counw  of  tho  diseai^e, 
and  particularly  of  the  temperature  curve,  to  be  made  up  of  separate  attacks, 
wliic-h  van  often  !«■  very  clctirlv  dislinguisbcd.  j  ii  eatli  Jitlark  nf  llil-i  sort  (see 
Kig.  10^1  the  t^'Uiperature  ristw  for  some  days  and  then  slowly  aimles,  so  that 
the  entire  length  of  an  attack  is  aliout  seven  to  Ihirlecu  day.s.  Then  there  in 
an  afebrile  jnten'al  of  a  few  dav«,  followed  by  a  fn*sh  rise  of  temperature,  etc. 
The  rrt'urrem-e  of  (he  fever  is  usually  associnte<l  with  new  trouble  in  one  or 
more  joints,  or  with  t*ome  additional  rheinriJiti«r  dis(ir«ler,  such  as  endDcarditiR 
or  pleurisy,  while  during  the  afcbrih'  period  th«  Ini-al  symptoms  abate,  and 
the  patient  feeli*  almost  well.  Fricdliinder  has  tried  to  dcilucc  a  soriew  of 
gfnernl  law*  about  the  course  of  the  disea-sr^  based  upon  this  typical  behavior 
of  artitulnr  rhenniatism,  hut  in  our  ojiinioii  he  has  gone  t'xi  far  In  this  dirtw- 
tion,  iillbiMigh  we  have  oursidves  fn'c|ueii11y  nbseivc-fl  this  inter(»'ting  course  of 
acute  articular  rm-unmtism,  with  a  series  of  separate  attacks,  and  regard  it  as 
very  characteristic  of  individual  cashes;  still,  llivrc  are  many  other  forms  which 
tiie  di^'asc  may  assume. 
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Quite  often  tht*  violent 
but  inlv  t' 


T>'|.lfl( 


118  experienced  at  first  diMppear  promptly, 
V  =ik!i  milder  ones  aa  pain  and  stiffness  of  the  joints 
— Ilii'w  laltcr  [ii^rsisting  for  a  lonjf  time. 
It  is  ft  general  rule  thai  the  severity 
iiihI  [H'rsisteiK'V  of  tfie  t-aw  cvirrwponJ 
with  the  number  of  joints  ufleclcfl;  but 
lo  this  rule  tliere  are  numerf>U8  excep- 
tinns.  The  difteaw  may  persist  with 
jjreal  ohiitinAry  in  a  jiiiigli-  juiiit.  It 
rined  hardly  Iw  fiaiil  timl  the  duralinn 
of  the  disease  is  greatly  modified  hy  tlic 

t      oarurrent*  of  wmpHcations,  cardiac  or 

-  otherwise,  and  such  sequels  aa  muBcu- 
3  lar  atrophy,  anrhylosis  of  the  joints,  or 
g  ehitn^H.  TIk'  nmsL  iriijiorlant  of  all  fc- 
:  quclffi  is  cardiac  disease,  and  this  must 
=  always  he  ccinsiiltMt'd  in  giving  a  pnig- 
=  nosis;  for,  altlioiigli  the  disease  as  such 
I      does  in  most  instances  terminate  in  re- 

L'OviTV,  yet  too  often  it  ^ivra  rise  to  a 
i  ti'diimi*  and  usually  ineiiralde  diseaao  of 
^  tlic  heart.  It  in,  however,  (rue  that 
=  ),'(iiiipU-(.e  rwinery  rmiji  (lip  aeiite  enilo- 
l  carditii-  M-en  in  articular  rheumatism  is 
:  jmssihle,  liut  in  a  large  majority  of  casea 
;  recovery  is  not  i-omplete.  and  the  acute 
■  passes  into  a  chnuiic  eridocjirditis.  In 
b  these  eawa  the  caitliac  symptoms  may 
I;  1)0  developed  directly,  so  that  the  pa- 
=  tient  at  once  begins  to  complain  uf 
5  palpitation  and  shoritiesB  of  breath;  or 
;■  he  may  se-eiii  to  regain  Ids  liealtli  c<'>m- 
;  plelely,  and  a  murmur  which  tlic  phy- 
^  siciaii  alone  can  ch'teet  nmy  \w  the  only 
s      sign  of  the  inc-umhie  injury  which  tlie 

-  htidy  hiis  yufTereil.  The  patient  may 
I.  feel  jwrfcctiy  well  for  year*  after,  and 
I  then  at  last  hcgin  to  suttcr  from  the 
9  fiiihii-c  of  i-(iiii|icnsHtit)n.  Finally,  we 
''      fIkiuIiI  iigain  call  attention  In  the  im- 

pditfiril  fact  tliat  after  re<r<»viTy  from 
rlieunuUisrii  tlicix'  may  \*c  a  (ciulcncy  to 
fresh  attiicks  of  arthritis  for  tlio  n»t 
of  the  patient's  life. 

Diagnosis. — Most  cases  of  articular 
rlieumntisni  can  he  eufiily  recognized, 
fi)r  the  acute  tiiTurnence  of  [Miiri  and 
liwelling  in  several  joints  is  sudiciently 
characteristic  of  tlie  disease.    It  sitould. 


• 


1 


RAHi 


II/AR 


!UMATIS! 


rfinferthplosB  be  borac  in  mind  Wint  nrliculnr  swelling  may  also  take  place  in 
•fhe  course  of  other  dispaiieii,  and  tliiit  niiBtakt?«  in  iHapno^is  are  by  no  means 
impogsilile.  When  thero  are  grave  (fini^titiitlonal  Byniplonis  with  fever  from 
the  sWrt.  we  shimld  rn»l  f<jrg*rt  (lie  possilrilily  nf  p_vn?iiiifl,  <ir  nf  Hi-utf  nBttwtilve- 
litis,  siniH-  these  alTfrlinns  wfaHJiuially  give  rise  to  tht?  swelling  v(  3e%'enil  joints. 
In  Bueh  ruses,  however,  careful  attention  to  the  furtheift  course  of  the  diseaiie 
will  genemlly  eimlile  n»  to  iitee  that  we  i-iinnot  be  ilealin<^  with  a  simple  aeute 
tirtk'ular  rheuniatiBm.  A>riun,  after  chiMhirth  (here  may  lie  BweUing  of  the 
jtiintc,  nf  wptic  nrifrin.  nnd  but  dintanlly  related  In  gfinuine  rheimiHtiam. 

If  a  itiii^le  joint  III!  altiickeil,  the  iliagnuKis  of  artii-ular  rheiiinali^m  must  be 
matJe  with  extreme  caution.  Thette  monarticular  inflanuniilifjiiii  often  prove  t« 
iie  Hoinethin^  entiivty  difTerent — namely.  fun;j<nis  diitease  of  tlie  joint,  or  an 
(isteomyelitis.  The  arlhritjs  which  folluwfi  <;onorrbpa  is  ufually  (thoiipb  not 
invariablvj  monurlieulur  (allwlinp  esperiully  tho  knt^^  joint  or  wrist).  In 
conclusion,  it  should  be  stated  that  it  is  not  very  rare  to  observe  fiain  and 
BweUing  in  various  muBcloa  nnd  jointH  at  the  connni'nfeinent  vf  the  »>wotidary 
ftttge  nf  sypliiliti,  pinnilMtiiig  an  acule  arlieiilur  rheiimiitisni. 

Sonieliinc!*  the  diagmwin  is  (hnilitful  in  thow  cas<'<»  which  present  cutaneous 
eccbyincisc.*  (purpura  and  |R'litisiBl  and  erytlienia  nodosiirn,  twcause  we  raay  be 
unable  to  deternnnc  which  ehouhl  he  regardi^d  «!<  tlie  [iriniarj*  syniptDnii*  and 
which  the  secondary.  I'ntil  we  become  acqnainteil  with  the  sptrcilin  {jiTins 
which  cauw  all  t)ie*e  di.'casi*.  it  will  be  iihti-Iv  »  dii^iiiilc  ahoiil  wnnls.  whctlicr 
We  shall  pall  a  parliciilar  i^apc  by  one  name  nr  an«iLlier.  In  our  opinion,  alj 
tlte^e  condiliuiift  hiiie  n  cWe  letioln^ical  relalinn  (o  one  nnnlher. 

The  dilTerenlial  diagnosis  hetween  iirlicular  rheurnalism  and  jjeiiuine  jcfout 
is  Tery  miftorlaxit.  We  will  refer  to  this  more  particularly  in  Ihc  discussion  of 
p>ot  (riiif  infra). 

Finally,  we  nuiat  mention  that  aenic  multiple  neuritis  (';•''■)<  liegtnning 
with  fever  and  rtevere  (lain  in  the  extriMiiitiew,  may  Bonietime^,  if  we  are  not 
cuftictendy  careful.  l»e  niinttikcn  for  polyarthritis. 

Treatment. — Acule  iirlicular  rheuitmtisiu  is  one  nt  the  few  diwasies  ff»r 
which  we  poi«e88  an  uudoublt'dly  specific  and  universally  accepted  remedy. 
Kolbe  suggtsted  its  utie,  and  cince  1S7G  it  has  been  largely  employed  upon  the 
recommendation  of  Strieker,  BuiMt,  and  others,  for  articular  rheumatism.  This 
remedy  is  salicylic  acid.  Allhnugb  this  medicine  does  not  in  all  cnses  produce 
It*  surpri?.inj;ly  fiivorable  ri>wnlts  with  L*i|ual  rapidity  and  conipleteneHS,  yet  it 
alnin?!  invarialily  doi'S  produce  a  decided  end  bcneficiiil  cITert  ufimi  the  diH'ase. 
We  might  even  say  that  this  intiuenee  is  so  constant  that  when  sHlieylic  acid 
proves  entirely  ineflicient  in  a  fi-esh  cawr,  such  failure  throws  douht  upon  the 
comsctneiut  of  the  diagnosis.  Thus,  where  there  is  ntonarticular  arthritis  de- 
ppodvnl  upon  some  Iwal  eaurse,  the?  remedy  has  Imnlly  any  berieticiai  inlluence. 
The  same  is  true  with  regard  In  afTectinns  tif  the  jnints  [■nnnwted  Willi  gonor- 
rh<>ii,  [rriemia.  and  similar  troubles.  In  gciitjlnc  acute  articular  rhcuiimtiKiu, 
»a  the  other  band,  the  salicylic<acid  treatment  is  so  8U]»erior  to  any  other  that 
it  is  the  first  duty  of  the  physician  in  everj-  case  to  give  this  remedy  a  fnir 
Uial. 

The  two  preparatiime  of  Rfllitrylie  acid  most  used  In  rheumatism  are  the 
jmre  acid  and  its  sodium  salt,  sjilicylate  of  sodium.  Each  of  (liese  two  reme- 
dies haa  iUi  |ieculiar  advaiMuges,  but   the  spwific  infhu-iicc  of  i*acii  is  altout 
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the  same.  Salicylic  acid  should  never  be  prescril)ed  in  solution,  but  always 
in  wafers  or  preferably  in  gelodurat  capsules,  usually  in  the  dose  of  7.5  gr. 
(gm.  0.5).  In  this  way  tlie  salicylic  acid  can  be  taken  by  almost  any  patient 
quite  easily,  especially  if  a  little  water  or  milk  be  drunk  after  each  dose. 
Adults  should  receive  a  capsule  eveiy  hour  until  about  1  or  1.5  draclims  (gm. 
5  to  6)  have  been  administered.  Usually  there  will  by  this  time  be  a  very 
decided  abatement  of  the  articular  pain  and  swelling,  while  on  the  other 
hand  there  will  also  usually  be  such  to.\ic  "salicylic  symptoms"  {vide  infra) 
as  to  forbid  its  further  use.  The  salicylate  of  sodium  is  best  exhibited  in 
single  large  doses  of  1  to  1.5  drachms  (gm.  4  to  6),  each  dose  Ireing  given 
witli  about  1  ounce  (gm.  20  to  30)  of  peppermint  water,  or,  still  letter,  in 
wafers.  The  quite  disagreeable  taste  of  the  medicine  is  only  exaggerated  by  the 
addition  of  such  substances  as  sirup  or  fluid  extract  of  licorice,  added  for  the 
sake  of  elegance;  but  tlie  simple  solution  in  peppermint  water  is  quite  well 
taken,  at  least  by  most  patients.  It  is  a  very  good  plan  to  give  salicylate  of 
sodium  in  a  glass  of  Hungarian  wine,  or  in  strong  black  coffee  without  sugar. 
The  advantage  of  the  salicylate  over  the  pure  acid  consists  in  its  being  pos- 
sible to  give  a  larger  dose  at  one  time,  so  that  it  need  not  lie  taken  more  than 
two  or  three  times  a  day.  In  general,  the  amount  given  in  twenty-four  hours 
should  not  exceed  2.5  drachms  (gm.  10)  ;  1.5  to  2  drachms  (gm.  6  to  8)  may 
suffice.  For  children  the  dose  is,  of  course,  smaller,  about  5  gr.  of  sali- 
cylic acid  (gm.  0.;iO),  or,  in  twenty-four  hours,  0.5  to  1  drachm  (gm.  2  to  5) 
of  the  sodium  salt. 

Which  of  the.se  two  preparations  shall  be  employed  is,  as  lias  l>cen  stated, 
of  little  consequence.  We  ourselves  usually  prescribe,  at  tirst,  capsules  of  sali- 
cylic acid  to  be  taken  hourly,  as  being  most  agreeable  to  the  patient;  but  if 
our  first  visit  be  made  in  the  evening,  we  prescril)e  a  single  large  dose  of  1 
to  1.5  drachms  (gm.  4  to  6)  of  salicylate  of  sodium,  or  asy>irin  {ride  infra), 
BO  that  the  patient  may  not  be  disturlied  every  hour  througli  the  night 
in  order  to  take  medicine.  It  is  often  possible  later  on  in  the  disease,  when 
the  patient  has  already  acquired  a  distaste  for  the  medicine,  to  give  the  sali- 
cylate of  sodium  as  an  enema.  About  2.5  drachms  (gm.  10)  should  bo  given, 
in  2  ounces  {gm.  fiO)  of  water.  There  is  no  doubt  that  the  sj»ccific  effects  can 
be  obtained  in  this  manner. 

The  benign  influence  of  this  remedy  upon  the  disease  is  apparent  in  many 
fresh  cases  as  early  as  ten  to  eighteen  hours  after  treatment  begins;  and  it  is 
often  astonishing  to  see  how  soon  a  patient,  who  before  lay  helpless  and  com- 
plaining, becomes  free  fnim  pain  and  able  to  move  his  limbs.  It  must  be 
confessed,  however,  (hat,  apart  from  its  taste,  salicylic  acid  may  produce  dis- 
agreeable incidental  effects.  In  the  first  place,  there  may  l)c  nausea  with 
epigastric  distress,  and  even  vomiting.  Tiiniitns  aurium  may  l>e  exceedingly 
troublesome,  and  may  be  attended  with  marked  vertigo.  In  somewhat  rarer 
instances  the  mind  is  especially  affected.  Ycmng  girls  in  particular  are  often 
peculiarly  excited;  but  the  frame  of  mind  is,  however,  in  genera!  a  cheerful 
one.    After  large  doses  there  may  be  an  actual  "  salicylic  delirium." 

It  should  also  be  stated  that  respiration  may  be  nffeclcd,  bcc-<iming  very 
deep  and  rapid  (salicylic  dyspnira).  These  in<idental  effects  have  led  to 
efforts  to  find  substitutes  for  salicylic  acid  which  shall  be  equally  Iieneficial 
without  any  annoying  secondary  symptoms.     Among  tlie  numerous  subsjti- 
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tales  that  have  been  rwommemlod,  aspirin  facelylgalicvUc  acu!)  has  thus 
far  obtained  Hte  best  reputatmn.  At  presrnt.  it  is  the  saliL-vlir  acid  prepara- 
tion m'lft  rnH|u»'iitly  iiK'd  in  arli^-idar  iheumalinm.  It  almost  iiivarialdy 
Agnca  with  the  patient  if  givew  in  powders  of  8  to  15  gr.  (gin.  0.5  to  1)  set- 
i-ral  tinicft  daily  (5j  Ui  .Ijm.  [gin.  4  to  fij  per  day),  and  certiiinly  often  haa  a 
favorable  itiDuenti^  on  the  rln-'Tirnfttic  aifoctton.  In  udditifm,  saloi  (plicnylic 
twtcr  of  6alR'_vlic  acid),  ealupfieii,  an(i  otiiers  det^erve  mention.  Biit  anti- 
pvreiic*,  nlwvc  all  antip>Tin,  also  pyramidon.  plienacetin,  ladoplienin,  oitrn- 
ptiPD.  BDil  many  others,  al^o  affcet  the  rlieumatie  pnire88  favorably,  though 
tlteir  ftflion  is  feebler  than  that  of  llie  sjdieylic  prepanitionB.  Tlicse  other 
dnig5  are  to  be  employed  particularly  in  canes  of  luiigi'i-  duration  in  which  it 
bei:iim(>«i  desindde  lo  make  repeated  chanjjes  in  the  remedies. 

Alttjongh  it  is  not  exceptional  to  have  the  rheumatic  symptoms  a1mo»ti  en- 
tirely vanish  at  the  end  of  one  or  two  day?,  thnmgh  tlio  use  of  aalioylic  acid, 
a«pirin.  etc..  yet  it  is  only  in  llie  minority  of  cn^vti  that  the  entire  process  ends 
with  this  relcaiM.'  from  pain.  There  is  very  often,  sixmcr  or  laler,  a  rcla|>se, 
with  frt^h  jwin  or  even  fresh  swelling  in  one  or  more  joints.  It  has  been 
recommended  to  continue  liie  salicylates  in  smaller  doses  for  some  time,  in 
order  to  avert  Fuch  relapses ;  but  of  late  we  have  rather  abandoned  this  method, 
for  the  reason  that  these  small  doses  do  not  prevent  the  return  of  the  dis- 
order, but  are  cal<*ulaled  tti  give  the  patient  a  strong  distitic  lo  the  remedy, 
and  lessen  his  contidcnce  in  it  Wo  therefore  Tcconimcnd  to  stop  the  mcdi- 
ciiie  entirely  as  soon  as  the  pain  is  wholly  gone,  and  to  guard  (he  patient 
at  much  as  possible  from  rehip^es  hy  preventing  his  catching  cold  (vide  in- 
fra). If  there  l>e  fresh  pain,  we  fihould  at  once  resume  tlio  acid,  aspirin,  or 
8  similar  dnig,  in  large  doses,  and  thus  wc  shall  very  frequently  be  able  to 
cut  short  the  relapse  at  once.  In  case  tlwre  is  persistent  discomfort  in  tlie 
joints,  email  doses  may  be  kept  up  for  some  time. 

( ')ne  other  salicylic  conipfnind  deserves  mention — the  oil  of  vintergreen ; 
this  ha.s  l>wn  n.-ii^l  largely  by  Kinnittilt,  wlirj  Jiiidn  it  odiiiicious,  easy  to  take, 
and  ntit  hkely  to  produce  tlio  unpleasant  symptoms  which  sometimes  follow 
the  cumpmindd  in  more  general  use.  It  is  given  in  doses  of  10  to  lit  minims 
ererr  two  h'jurs,  either  in  milk,  on  sugar,  or  in  capsules.  Salicin  ia  well  borne 
erra  by  children,  but  it  is  bitter.    The  dose  is  10  to  Ai)  gr.  (gm.  O.G  to  2.5). 

It  will  l>e  noticed  that  llie  author  does  not  mention  alkalies.  Tliey  have 
bi^n  largidy  6Uj«TW?iled  by  salicylates.  Sokio  j)ractilioners  etmiliinc  the  two, 
giving  enough  carlionate  of  sodium  or  cilrale  of  potassium  or  of  8o<!iinn  lo 
make  tlie  urine  alkaline  and  keep  it  so.  LiCc  asserts  (hat  in  tliis  way  larger 
doffes  of  the  salicylates  can  he  given  without  toxic  effects.  prn\id*.'d  constipa- 
tion be  prevented.  Probably  most  fa;*™  of  acute  rheumatism  get  along  aa 
well  without  alkalies,  but  in  obstinate  cases,  or  if  cnrdiac  complications  de- 
velop, they  an,'  advisable.     "  In  acute  rheumatic  affections  of  tiic  heart,"  883*8 

ckenxic,  "the  use  of  the  salicylates  is  often  attended  hy  great  benefit, 
should,  however,  be  pushed.^*) 

Tbo  efficiency  of  lalirylie  preparations  in  articular  rheumatism  is,  unfor- 
Inualely,  limited.  Though  the  course  of  many  ca^-es  is  rapid  and  favorable, 
we  may  still  nlwrr^e  many  in  which  salicylates  either  fail  altogetlier,  or  soon 
lose  their  eflicacy.  Such  case^  are  often  very  trying  to  the  patience  of  the 
phyaician  as  wcU  aa  to  that  of  the  sufferer.    Salicylic  acid  is  frequently  en- 
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tjrely  ineltcctivc  in  cases  in  which  the  disea«e  fastens  itwif  in  one  nr  a  few 

joints.  In  Buch  cawcs,  we  jjartially  or  entirely  aliandiui  the  uac  of  the  sali- 
cylate*! for  a  limy,  and  adopt  a  diffeivut  Irwittm-nt.  Not  much  is  l<i  he  ex- 
pected trtm\  internal  medication.  External  trt;«tnient  m  more  effective;  abo^c 
all,  IJier'B  hyperaeniia  (rubber  bandages  aLxjve  tlic  affected  joints,  one  fourth 
to  one  half  hour  or  longer,  dally),  also  local  ajiplii^ation  of  liot  poultices,  ap- 
plications {jf  thirly-jMT-cent  alcoiiol,  clc.  Tliu  fxtenml  appliiatiDn  of  iKTietrat- 
iug  saUcylic  preparations  (nicsotan,  rlicuinasan,  sfllit)  may  altn*  l>e  tried,  but 
care  ift  necessary  to  prevent  inflammation  of  the  skin,  which  may  readily  ensue. 
Where  the  disease  has  reached  a  monj  chronic  ^la^e.  general  and  local  sweats 
(Init-air  liatlis,  clctlric-liKht  baths),  packing  with  hot  peat,  fango,  etc.,  are  to 
bo  considered,  (iulvuiiization  and  massage  of  the  joints  may  alt^o  b»  useful. 
We  gboidd  warn  against  the  too  early  use  of  warm  baths,  as  they  oflen  excite 
renewed  pains  in  the  joints. 

Ueneral  livfiienic  and  dietetic  treatment  should  not  he  undervalued.  An. 
e<]uab]e  temperature  fihonld  be  carefully  maiiitainetl  in  the  sick-rcKim,  inas- 
niucb  as  cold,  or  dnuiglits,  or  jiioisture  have  vevy  often  been  found  to  exert 
an  evil  innuciicc  upon  tfie  dincase  and  excite  fresh  jHiin.  Hie  patient  should 
therefore  be  kept  warm,  and  it  is  sometimes  advaiitflgeous  to  wrap  up  the 
affected  joints  in  cotton  batting.  It  is  often  advisable  to  apply  sj)lint.s  to 
joints  that  are  more  severely  affected.  It  is  of  great  imiinrtance  that  even 
in  the  mildest  cftses  the  patient  should  be  strictly  confined  to  lied,  and  ho 
fibould  by  no  means  get  up  too  soon.  If  poBsible,  we  keep  oiir  own  ]ialicntA 
in  bed  for  a  week  after  the  pain  bus  ceased.  Getting  up  too  early  will  very 
often  bring  on  a  relafwe.  Witli  regard  to  diet,  milk  is  the  bi*st  food,  We  may 
also  allow  soup,  eggs,  ami  a  little  meat.  In  France,  great  weight  is  laid  upon 
an  exclusive  milk  diet;  but  this  would  seem  to  us  an  extreme  view. 

We  do  not  need  to  speak  al  Icugtli  about  the  treatment  of  the  complica- 
tions and  i«'<piela',  since  we  should  merely  rejM'at  what  has  alrca<ly  licen  said 
in  the  appropriate  chapters  of  this  work.  There  has  tx-cn  nuicli  said  on  botli 
sides  as  to  the  intlucnce  of  salicylates  in  preventing  complications,  particularly 
cardiac  complicAtions.  This  much  is  certain,  that  cardiac  contpllcations  are 
not  absolutely  pnn-cntcd  by  the  salicyltir  treatment,  and  that  tlicy  too  fre- 
((Mcritly  *KTur  wliih-  it  is  being  employed;  but  we  do  lielievc  that  this  treat- 
ment decidedly  sliorlcns  the  course  of  tlie  disease  us  a  wliolc,  in  many  in- 
stances, and  thus  lessens  the  liability  to  endocarditis.  If,  however,  a  cardiac 
complication  has  made  its  appearance,  salicylic  acid  does  not  exert  any  ap- 
preciable influence  upon  it. 

Another  Inijutrtant  question  is  in  regard  to  the  efliciency  of  salieylic  acid 
in  the  graver  forms  of  articular  rheumatism,  particulsrly  in  cerebral  rheu- 
matism. It  may  he  stated,  in  the  first  place,  that  cerebral  rheumatism  has 
Apparently  become  much  less  frequent  since  the  salicylic  treatment  was  intro- 
duced. Before  the  introduction  of  the  salicylic  treatn^enl.  at  l^n.^t  one  case 
of  hyperpyrexia  oLcurrcfJ  each  year  in  T>elpsic.  Annmg  the  many  hundred 
cases  jwen  by  us  since  (hat  lime,  we  have  only  extremely  nin'lv  ohs<Tved  in- 
stances of  hyperpyrexia.  We  had  an  opportunity  to  observe  n  case  in  which 
hypcrpyretic  syTnplonis  had  already  ai)pearcd  wlien  we  first  saw  it,  and  which 
had  not  Iwen  treated  with  salieylic  acid.  Here  large  doses  of  that  remedy 
produced  no  effect.     We  should,  nevertheless,  be  inclined  to  employ  it,  first 
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of  all,  in  6uch  cases;  and  the  energetic  use  of  cool  batlis  would  probably  be 
t]»e  niost  speed}'  wa}'  of  modifying  llie  daiigeruusly  \iigh  temperature.  Stimn- 
laot^.  Iq  particular  i-aiuplior,  are  also  re<]uired  in  the  iM?vere  caseB. 

In  the  severe  hemorrhagic  varieties  of  rheuiiiatifiin  we  shmild  alsn  give 
saliovlateii  a  trial.  The  itiililer  iieinorrluigii-  cases  ( lieniorrhagic  urticaria) 
require  no  special  methods  of  treatment. 

If  the  aculf  alTectiou  merge  into  a  eliroiiic  condition  of  stiffness  and  awcll- 
mg  of  certain  joinL-i,  such  a^  the  wrist  or  shoulder,  we  must  employ  the  same 
reiiK'dies  an  in  chronie  articular  riiotinrntism. 

The  l»est  reifuUs  are  obtained  from  Bier's  hj'penemia,  the  loenl  iipplicntion 
of  Iteat  (liot  air.  fungo,  incandest-eut  electric  lighlt>),  genera)  swuiiling  finic- 
WBW,  ma.'^Kage,  pa«*ive  movements,  galvanic  ciirri'iit.  etc.  Wnriii  buthn  may 
also  be  ordered  in  such  cuiics  (see  the  following  ch)i|)ler).  Tine  patient  might 
be  sent  lo  Teplttz  or  Wiesbfiden.  These  ballia  arc  good  resnrt.*t  for  convalea- 
rents.  The  sulwequent  muscular  atrophies  and  paralyses  recover  most  rapidly 
under  electricity. 

Prophylaxis  reijuires,  first  of  all,  that  nne  should  avoid  cold  or  wet,  and 
Other  ^  rh(nimal<^enou«  influences."  I'ersotis  wlio  Imve  already  hud  one  at- 
tack of  articular  rheumatism  must  be  especially  cart^ful.  iiiatimucli  as  they 
are  more  than  ever  liable  to  the  disease,  as  has  already  been  said.  It  ia  not 
inconsistenl.  liowever,  with  llie  exercise  of  due  oiiiition.  tn  endeavor  to  lessen 
tin-  sensitiveness  of  the  skin  hy  sui-li  ])niceilures  as  cold  spnnging,  f<dlowed  by 
frietiun.  (The  tonsils.  U'ing  a  piwhible  gate  (if  entry  for  tin;  disease  into  the 
nystero,  ahould  be  examine^l,  and  if  diseased  l]c  lrcate<I  or  enucleated.  A  hiit- 
taiy  of  HH-urring  tonsillitis  eslahllshca  the  need  of  interference.  Adenoids 
aIu  may  favor  rheumatic  infection.] 
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Befinition  and  JEtiolog;. — Our  knnwlmlge  in  rogrtrd  to  the  nature  and 
causes  of  chronic  polyarthritis  is  still  very  mctiger,  despite  the  great  frci|ui'tK-y 
of  estsea  liidoiiging  to  this  class.  Disregarding  tuberculous  and  gonorrheal  dis- 
ea^tes  of  the  joints,  with  their  established  a'tiolog)-,  in  almost  all  oilier  multiph^ 
articular  affections  the  underlying  cause  can  at  best  only  be  surmised.  In 
a  number  of  alTM'tions  belonging  to  this  class  the  as.sumplion  appear^  natural 
that  we  have  to  deal  with  Ilie  same  morbid  proci^ss,  only  in  a  chronic  form,  as 
in  acute  articular  rheiirtiHti>^m.  For  i^uch  castas  the  old  name  of  "clu'onic 
articular  rheumnlism."  still  so  frc<pi<*ntly  used,  is  entirely  afipropriale.  The 
;>  I  ■  ■  ;il  relation  between  acute  and  chronic  articular  rlicumatism  is  shown 
u  iinctly  in  those  ca>^^-n  in  which  a  prrsistent  chronic  joint  disease  is 

a  direct  sctiuel  of  acute  artleular  rlieumattsm.  It  is  hardly  possible  to  doubt 
that  the  same  sjMviflc  poison  which  excited  the  ncnic  arthritis  nmintains  pos- 
waaion  of  the  joints,  and  produces  (he  cbrfmic  inflnmnmtory  cliarigi^s.  Cases 
of  this  sort  art'  not  verv  infrcfpii-nl.  nntl  may  b«^  nf  slight  or  gn'iil  severity. 
Tlie  worst  caaey  produce  cliangea  which  fully  justify  the  appellalion  of  arthritia 
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deformans,  although  this  term  is  used  merely  from  the  gross  appearances. 
But  the  cases  whieh  develop  from  what  is  clearly  acute  articular  rheumatism, 
are,  after  all.  rare  in  proportion  to  the  great  majority,  wliich  from  the  first 
develop  very  slowly  and  insidiously. 

We  may  well  sus[>eft  that  the  same  injurious  agents  are  instrumental  to 
some  extent  as  in  acute  polyarthritis,  hut  we  have  no  positive  proof.  We  may 
be  the  more  inclined  to  speak  of  a  "chronic  rheumatic  polyarthritis,"  where 
we  can  assume  that  the  so-called  "  rhcumatogenous  influences"  have  prohahly 
been  instrumental  in  the  production  of  the  affection.  Such  causes  are  expos- 
ure to  cold  and  wet,  and  working  in  cnld  or  draughty  ]>hicc3,  or  dwelling  in 
newly  built  and  damp  houses.  This  explains  why  thorfe  who  follow  certain 
callings — for  instance,  washerwomen — are  more  apt  to  suffer  from  the  dis- 
ease than  others,  and  why  arthritis  defonnans  has,  witli  some  justice,  been 
called  a  disease  of  the  ]Kinr,  in  contrast  with  the  gout  of  the  wealthy.  The 
term  "chronic  arthritis  deformans"'  is  not  an  retiological.  but  an  anatomical 
one.  Its  purpose  is  to  point  to  tlie  marked  "deforming"  changes  in  the 
joints,  and,  therefore,  is  a])plied  only  to  the  more  severe  types  of  the  disease, 
the  milder  ones  without  any  consideralilc  anatomical  disturbana's  being  des- 
ignated merely  as  "  ehronic  polyarthritis,"  or,  in  accordance  with  what  has 
just  been  said,  as  "simple  ehronic  articular  rheumatism."  Various  diseases, 
which  a'tiologieally  are  entirely  dissimilar,  are  very  probalily  grouped  together 
as  "arthritis  dcforinaiLs.''  It  is  important,  almve  all,  to  distinguish  between 
chronic  gouty  diseases  of  (he  joints,  which  miiy  also  Iwid  to  the  most  pro- 
nouneed  deformities  of  joints,  and  nongouty  ("  rlieuuiatic '")  arthritis.  As 
a  rule,  tbis  distinetinn  is  easy  (vvle  cliapter  on  (Jout),  but  many  cases  are  very 
diffieult  to  classify.  Chronic  gonorrlieal  diseases  of  the  joints  are,  of  course, 
to  be  eliminated  as  forining  a  sj)ecial  gronp.  ilucli  has  been  written  in  regard 
to  chronic  syphilitic  disease  of  the  joints,  but,  in  fact,  we  know  verj'  little 
concerning  it.  As  we  shall  see  later,  tabetic  joint  alTeclions,  which  are  of 
such  practical  importance.  l)elmig  perhaps  to  this  class.  Various  authorities 
have  maintained  that  arthritis  deformans  is  the  result  of  a  primary  disease 
of  tlie  nervous  center,  and  in  particular  of  the  spinal  cord.  We  regard  this 
stafcTucnt  as  entirely  unwarranted.  It  originated  at  a  time  when  there  was 
a  tcndetuy  In  a.<cribe  all  sorts  of  ills  to  disease  of  the  "trophic  centers."  but 
there  is  no  doubt  thai  this  tendency  was  carried  very  much  too  far.  We  may 
state  in  this  connection  that  a  careful  microscopic  examination  of  the  spinal 
cord  in  one  i•t^^fi^^  of  very  severe  arthritis  deformans  yielded  an  entirely  negative 
result. 

[Some  striking  cases  are  reported  by  Blake,  which  go  to  show  that  the 
arthritic  cliiiiijics  may  Ih'  set  up  by  chronic,  though  slight,  suppuration,  in 
analogy,  pcrbajis,  with  the  synovitis  of  gonorrhea,  ('areful  examination  should 
cons4'(pictMly  he  made  of  all  the  mucous  membranes.  es]>ocialiy  in  eases  which 
seem  to  have  no  cf)nncction  with  true  rheumatism.] 

f'bronic  arthritis  is  mainly  a  disease  of  advancinl  years.  Certain  mon- 
arlicuhir  varieties,  about  wliose  n'tiojogy;  it  must  be  confessed,  we  know  little 
as  yet.  have  l»een  termed  arthritis  senilis — in  particular,  the  malum  coxa 
sfniif.  Even  the  common  and,  in  a  certain  sense,  typical  form  of  arthritis 
deformans  (vide  iiifni)  is  not  apt  to  occur  in  (leople  under  thirty-five  years 
of  age.     This  rule,  however,  has  exceptions.     Certain  forms  of  polyarthritis 
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are  not  rare  in  youni^er  jHrnionR  lietw<*n  tlit-  ajjo*  of  twtmty  aiiii  llnrly  years, 
and  we  Iinvo  rmrsolvr-s  jswn  a  few  jwrrtt-tly  chnractorifitic  castht  nf  nrlhritis  de- 
fiirinniis  in  chililrpii  ht'luLtm  U^n  nml  (iflfi'n  yf«rs  of  agf.  Wiirin-ii  Hrt'  much 
ofU'Dcr  alUickw]  tliuo  lut'ii.  It  is  itflwi  said  that  li-oubli'.  anxit-'ty.  and  other 
eniolioaul  iiiHuciifCs  favor  the  outbreak  of  the  disease,  but  the  proof  of  thia 
is  lacking.    Tht*  ditieaw  does  not  often  aeem  to  he  hereditary. 

Pathology. — The  procen**  is  de«4;rilH<d  is  t*iiii(i]e  i^hrniiii*  nrthritis  (or  syno- 
vitis) .-<i  Iniiy  IL4  it  is  cdiitliiiil  mainly  to  tlie  synovial  inrMnliniUL'  of  the  jiilivt 
■twi  the  periartieular  coniKvtivc  lissue.  These  |HirU  r»flen  niidtTgo  decided 
iDflammalory  Ihiekeninp  (.ttfiwvitU  hr/iicrpla.'diia),  the  synox-ial  memhrane 
becomeg  cloudy,  and  Ilie  amount  of  jiynoviiil  thiid  is  niort!  or  less  increased 
(jti/nnvilijt  armfai) — that  in,  we  liavo  ehronie  dropsy  of  thp  jdlnt.  Snmetiines 
difTfifiit  piirtiv  of  the  pynfiviiil  riietidiranu  am*  eonrn'cU'd  hy  udlie^ioiis,  wliieh 
enti.iideruh[y  interfixe  with  the  movements  of  the  juiiit.     There  may  evcii  be 

fcuiiiplete  nnehylosifi  for  example,  in  the  shoulder  or  knee. 
Chronic  synoviti.-s  may  pass  inipcrreptihly  into  arttn-itis  deformans.  In 
thi?,  not  only  the  eapsnU-s  of  the  jotiil.  tnil  the  .'irtii-i]l;ir  cjirliljip's  jind  tlie 
articular  extremities  of  the  hones,  are  so  niuuli  alTi'elciI  as  tn  proilm-e  the  most 
striking  deformity.  These  ehaiigea  alnicwl  always  originate  iu  the  arlieiilar 
cartda^tp^  In  many  cases  (he  morl»i(l  prneejw  consistrt  merely  in  a  fibrillation, 
di>$truelion,  anil  wearing  away  of  the  articular  cartilage,  be).nnt]iri^  usniilLy 
on  its^  ooler  «lj;e:  finally,  the  bone  is  t-xpr^ned  and  itsilf  under^cnes  iileeniricin. 
During  all  tliejie  changcK  the  artieular  eapsuh.'  may  esi-ape  involvement,  iiird 
thfw  may  be  nn  eeroiis  effuninn  int<i  tlie  joint  [nrtfirHis  sierit).  In  other 
ca.«eis,  however,  there  are  ?oou  added  proliferative  eluin^'es  alTeetinp  not  only 
the  carlilape  itself,  hut  also  the  synovial  mernlirane.  'I'iio  inner  surface  of  the 
s}'noriaI  membrane  become!)  tufte<l,  and  many  of  these  tuft.**  may  undergo 
iemnilary  ealeifieation,  hn-ak  off,  and  iMa-oine  Ifmse  Imdies  in  tin-  jtiiiit.  The 
articular  cortiloges  arc  also  afTeetod  by  inflammatory  new  growth  and  prolif- 
eruLion ;  these  in  part  becdme  disintegrat^'d,  and  hnul  1o  deejKT  and  deeper 
excavation'^  of  the  cartilage.  From  Die  cartdage  the  process  extends  to  the 
))nDe«,  and  tlius  at  lot^t  the  articular  extremities  of  the  ttoncs  become  ahriottt 
completely  destroyed.  S^imetima-i,  also,  the  periosteum  near  the  jnintrt  un- 
di>rgnes  ossific  periostitis.  Very  often  the  process  extends  to  the  ueigldHiiing 
tf'nilonHi.  temlon  sheaths,  synovial  sacH.  etc.  On  tnicroK-ojjic  I'xuMiituitinii  of 
the  diwawxl  joints,  we  find  fibrous  disinti-gration  of  (he  matrix  <if  the  cur- 
tilage, and  proliferation  and  subdivision  of  the  cartilage  cells,  at  the  same 
time  that  tliere  in  destruction  of  the  newly  formed  cells  by  simple  or  fatty 
degeneration. 

t.tf  cour.-«'  the  normftl  striiclnre  of  the  joint  is  al  last  eom[)li'tely  de^trnyi-d 
by  tliese  various  pnx-esses.  The  artii-ular  extremities  of  the  hones  waste  away 
more  »nd  more,  and  take  new  relative  positions,  as  the  parU  which  impinge 
upon  each  other  are  worn  awny.  Externally,  the  joint  usually  beecimcs  larger 
and  larger,  and  this  is  tlie  more  evident  Ixjtnnse  tlie  surniunding  nmsf  lea  un- 
dergo great  atrophy.  There  is  often  nr.  cfilleftion  of  synovial  fiuid  in  the  jnints 
during  the  entire  illness,  hut  somi-linn's  Liie  jttinls  are  iiwoUeu — e.  g..  the  knee 
joint — and  even  to  a  considerable  degree.  Tliere  is  a  tendency  for  the 
affected  jointa  to  iiifler  more  or  less  complele  anchyloKis  and  contracture 
[side  infra). 
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Symptomatolog;y.^'riie  c-Iiniwi!  Bymploma  of  chronic  arthritis  arc  very 
simple  anJ  uniforiu.  They  relate  ainiosi  exclusively  U>  the  local  Jii-turimuees, 
and  (/>  (he;*  (hey  arp  dirnrtly  <hif*.  Tin*  jr^'nTal  oourpe  of  the  diwase.  hnwever^ 
preffuk  gn-at  diversities.  Often  tlie  arthritis  limits  iti^?!f  Ui  a  single  joint  or 
to  a  few  joiiUw :  in  ntlier  i'at«*  siitiinst  all  the  joints  becntiie  finally  involverl. 

Except  in  Hk  ca«es  which  are  preceded  by  acute  articular  rheumatisni, 
the  di^caw  nt>i]ally  K-gins  ([iiile  gTixIiiHlly  and  insidioii-''ly.  'I'lie  first  siib- 
jwtive  syniivtdtiiH  jire  slilTne.-^  and  pain  in  ilie  joints,  tlie  pain  iK^inp  »>r- 
gravatetl  hy  pre^-tm'  or  mnvement.  Tlio  tilidue.-*.^  if  nioni  noticeable  when  tlie 
joint  lias*  reitiainiil  i[iiiel  far  some  lime  prevUins,  and  is  therefore  urdiiiurily 
greittc«t  on  waking  up  in  the  ninrning.  Tlie  pain  often  slinots  from  the  joints 
upward  and  downwiird.  and  is  nf  a  burning  charncl*?r.  or  Iws  often  neuralgic. 
Kven  in  a<lvann'd  caws  ihe  pain  usually  occurs  only  when  the  alTocted  joint;* 
an;  inoviHl,  uIlliou;:li  then  it  nniy  l>e  very  severe.  \Vhen  the  IkmIv  i>i  entinly 
at  rest  there  is  little  or  nn  pain.  ltei<ides  actnal  pain  there  art-  rtjtt  to  lie  at  the 
onset  of  the  dise-n!*e  piruliiir  pani'sthesia'  and  (itber  nervoufi  symptoms,  par- 
tieiihirly  in  the  fingers.  Molitm  is  iuipaired  VL-ry  early.  Thii*  is  due  nt  first 
to  Uie  paiuj,  and  to  a  certain  retlex  inliibtlion  and  ataxia  of  the  nLiiM:le«.  to 

which  arc  later  added  the  purely  nie- 

ohnnical    liindr&noeft  and    the   ever-in- 

cfpasing  ntnipliy  nf  llie  iniiselos. 

^^^  The  nhjcetive  changes  in  the  affeiH- 

.&  i^^B  eil  joints  Ix-gin  to  app(*ar  siutn  after  iltc 

symptoms  juitt  mentioned.  »1  leat^t  in 
caspK  of  any  severity.  The  joints  often 
seem  enlarged  and  tliiekened.  If  we 
attempt  to  move  thein,  we  not  only 
cause  pain  and  meet  with  niechanical 
obstruction,  but  we  may  hear  and  feel 
Die  cracking  and  grating  produced  hy 
^^^^^^^_  ._  _^^^_^_^  lire  riililiing  of  Ike  denuded  and  uneven 

\  ^H^IH      ^4      ^^K     A.  surfaces  iipnii  eiich  oilier.     TliiH  is  Mfd'u 

iinticcil  by  the  patient  himself.  In 
chnmic  arthritis*  sicca  there  may  be  no 
great  swelling  of  the  ji>ints;  still,  there 
arc  usually  nmrkcd  pain,  crepitation, 
and  impairment  nf  mutinn.  In  other 
eases,  however,  there  are  cnnHidernl)le 
Bcnms  elTusians  into  the  joints,  usually 
most  marked  in  the  knee  joint,  'i'he 
resulting  swelling  of  the  joints  often 
varies  considerably.  At  times  the  ex- 
udation i«  absorlied»  only  to  n'appi'ur, 
and   rrei|uently  in  increased  amounl. 

A(*  the  diwaae  gradiialiy  progresses, 
tficrc    are    usually    developed    certain 
■ibKiBtnvUr  *Wnrnuties.  which  are  apt  to  be  moj»t  strikingly  exhibite«l  in 
*►*■■*•  (■«  f\f.  1(U).    The  mctacBrpo-phalangeal  joints  arc  thickened 
■■d  iwiHwa^ad  w  made  all  the  more  prominent  Uvause  the  iuterossei  u[ion 
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Iw  back  of  the  Imml  are  atiophiitl  Tlit-  Imjit*  nf  the  fir-l  phataiipBn  are  di- 
[ni'twl  (ihliijUfly  Inwiml  (nir  sidt,-,  hi  tlial  tin*  lin;;i'rji  awiiimt'  itntiv  (iiid  more 
^Ui*-  n|ip<'Hnini%'  nf  siil»ln.\ntion.  Tht-v  arc  U-iil  dvi-r  toward  the  liat-k  of  the 
hand,  niui  are  mLmi  dihpliurd  L«warU  (hu  ulntir  t^uh;  no  Ihat  W^^y  nfivu  actually 
come  to  rest  oue  iipou  tlip  otlitT.  Tlip  palm  of  lUv  liatiil  is  /rfi|in'ntlv  flwply 
hfillowod  out.  OfU-ti  [li4?  |>liuliiii;;(-al  juiIll^  also  Mrc  ili><t/ir(i-i),  >it  thiit.  for 
e.\ani|)N-.  llii-n-  will  !«•  an  <j|itiiM-  aii;i!f  oti  lite  doi-sjil  ^nrfiiiT  nf  tlu-  lingerfl 
betwect)  tlif  first  and  strouj  [ilmlaux,  while  llii-  UTmiuui  phaiaux  ia  ajit  to  be 
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.rrhritiH  rli-fommiui  wiih  i-'nitnu'liin-  ol  tin-  !iip  joiiir  and  kij*^  )oints. 


^4exed,  although  th<*  gprond  phnlnnx  prfstrvos  a  position  of  extension.  Despite 
ihcfe  rhaniifK.  many  patipnts,  if  only  the  thiimh  ri'tnainn  lolorably  movable. 
aw  ahli*  to  ii-o-  their  hands  for  quiff  drlicntp  work,  nithonjih  at  thf  CiifK^n^e  of 
inijrh  Irtnt"  and  (■(Tort.  Artluifis  dcroniiatis  si-artety  »'ver  cause-;  nnehylnsis  of 
(he  (iniall  joints  of  th«  finpers.  Tin-  ell.ow  joints  are  often  decidfdlv  onhirgrd. 
The  foreamis  iHUally  asfntme  a  position  of  pronation,  combini'd  with  more  or 
lew  flexion.    Evi-n  tlir  ninhilily  nf  the  slinnlder  joinix  pro^essively  diminiglws. 

,jio  that  at  last  the  arni'^  eannot  be  raistnl  at  all.  At  the  eatne  time  there  is 
>Dtracture  of  the  adductor  mufH:ies. 
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With  regard  tn  the  lower  fixtremilicj*,  the  hip  and  knpe  joints  n^ftlly  suffer 

iiKir*^  than  tlie  ankh.'.  The  kiiuiII  joints  of  the  tiw,  a^  a  rule,  e-sca[K;  entirely. 
In  thit  Uirp*"!-  j'linU  tln^iv  in  niiiiifliini'h  a  rhninii-  nnchylntic  fi)rm.nf  arthritis 
with  fitrriphy  nf  thr  tigiinients  jirewnt,  and  in  niher  cases  there  is  more  o(  a 
hvperiilnidie  coiulilitm  with  cxuihitinriin.  Sntiii-tiiiie^'?  lliere  Hre  thicki!niii|^  of 
the  joJTits  and  i-erous  etfusions.  and  jsoinelinieft  arthritia  sicca.  li  the  joinU 
nf  llio  UjwtT  oxtrifinities  are  mucfi  involved,  nf  course  jitnndin^  and  walking 
grow  iiiort!  Hiid  iiiort'  jminftd  ami  ilitlictilt..  and  finallj'  ntiiiiri'  mitclics,  (ir  an 
assistant.  Verj'  often  there  iiJ  marked  eontractnre  of  Ihi'  llcxor  iiiuselett  of  the 
liip,  and  still  oftnier  of  the  knee.  ThiK  is  not  «rih*oriati'il  with  anehylosis  of 
the  joint)*,  htd.  in  ivf  pun-ly  uuis^'ular  firijjin.  In  sik-Ii  ruses  tlie  patient  cannot 
sit  in  lied  witli  the  kows  evtemled  {^iv  Ing.  Iii5).  There  ii<  sonutimM  t^uliluva- 
tion  of  llie  hi]i  joints,  so  tliat  thp  heftti  of  Thn  femur  slides  backward  and  up- 
ward.   The  same  thing  is  observed  nl^  in  very  Kevero  ease*^  in  the  knee  joint. 


Flo.  lUU.— K<>ii(K'*i>  |>liu(ui|ni|ili  ol  th>*  hiiii'ln  in  ii  rtute  <>[  iirtlirili.*  ilvfumiau^.  'i.  Wgd«niiiB  >'' 
ihft  Jaiiil  npmrrn.  h.  TmliiniiK't  rmtlirM^  of  the  novnral  wrutt  houcs  iii  ruii.'m^iK-Xice  of 
thiirkonina  and  drfomiity.     e.  I>iBl/trtiun  uf  tlii^  ithaiHttgi^.     it.  SuliliuatiiMia. 

Examination  of  the  aireeled  joint  by  meana  of  the  Kiinlgen  ray  f«nii(>hea 
very  valualde  information  as  to  the  eharaeter  and  extent  of  the  disease  (vulti 
Fig.  106).     ll  ftbows  very  eluarly  that  at  first  the  process  afTecis  only  the 
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li^mont^  and  capsules  of  tlie  joint.  It  ie  only  in  the  Inter  staffs  tlmt  the 
jnini  [-artilagc  Itccunies  t}iickfiu>t),  luftt^d,  am)  fistiuri-d,  hiuI  limn  stniclural 
c)iaii|irps  in  Ihe  iirltculnr  exlri'mities  (o^tenpomais.  vtv.)  invnriahly  manifust 
thcrnsplvo.  Tlu-rc  are  nioiiariiciilrtr  and  f:w)lyarticii]ar  Tonns  of  tlif  disfast'. 
The  Dionarlit-ulur  form  i^  usually  r4'<!iird<'d  nn  ii  sur^tml  troiil>li>,  ami  is  nioi^t 
oftt>ri  I'K-ati^i  in  llie  hip  joint  Inuiljim  cojca  Bfniie),  or,  more  rarely,  in  the 
knee  and  shoulder  joint';. 

The  polyarlii'ular  fnnn  is  the  characteristic  one.  In  moet  of  the  typical 
marii  it  lH>};ius  in  the  xniull  jnintii  of  thu  Imnd  und  finders,  At  n  UiUt  period 
the  larfier  joints  are  also  invaded,  one  after  the  otiier.  Ihi-  invasion  Inkinp 
plaee  syninietrically  on  l>oth  .^ides  of  the?  hcMly,  filtliou^di  the  di.stiiTl>ancfi  in 
not  infroi)Ucntly  irrealer  on  one  r^ide  tluin  on  the  other.  In  mn-ere  i-hm«  the 
joints  of  the  spinal  coliinm  also  ore  involved  (compare  the  Ap]>endix  to  i\m 
chapter).  Thin  impairs  piirtienlarly  Ihe  nioveim-nt  of  Ihe  head.  TIiu  articu- 
lation of  the  lower  j«w  is  u-*iially  very  liUle  affji^ted,  if  at  hU. 

There  in  hardly  any  affeetion  of  part--?  of  the  hody  otiier  than  t!ie  joints  in 
arthritu  deforniani?.  The  muscles  should  ho  excepted,  for  they  always  undergo 
that  arthrof^netio  mnscular  atrophy  wliitrh  we  liave  already  ilewriU'd  (rule 
page  7),  and  which  is  always  demonMrnhle  in  nrlhriliH  di-fonnan.-*,  and  j»en- 
i-rnlly  app^wr^  striltingly  early.  This  atrnpby  is  nioj*!  niiirkifl  in  the  interossei, 
the  shoulder  muscles,  and  the  muscles  of  tlie  calf  and  thi;^li.  The  anftonnated 
mnficular  cnutraeUires  are  also  of  great  imixirtimce.  TIiww  are  eerlainly  to 
some  extent  connected  with  chronic  inflnmmatory  ]>rocesws  in  the  tendons  and 
the  fa*cia\  Sonielimes  the  ekin  o%(t  the  wri^it  and  other  alTerteil  joint.'*  ap- 
peare  peculiarly  la.'s  and  flahhy.  hnt  fr«|iiently,  at  the  same  time,  smooth  and 
atrophic.  The  internal  organit  alinoKt  alwnvK  |ierfnrin  Uieir  funclionH  in  a 
perfi-clly  normal  mniuier.  Appetite  and  digwtinn  remain  gornl.  although 
there  is!  often  some  tendency  to  constipation.  Karely  thert;  is  valvular  disease 
of  thi-  heart,  hnt  nsnally  only  in  such  ra*ea  as  originate;  in  iin  neuti'  articular 
rheumatii^m.  SlUI,  we  have  .-icen  valvular  di^easL*,  exfeptionally,  in  ea.-tes  which 
had  licon  chronic  fmm  tlie  alart,  a  fact  whieli  is  not  without  interest  from 
an  R'tinhigiwd  point  of  view,  indicating  a  relationsliip  tu  tin-  at-nti'  p^ily- 
anhntie  priMTCsn.  Certain  allemliiiit  syiiiiitiiciis  wliicli  are  smiietiines  oh- 
eervtil,  such  ai*  heailache,  eougei^tive  slates,  psychical  depre.'jsioii,  anil  liron- 
ch)ti#.  probably  are  not  directly  connected  wit^i  the  disease,  but  ore  easily 
cxplieahte  ^etjuela?. 

General  Course  of  the  Biseaae.^Arthritis  dofonnans  is  an  extremely 
i.4in»n!f  Iroiililf  ll  may  lii^t.  cvfu  l.-ii  or  twi-uty  vi-«r»<,  or  more.  .Soiiietimes 
(here  ia  an  apparent  arre-^t  of  the  prori'^*!*  e.\tending  over  iiiniiths.  or  even 
loiigiT.  8oniettnies  the  progress  of  the  disease  is  marked  hy  remissions  and 
exacerbations,  atTecting  either  the  general  or  (he  local  aianifeslatiuns.  In 
gieo«Tiil.  !i"vv.-ver,  tlie  disease  continually  ailvances. 

Prognoiia. — The  iiii^ginwin  of  clirouic  ptdyartliritis  and  artliriti«  de- 
formanK  ia  therefore  nnfavoraldf.  Iti'covery,  if  it  ever  iHtmrs.  iit  extremely 
rare,  and  in  po-isihle  only  in  Ihi'  early  stagen.  For  the  Gncnuragemcut  of  the 
patient,  it  may  be  said  tlmt,  under  prnper  care  and  ti-eiitiin-nt.  th«  disease 
ftflen  rnns  so  grailuni  a  course  that  thtr  gtsncral  eimdilion  remains  at  least 
bifarablc  for  a  very  long  while,  although  there  may  be  consider  a  hlo  local  dis- 
turlioxicc.    The  disease  is  not  directly  dangerous  to  life.    The  eventual  fatal 
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tcmiinaiinn  eneunx  eitlier  from  general  debility  or  bccauM  of  some  intcrcur- 

reut  disease. 

The  pro};no««i9  is  somewhat  more  favorable  in  the  milder  cases  of  "chronic 
artienlar  rlK-iiiniitijiTii,*'  wlipro  the  arHtfiiniral  rhanK«'8  are  less  severe,  and  are 
complotfly  limitctl  to  the  wrauvial  nu-mlirane.  Even  lure,  however,  rwovery 
is  liv  no  means  fn-iiiicnl.  and  it  is  always  tu  he  fearotl  that  grave  deformities 
of  the  jrtiijt-^  will  K^'ii'lnal'v  ^w-'  cK'VcIoped. 

Treatment. — Wltfi  regard  to  regimen,  it  is  requiaile  in  tlie  first  place  to 
avoid  all  iinfavorahir  ejtlerna!  inlhiciu'es.  H  fjottsible,  the  dwplHnfj  should  he 
dry  and  nnrin,  and  it  niny  ofd'M  H4>m  ailviflahln  lo  inalvP  a  change  of  climate. 
The  patient  mnst  dress  warmly,  «i1liont.  however,  iindiTtniniivK  his  powers  of 
rcsisljince  ton  nim-h.  as  he  will  be  in  danger  of  doing.  The  diet  must  Iw 
abundant  and  nutritious. 

Internal  remedies  may  h<-  triM  with  the  hope  of  modifying  the  disease,  but 
onr  chief  i-eliance  nnivt  he  uimn  loeid  Ireutment  of  the  jciinlji.  Among  internal 
remedies  the  most  important  are  the  salieylatos.  The  jiersistent  \\^  of  small 
doBos  of  salieylie  arid  iir  snlieylhte  of  soda,  30  (o  4ri  gr.  (gni.  2  to  3)  a  day, 
and  similar  remedies,  is  rticommended  by  many  physicians.  \Vc  have  our- 
Belvea  seen  no  special  advantage  from  Ihrir  mriiiloynient,  nm^ therefore  usually 
prcscrihc  them  only  during  aciilo  exaeerbations  of  the  disease.  Among  other 
dnigs  that  are  recommended  are  iodin  and  arsenic.  Todin  may  be  giwn  in 
the  tincture  (a  few  drops  in  mneilage  several  times  a  day),  or,  I>etler,  in 
(lie  funii  tif  {Kitassium  iodid.  or  sajudin.  As  yet  we.  our>»clves,  have  n«t  seen 
any  great  lK.'ne(it  from  iodin,  but  ive  have  in  repeated  instances  witnessed  an 
apparent  iniprovcinont  from  tlio  use  of  arsenic.  It  is  Iwst  administered  in 
pills  containing  sV  t*^  iS  f-'""-  (S'n.  0.002  to  0.004)  nf  nrsenious  aeid,  one  pill 
two  or  three  times  a  day.  H  tliis  remedy  prove  beneficial,  it  must  be-eontinned 
for  at  least  riitwiths,  perhaps  with  occasinnnl  brief  rtitermcssions.  Iron,  qninin, 
Rtid  cod-liver  oil  are  sometimes  indicated  by  the  general  condition.  Fir«t 
among  local  methods  of  treatment  are  hot-air  treatment  and  Bier's  hypencmia. 
(Jeneral  as  well  as  loeal  sweating  prnresscH.  hy  means  of  hot-air  ehambera. 
incamhscent  ehxtrie-light  bnths,  ete..  imdoiil>teiIly  produco  quite  good  resullx 
in  witiie  eases.  Then  fulbiw  Im-al  moist-hot  applications  and  packs  (peat, 
fango,  various  kinds  of  mnd,  etc.).  Bier's  hypenrmin.  one  to  two  hours  daily 
and  longer  in  \*arious  grudat ioii!-,  may  also  have  a  favorable  elTcct.  but  of 
course  too  gn;at  hopes  must  not  Im>  placed  upon  it  in  severe  rases.  In  addition 
to  the^-^e  we  have  massage,  idthnugli  llie  good  it  nccom]ilisheH  is,  of  course,  apt 
lo  U-  evanescent.  It  will,  however,  do  much  to  hasten  the  absorption  of  in- 
flammatory exudations,  and  also  to  loosen  up  the  joints,  invigorate  the  mas- 
el«.  and  impmve  the  general  health.  The  Swedish-movement  cure  will  ho 
found  of  great  benefit  in  all  case*  if  be-gim  early  and  nietliodieally  [jersevere<! 
in.  It  prcsi^rves  the  mobility  of  the  joints  as  long  as  anything  cojj.  Klee- 
tricity  also  has  a  l»enelieial  influence.  The  galvanic  current  is  applied  to  the 
affected  joint*,  and  the  faradic  current  to  the  atrophied  musclea. 

Baths  are  universally  employed  tn  chronic  arthritis.  Their  value  should 
Dot  be  overesliiiiuled.  but.  iiolwitliKlanding,  llieir  usefulness  is  undeniahlft  in 
many  cases.  iSimple  warm  baths,  nr  salt  baths  (fl  to  10  jwiunds  of  salt  for 
each  hath),  are  prai-licahle  in  almost  any  household.  As  beullh  resorts  in 
arthritis  deformans,  experience  shows  the  following  to  be  most  desirable:  The 
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,finiple  warm  baths,  such  as  TepUU.  WiUlbail,  H.ifjatz.  and  Baden  in  Switzer- 
land; the  warm  chlorid-of-«odiuTn  tmths  in  Wiciihaden;  the  acidulated  baths 
of  Oc>'nh*u(ten  and  Naiihdni — all  liavf  iKvn  found  most  iiM>ful  in  urthritis 
dcforDtan^.  Quite  goori  results  arc  h1i*o  ohtjiined.  partiit-tilarly  In  the  cHrlif^st 
fiiays.  fnim  ^h^^  niii"r  balhs  or  pt-at  hnth.s  uf  fclUtur.  Muricubad,  Franzi-nsbad, 
Aiblingr  etc..  0!»  wfll  a*  from  tlic  varioii.*  mud  bathi*  (  faugo  bath!»,  etc.).  Sul- 
phur baths — Baden  near  Vienna,  I'ost^'en  (Pistyan)  in  lliinjj:ary.  and  IVcnc- 
sin-Teplitz  in  upin-r  Ilungary^are  also  recominemlfti  by  many. 

(The  mineral -jtpringa  within  fho  limittt  of  our  own  country  ebiefly  to  be 

^Keommmded  are  8harDn  and  Richfield,  in  New  York  State:  the  Sulphur 
Springs  and  IJot  Springg  of  Virginia,  and  the  Hot  Sprinj^  of  ArkanMS. 
There  are  ako  Santa  Ilasalia  in  Mexico,  and  BanfT  in  Canada.] 

We  have  nrjH-nii-dly  sei-u  quite  excellent  results  follow  the  emplnyment  of 
hot  sand  baths.  These  also  can  l»e  easily  u>ied  at  home,  [lartieularly  if  apfilied 
merely  to  the  bands  or  feet  They  are  employed  more  elaborately  in  Kostritz 
and  Bladevitz.    These  hot  sand  baths  seem  to  do  good,  not  only  from  the  tem- 

;perature,  but  also  from  the  uniform  and  persistent  compression  which  thojr 

^  exert 

Stimulatinjf  or  narcotic  remedies  may  be  rubbed  into  the  joints,  but  they 
are  benefieial  only  beeaupo  of  the  maiyajrc  which  accompanies  their  employ- 

jmokt    In  praptice  it  is  not  always  pojwible  tn  omit  their  use.    We  have  never 

faecn  any  special  Iwnefit  from  ichthyol.  Tlie  apjtlicalion  of  tincture  of  indin 
is  ntfually  entirely  without  effect.  As  to  raorphin  and  (tllier  narcrtlics,  the 
di-^esiw  is  m  chronic  that  it  is  desirable  to  employ  them  aa  Utile  as  possible.    A 

,conRi<lenihle  numl»er  of  those  who  suffer  from  ehronie  arthritis  l)en)me  opium 
iters.  Wo  should  tr\\  (HfTeforc'lf  there  is  M»vere  pain,  to  j^ivo  relief  as  long 
ap  po*<ibl*  with  antipyrin,  aspirin,  and  t^imilar  n'mrdie*.  I»fal  ajiplieutions 
of  penetrating  salicylic  preparations,  such  as  mesolan,  rheumasaii,  and  t>alit, 
may  be  cautiously  tried. 

Wo  may  «iy,  therefore,  that  the  tise  of  the  varioua  remedies  which  have 
bt-en  hugge«led  one  after  anotluT  will  enable  us  to  opuoj^e  ^rae  obstacles  to 
the  progreta  of  the  disi'ase.  Fersisleiil  tn-atuient  will,  in  many  cases,  be  re- 
warded by  coniiidcrable,  at  least  temporary,  improvt-uient. 


APPENDIX 

CHRONIC    ANCHYLOSING    RIGIDITY    OF    THE    VERTEBRAL 

COLUMN 

(Stritmp<ll-Mcrie'a  />ura«e)     [SpcnduiUui  dt/ormaiu,  StrUmpetl-Uarie  Tvpt) 

In  cnnneclion  with  the  ehronie  arthridites.  we  will  now  dicru-s  a  peculiar 
dt)>i:a.«4>  of  itie  vertebral  colnmn  which  has  not  infrw]in'ntly  been  nbM^rvi^l  in 
middle-aged  men.  The  course  of  thi?  disease  is  very  tedious,  and  generally 
qnitr  painle:aji.  and  it  may  ultimately  lead  to  a  complete  rigidity  of  tlie 
vertfl.ral  column,  which  then  becomei'  an  altsolntely  rigid  rod  from  tlie  oa 
paerum  to  the  occipito-alloid  artreuhilinn.  All  nintion  of  the  trunk  and  of 
tl>e  head,  as  well  as  .fitting  and  lying,  are  iiripaled  tn  a  eoTipiderable  degree; 
standing  and  walking  not  lo  bo  great  an  extent.     In  llie  \e^A  advanced  cases 
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the  ripi<]ity  is  noj  sn  coinplpte.  'Vhv  Ifttter  iifiiiiilly  li(*j;ins  in  ihr  Itimhar  por- 
tion of  ihv  Vfrti!brul  cyliiiiiii  nml  llu-iict;  advauves  u|iwanl ;  a  ilownwanl  px- 
teusion  i»  tnutrb  Icas  frotiucnt.  In  most  caseit  the  general  furni  of  the  vert<*linil 
column  is  rather  straight.  In  fact,  even  it*  noriiml  cunalurt's.  and  wj-wcinlly 
the  nnnaial  Iimibar  loMosis,  lioconie  somewhat  rifluuitl.  There  nre,  however, 
t-aiMw  with  pniiitmiKx'il  kyphejlie  tnirvuluru  (Bc'c-hlcrcw).  Thcw-  ilifTerenres 
pmlmhlv  hiive  *-ornu  relation  to  the  previous  coiKiitioii  of  the  %-orteUral  L-olmnn, 
as  well  OS  to  tlw  oecupatinn  tiiid  wnrk  of  the  pntient.  In  couswiucnee  of  their 
inactivity,  the  muscles  of  the  hack,  ami  pnrticularly  tho  long  spinal  muscles, 
atrophy.  We  personally  have  rover  ohw'rved  a  pronounced  participation  of 
the  nerve  ronU.  Occasinnally,  however,  we  may  observe  neuralgic  pjiintt,  niUB- 
cular  contractions,  and  the  like,  whicli  may  perhaps  be  dut:  to  nn  irritation  of 
Uie  (ipinal-cord  roots. 

It  is  very  rcmarkflhle  that  very  often  the  proccj^s  i:»  limitc"!  to  the  vertebral 
cohmin,  and  leaves  all  t!ie  oilier  joints  frw.  On  tht-  oilier  hand,  the  joints  of 
the  extremities  arc  also  not  infrequently  affn^ted  at  the  same  time.  Similar 
ancliylotic  or  jij>]»Hrent!y  clironie  artlirilis  clinnfn^;  appear,  above  all,  in  the 
]arj:c  pr*>xinial  joints  (hence  the  tvrm  njxnuUjlosf  rhizomclitjur),  hut  also, 
though  less  frequenily.  in  the  other  joints*.  In  the  first  cafie.  which  I  oh-iervi-d 
more  than  thirty  year?  ajro,  besides  the  complete  rigidity  of  the  vertebral  col- 
umn, tliere  vas  a  total  anchylosis  of  both  hip  joints,  so  that  the  gait  of  tlie 
])alierit  was  ]iecnliarly  «fTeete«l;  ho  walkr-d,  jis  it  w(^re.  on  hie  knees. 

The  analornical  process  in  vertebral  anchylosis  is  not  always  cxnclly  the 
ponie.  We  have  to  do  substantially  with  a  bony  anchylosis  of  the  articular 
processes  of  the  vertobne;  in  most  instnnce.*  there  is  also  an  ossification  of  the 
li^nients,  bo  that  the  individual  vertebra-  are  joined  together,  anteriorly  or 
laterally,  by  thick  osseous  bands.  Such  bands  nmy  nl&o  be  fornietl  between  the 
KpiuoUfi  processes.  Tlit  articulations  IjctwtMMi  the  vcrt»'bne  and  the  rilis  an! 
also  frequently  anchylosed.  and  this  may  lead  to  a  chau;;e  in  the  type  of  the 
hrtratliing.  The  intervertebral  disks  may  escape  for  a  long  time,  but  iinally 
they  also  may  bw-oine  ossiliwl. 

The  true  nature  **(  the  iliseiiw^  has  not  been  fully  cleared  np.  Wo  com- 
monly ppeak  of  a  "  elironiu  anchylosing  sjiontJylitis,"  but  possibly  we  slmuld 
distinjfuish  Wtwcen  the  "  chronic-inllanimatory  "  and  the  simple  "mctaplaa- 
tie  "  pnK:wse^. 

Aft  in  wtiolt^',  we  know  a  single  factor  of  undoubted  importance,  viz., 
trniiuia.  M'ith  noticeable  freijucncy  we  obliiin  a  history  uf  a  fall  upon  the 
back  or  of  Wiug  crushed  from  above,  or  simihir  accident.  Often  it  is  some 
jrenrs  after  the  trauma  l>cforc  any  marked  clmnffcs  can  be  demonstrated. 

The  diagnosis  is  not  diflicult,  provided  due  care  is  exercised  and  a  thorough 
examinalion  made.  The  llonlgL-n  ray  js  very  helpful,  showing  clearly  the 
l)ony  union  heiwcon  the  separate  vertebnp,  a«  well  as  any  alterations  which 
tlturc  may  lie  in  the  intervertebral  disks. 

Cure  of  the  condition  i«  iin|HisKibli-,  liul  mmo  synijilomatie  liiipmveTnpnf 
may  l>e  obtniuf'd  by  means  of  hulhs,  tlu>  cautious  us(!  of  medical  gymnastics, 
massage,  and  the  like. 


CHAPTER    in 

ACUTE   AND   CHROXIC   MUSCULAK    UHKUMATISil 
{Myontu  or  Mi/alffia  rheutnatiea) 

Definition  and  Etiology. — (.'crtain  acute  affwtiona  may  orijfinatc  primarily 
in  lilt  muHiit'ri.  Tlii'M!  art*  l<i  all  appoarain*  inllammatory  in  th(rir  nnlurc,  ami 
not  itifr(H|U4>iilIy  result  from  taking  coKl,  or  oilier  I'auw*  similar  to  those 
wliich  produce  acute  artifular  rlieuinatisrn.  TIu'h^  aiTpetioTis  arc  l'IuswmI  as 
"acule  muscular  rlipuiiiati.siii "'  vr  acute  rheuoiatic  myositis.  It  is*  p'»ssil)li! 
Iliat  these  diw-'Hscs  aliw)  aru  infcciioiis,  but  the  question  remain.s  entirely  un- 
tJi-cid^-d.  The  analog)-  whiili  Iioth  t]u*p  troultlps  ticar  ta  acute  articular  rheu- 
niatiKin  is  not  »^m|ilfte.  It  is  soliloin  tliut  the  two  [iroeysscH  arc  seen  in  com- 
bination, ami,  farthiTniore,  aente  rnyof'itis  is  not  '*  iKilyimihfular,"  hut  \s 
Uf'ually  enuHned  to  one  muscle  cir  to  a  single  grouj)  of  muscles;  it  is  attentied 
vith  tittle,  if  any,  fever,  and  it  is  altuoet  never  followed  by  acute  enducarditis. 
Tiie  Iwo  dii*a!K»,  lhcrf*fore.  are  alike  only  in  rertain  symptmns  (pain  and 
impajnuent  of  motion),  utnl  in  the  fact  tliat  tht^v  are  often,  altfiou};;li  n<»t  al- 
ways, fl'HTihahle  lo  cold  fir  the  like, 

Ttetililes  genuine  acute  myositis,  there  are  many  other  L-aecs  in  whic^i  paiu 
suddenly  occurs  in  the  niiisclea  {"myalgia'")  without  any  ntU'iidant  nhje<'(ivo 
change.  It  issonictinies  diflif\ilt  to  know  tiow  to  rfffanl  tlies*?  eaccs.  In  prac- 
tice they  are  usually  terniiil  nius«-ular  rhfurnatlsm.  espoeially  when  tht-y  arc 
referable  to  rheumalogenoiLs  inHuenee.H,  and  it  is  possilile  that  many  such  cases 
are  n«lly  a  very  mild  form  of  the  genuine  iiitlamnintory  disease.  Yet  in  our 
opinion  it  i*  perfeiHIy  possible  that  some  chemical  or  physical  changes  in  tlie 
j-ubetance  of  the  muscle  (perhaps  an  alteration  in  the  general  state  of  the 
musele-plasma,  abnormal  conditions  of  coagulation  (  ?) )  oec-asion  the  local  ilin- 
turbanec  That  the  influcuec  of  cold  is  often,  though  not  always,  iuiporbint 
in  this  connection  swuis  to  ii«  intluhitable.  There  are  imlividnals  who  are 
alnu»i«t  certain  to  have  a  stiff  neck  if  they  arc  exposed  to  any  decided  draught 
upon  the  Iwck  of  the  neck,  and  others  who,  every  lime  they  get  elnlled,  arc 
liable  to  lumbago,  Howi-ver,  other  injurioiis  influences  may,  of  course,  be 
itnpnrtanl  Thut;,  trauiuatic  pain  in  the  mnsclce  is  the  result  of  some  cz- 
tfs^ive  strain,  and  in  many  instaiiees  is  appureiitly  due  U>  lacenition  of  some 
of  tlie  nuita-ular  fibei-R.  Tins  is  generally  occasioned  by  too  violent  luuseidar 
exertion.  Any  physician  who  sees  nuiny  patients  from  the  laboring  ctaases 
uieet^  wilh  au  abundance  of  cases  of  this  sort.' 

The  limitationit  of  acute  muscular  rheumatism  are  obttenre,  but  still  more 
ta  are  those  of  "chronic  nniscular  rheunifttisra."  This  disease  also  is  a  fre- 
quent one,  and  only  ini]^crfcctly  ini<lei-stiM)il.  It  does  not  bear  a  close  analogy 
*  to  chmnie  artieular  rlieunmtism  except  in  this  unimportant  ]>i>int,  that  chronic 
muscular  rheumatism  seems  to  be  quite  often  occasioned  by  meteorological 
intlucnce^.     While  the  analoinical  changes  in  chronic  articular  rheumatism 


*  Bom*  UlDe  OHO  llie  author  saw  an  oriiiutuit  who  hod  to  work  the  [MMtali  for  many  liuura  & 
<li]r;  ti«  tiMd  »a  4-xtrvuivly  pwulul  ufffL-tiou  of  ihn  lower  exlrsEuities  aiuodivted  witb  swcUio^,  whiili 
fooU  be  regarded  only  as  ui  acute  m^'outi*. 
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are  alniwl  always  tflrikttig.  Hniilogmii*  Iwious  uro  very  exci'ptional  in  rlimnic 
miitunilar  rhi'Uinatii>in.  Oji  Ihi?  contrary,  the  name  i^  ui^iially  upplial  to  cases 
where  thiTc  is  |min  in  various  iinisch's  all  over  Ihe  Imdy,  but  wIiltc  tlifre  is  no 
dii^wveniM"' oUjeclive  dieturbimw.  Oldirr  mjthr>riUi*s  used  to  speak  of  '*  rhen- 
nialic  induratiuu  "  of  the  museleg,  but  tliis  or  any  oilier  aelual  anfltoniical 
clmiigi-  irt  very  exccpl-ional. 

Tliew  facts  justify  a  dnulit  at>  to  wliether  all  cases  of  chronic  miisciilfir 
rliPUiiiHliKrii  HvliiHlly  deserve  thi-ir  miirn.'.  It  is  certainly  quite  uppnipriatc  in 
thtmt  H'll,  iiifrciiueiit  cntM.'s  which  seem  t<»  be  due  to  "  rheunialogenous  influ- 
cncctt."  aiid  arc  !*o  evidently  aggravated  iipou  every  exiMjsure  to  wld,  or  nvery 
IHtriixl  of  bud  weather,  that  the  patient  often  Hsscrts  that  he  carries  in  his 
htirnw  the  bent  of  iMironielers.  Sm-li  is  the  '*  ohi  rheuniatisiii  "  of  tliose  who 
have  pnwH'd  a  hirge  part  of  their  lives  in  the  open  air,  regardless  of  wind  or 
wojilher.  Tliere  arc  other  casea.  the  eharacter  of  wluch  U  diilereut.  In  them 
the  iiniiteiilar  i)aiTi  is  a»wociated  wiih  jreneral  constitutional  conditions  such 
an  gitut,  iiiueiiiiu,  etc.,  or  with  i-orpulenee  (when  it  is.  |wrlia|>s.  (he  result  of 
.pirriilnlory  dintiirhaiice),  er  pimsihly  with  chronic  poisoning.  An  impnrlHut 
hulfltiri.'  IK  llii-  "  rheumatic  pain"  nonielinies  coniplained  of  by  toper«,  which 
m  nO'  inclined  to  ascribe  not  to  changes  in  the  muscles,  but  to  nutritive  di«- 
hiHrnnei'it  of  tliu  nerves.  Finally,  one  must  bear  in  mind  those  many  indefin- 
able paiiiH  met  witli  in  hysterica!  and  nt-rvoiiR  patient;',  for  which  the  doctor 
run  tiinl  nn  objective  cause.  For  these  and  similar  ilisorders  there  arc  no 
ii)h-i'IhI  niinicjt.  and  tln^  practicing  pliysicinn  orteii  tenn^  tbetn  all  "  rnuscnlar 
rlHiuiiiNtiHni."  a  diaguoais  with  which  the  patient  h  usually  quite  contented. 

OlininU  Hiitory. — (ienuine  acute  itiuricular  rheunmtisni  is  ordinarily,  as 
hnM  hi-en  Miid,  limittil  to  some  onp  definite  group  of  musclrw.  The  atTectod 
nu("eh'tt  nflen  sii'iii  wuiiewhat  swollen  and  tiifdtrated.  are  very  fccnuitive  to 
pi'iMHure,  and.  if  not  quite  uselesi-.  arc  nearly  ho,  greatly  impairing  the  uiotinn 
of  tlHT  correnponding  member  of  the  body.  All  thc-ic  syniptonw  are  Iwst  illus- 
:lriited  in  acute  niytwitis  of  the  deltoid  (omalgia).  The  whole  shoulder  ia 
'vwidleii,  thi>  iiiUM'h'  is  very  painful,  and  the  upper  ann  is  almost  incapable  of 
vuluiilary  niotlou,  Mtllioiigh,  if  caution  be  exercised,  passive  moTcment  can  be 
lliadtt  wlUiiiiit  cRUhing  any  pain. 

Tlw  varlona  forms  of  acute  muscular  rheumatism  have  received  names 
di-M-ri;itiv<-  of  Ihe  locality  of  the  affection.    We  have,  besides  the  omalgia  &{• 

reudv   ihi'lltinlKtl  : 

1.  tthruuialiHui  of  Ihn  cervical  muscles  (spknius,  tra^iczius,  sterno-cleidiv 
mtUttriiil,  rlc. ),  .Uyi/i/ki  rervifaluf,  or  rlitutnatu-  lurtivoWui.  Tlie  pain  is  located 
in  (he  baek  nnil  Hide  of  the  neck,  and  is  usually  unilateral.  The  head  is  held 
Kliniy  lo  'UH^  i>idi'.  (he  mriput  inclines  toward  the  painful  tiidc,  and  ihe  chin  i» 
liirneil  Inward  Ihi'  healthy  side.  All  active  and  passive  motiom*  which  tend  to 
dtreteli  the  |Niliiful  purls  arc  much  impaired  and  cause  sufTerlng. 

VI.  M^iilijin  lumhnliti.  or  Inmbiirjo.  This,  the  most  acute  form  of  muscular 
rht'uuuitiwm.  known  niimng  tin"  cnninion  pcdpU^  in  Oermany  htH-ause  of  its  sud- 
den (ii)»n't  a»t  "  witch's  shed."  or  "dragon  shot."  is  a  well-known  discitse.  The 
rogion  of  (ho  sncnun  and  loins  in  a  gn-atir  or  less  extent  (erector  spina-, 
i|iiadralUH  himbiiruin,  etc.)  ia  very  sensitive.  All  motions  of  the  tfimk,  i^uch 
HH  bending  anil  twinting,  are  very  painful  and  difficult.  The  diseasr  is  more 
fnipient  111  men  thuii  hi  women.    Certain  («Tf=ous  s*,fm  to  be  especially  pre- 
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[dispowd  to  it.    It  sliould  also  Ik;  piated  that  lumbago  is  not  always  of  a  rlieu- 

ttnatic  character,  but  of  traumatic  orij^irt,  as  from  lifting  a  lit-avy  weight,  or 

from  suddon  fitooping,*     [It  is  very  common  in  the  traumatic  neiirosi-s,  where 

it  was  once  regarded  un  Indie-ulivi'  of  Npinul  injury.  |     On  tlio  othcT  hand,  a 

latent  diw-ase  of  the  muscle  may  often  l«?  made  active  through  such  a  cause. 

3.  Hhcumatism  of  the  thoranc  mimclex,  and  particnlarly  of  the  intercoslals. 
This  may  eaiwe  grvtit  discomfort,  as  it  renders  hreathing,  coughing,  and  sneez- 
ing Ttry  ]Niinful.  It  in  comimratively  rare,  and  caution  should  he  oxerciiwd 
in  diajnio'^licating  it.  to  avoiil  confusion  with  pleurisy  and  pcriostitiii  of  the 
riltf.  Very  often,  also,  thoracic  disturbance  is  regarded  as  rlieuniatit-  when  it 
is  really  trauniHtic^  lating  the  result  of  stretching  or  lacoration  of  tlw  fibera  of 
the  pectoral  or  other  muscles. 

4.  HhruuuitUm  uf  the  head  also,  probably,  Wongs  in  this  category,  al- 
though the  nlTectinn  is  seldom  confined  to  the  niii«;le8  of  the  scalp,  but  involves 
also  the  fascia:,  and  may  even  be  almost  eoufioud  to  them.  It  is  not  infre- 

^^laently  excited  by  exposure  to  cold.    The  pain  is  quite  violent,  and  greatly 
linoreased  by  any  movement  of  the  walp.     Of  course,  the  dingno.^is  requires 
the  pn'viou;*  exclusion  of  tlii.'  various  fnnns  of  headflche  describi'd  elsfwluTo  in 
thii;  work. 

The  duration  of  acute  muscular  rheumatism  is  brief.     Usually  Iho  pain 

abates  iu  a  few  daya,  but  a  tendency  to  relapse  persistt-  for  some  time.    Con- 

.ctitntional  sj-raptonis  in  addition  to  the  local  disorder  are,  as  a  rule,  absent  or 

[•light;  still,  we  fiometimeii  meet  case.'?  in  which  acute  muscular  rheumatism  is 

Hated  with  fever  and  marked  general  disturlianco. 

In  clininic  muscular  rheumatism  there  are,  as  a  rule,  no  objective  lesions 
dittcovcrablc.  The  statements  of  masseurs  as  to  paljiable  nodes  and  indurations 
Lire,  in  our  opinion,  to  1*  received  with  very  great  skepticism.  The  pain  is 
■eldom  lot-fltM  jiennanentiy  in  any  one  ]>lace,  but  it  is  felt  first  hero  and  then 
there.  It  is  Uftually  increased  during  bfld  weather,  and  i«  lesrf  sev^n*  when  the 
weather  is  warm.  The  pains  are  often  described  as  "  wandering.''  Motion  is 
sfldtun  much  impaireil.  Sometimes,  however,  there  may  be  a  certain  stilTiiesa 
of  tlic  muscles,  mo6t  marked  after  a  period  ot  iepo>^e. 

The  diagnosis  of  clironic  muscular  rheumatism  rests,  therefore,  mainly 
upon  the  rational  Rigns.  Hence,  it  ia  often  impostiible  to  avoid  the  suHpidun 
of  malingering,  particularly  where  certain  applicants  for  hospital  care  are 
cnmn'riu'il.  We  should  ni>t,  lioweviT,  be  t«i"  rinchtiritalde,  sini-e  witliout  doubt 
there  are  catieii  in  which  <piitc  severe  puin  if  fell,  now  in  one  set  of  muscles 
and  now  iu  another,  without  any  anatomicid  basis  for  such  pain  lieiug  dis- 
coverable. Nor  slwnld  we  ever  forget  that  other  diseasies  may  have  pain  for 
tlw'tr  first  svmptoni.  It  is  not  at  all  exci'ptional  for  the  lancimiting  pains  of 
locomotor  ataxia  to  lie  for  a  long  time  regarded  ha  **  rlu'iiinalic."  I.uinbiigo 
bway  Ik*  confouiidi.*<l  with  insidiously  devclopiiig  tumnrs,  diseases  of  the  verte- 
''hrat  (irritation  of  the  aacro-itiai;  synchondrosis],  reual  cali;uli,  or  witli  various 


'Lately.  S.  FrVi^n  baa  mught  to  prov4>  that  lumliaen  nnrj  Inrti'viinii  nrr  not  fit  nil  muscular 
-tirrMfi.  tniT  rm>tw)il>-  in  mixtl  rnxfw  iliii- to  an  afffrtion  of  tho  joiiitB  o(  t!if  vrrtrHirw.  He  baiM« 
thi«  Wi(*r  upfin  Oiv.  rrsult.  of  i>Hitwtakina  invfiitiitnlionH.  Om:  who.  like  the  author  «f  thia  t*it- 
book.  h«A  oflon  himself  ruff^rixj  from  (icuto  muarular  rhRumntiam.  will  I»p  acanrcly  iiirlitiml  to 
adopt  tfaia  vierw,  for  ifap  sahjrrtivp  scnutioQ  of  pain  la  mfenvil  ilonliliKilly  to  tbe  mundes,  or  to  the 
BttaduneoU  aad  fueiiB  of  lb«  niuncles. 
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abilomiiml  liisordtTst  ([mrlicularly  in  wtmicn).  We  slioulj  tlicrefore  never 
omit  lo  makp  a  careful  physical  t^xaminfltion. 

Treatment. — A<-ule  mii8cular  rliemiiali^in  lias  this  in  (H>nininn  writli  aciitc 
artimiliir  rlii'iimiilisiii,  tlmi  il  is  usually  very  fiivtuvilily  afTcctii]  Uy  llu'  «ili- 
cylst<?s.  In  taws  of  genuine  ticuto  rlieiunnUc  iTiyntJitic,  tlu'ir  I'mploymenl  in 
the  inaiint-T  uiready  dpi?friWil  will  tiltcii  givi;  siirjirisinjj  n-Uef  in  lu  short  a 
lime  a«  twelvt;  or  twenty-four  liDnrs.  Wo  aUo  we  (;(M»d  nisuUsi  from  aulipyrin 
or  Bftlip>T)n,  etc.  I^ocal  treatment  of  the  affected  muscles  may  also  tie  folh^wed 
liy  ^rri'iit  twnl  s]H'ffIy  iitipmvenient.  Mastyif^e  is  jjarticuhirly  valualde.  U  in  m>t 
infr»'i|ui'iilly  111!'  i'iis(.'  1hiit  u  single  |iro[K'rIv  coikIik'!*'*!  miissiijiL'  niny  pause  a 
violeiil  iuinliafio  or  onial^in  to  improve  rapidly,  and  like  fnvorahlc  n-HuU*-  an* 
witnessed  when  there  is  traumatic  pain  in  the  muscles.  Motit  of  tlic  externol 
applications  which  are  so  froipicntly  prescril)wl  for  rheninatirtm — «uph  as 
Bpiriti^  of  caiijphor  or  chlorofortn  llniuieiit — aeeomplish  lesB  lhrouj(Ii  the  cu- 
tanc^uUK  irritalinii  they  prinliKr  lluiti  hy  the  niassag<'  iiifidt'ut  1o  their  oniploy- 
ment.  Next  in  value  comes  electricity.  Both  the  ciinslnnt  and  the  farmlic 
current  may  Iw  employed.  Often,  also,  the  lot-al  appHt-ution  of  wariulli  is  very 
iK'neticial ;  thu*,  hot  dry  cloths  or  hot  poultieeo  may  I*  applied.  Simple  ftliniu- 
lation  of  Ihe  skin  by  mustard  in  oftrn  palliative,  hut  lesi>  m  than  the  firtit-nien- 
tioned  rernetlies.  Often  great  relief  is  given  hy  bweatin^,  hy  means  of  a  hot 
wet  pack,  or  by  a  steam  Imth,  the  employment  of  which  is  so  common  that 
paticnlt^  nfti^n  use  it  tif  their  own  aei-ord. 

In  chonic  mu.-'eular  rheiiuiatism  the  benefit  of  the  salicylates  and  aulipyrin 
is  merely  temporary,  and  therefore  is  to  tie  sought,  if  at  all,  nnly  when  lliere 
is  an  acultt  oxaeerhation.  Massjige  and  eloctrieity  are  more  efTective,  and.  if 
persevered  in  for  sonic  lime,  will  often  aeeomftli»!h  ^cHid  results  even  in  ohsti- 
nale  eases.  Treatment  hy  sweatinjj  and  batliing  is  frei|ueiitly  prescrilieil  with 
advantage.  .Steam  hath^  arc  often  Ijenefieial.  but  their  use  n^ipiire-i  gi-eat 
caution  when  ttie  patient  is  enrpuU;nt  and  has  a  t<'nilen(y  to  cnn;;estlon  or 
Cfti^liac  failure,  llierc  is  also  value  in  mud  hathi^,  pine-ULH'dle  liaths.  saline 
baths,  and  in  (he  hathfi  f^iven  at  Teplitz,  Haden-lladen,  Wieshaden,  Warm- 
hrunii,  and  other  places. 

In  many  easi-s  of  ehronie  muaeular  rheumatism  constitutional  treatment 
is  of  great  inipi)r(ariw,  Particularly  when  the  pulient  U  overre<l.  and  iiUem- 
pcrate  in  the  u.sc  of  alcohol,  much  benefit  will  oftcu  he  ua;»nipll»hi'<l  liy  a 
proper  reflation  of  the  ingesta  and  the  prescription  of  a  sutlicient  auLOunt 
of  muscular  exercise.  Such  patients  ntay  also  he  helix-il  liy  a  eimtiously 
conducted  euld-water  treatiuent.  This  lessens  their  great  sennit  iveneas 
(a  ciihl, 

I  In  acute  cases  with  localized  pain  I  have  found  useful  a  thick  flaxseed 
poultice,  appHwl  as  hot  as  it  can  tic  hornc.  renewed  once  or  twice,  and  followed 
by  the  application  rif  a  thick  layer  nf  cotton.  ,\  ilry  eii]t  or  Iwo  is  als'i  often 
productive  of  great  relief.  In  chronic  eases,  plasters  and  Ihe  iodid  nf  potas- 
sium are  often  of  iK-nefit. 

Muscular  rheumiilixni  is  a  ronimnn  and  often  very  trnulilesoMie  alTeclion  in 
those  wlios).'  (x-cupatinu  calU  for  decided  muscular  exertion.  A  muscle  is 
fdranuvl.  pain  .•Celtics  in  and  is  apt  to  recur  iu  the  part ;  and.  while  ttie  general 
health  is  sulliejently  good,  the  man  if*  compelled  lo  remain  i<lle.  t^iuick  adver- 
tisements dvcti  m  much  npon  pain  in  the  l>nek  as  a  symptom  of  Briglit'a 
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diiWB)<o.  that  \re  are  rrii|iii>iit1.Y  i-nnsiilti>d  hy  Uiom}  who,  xuffernig  from  iiiukcii- 
Ihf  piiin  and  goreness,  think  tht-mt^'Ives  the  subjects  of  serious  disease  of  the 
kidneys.  ] 
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ACUTE    POLYilYOfimS 

TiiRoiffJii  the  nhsen-fttinns  of  E.  AVaffnt-r,  I'nvprTicht,  and  otherc,  we  hare 

lined  knowledge  of  u  dist^ase  wlikli  (.-nti^it-tii  p.-vpnlially  in  an  acute  in- 
llaiiiiimlion  of  incist,  or  even  uf  all,  the  niiixiloR  uf  tho  body.  The  diM^ase  ap- 
pwirs  chiefly  in  porsffns  in  early  or  nitddlc  life,  hut  it  luis  also  heeii  repeatedly 
ot>wrvi'«l  iti  the  elderly.  Th)?  lUwffti^r  may  {wj/jii  eiUirr  (piilir  siKhicftily  or 
jrnidually.  Stmietiriies  |m!yiny<»!*itis  is  a  eeiniel  of  sdijie  cIIkt  4|i&easc.  most 
often,  as  it  seems,  of  septic  infectiMns,  such  as  puerperal  fever  and  erysipelas. 
Thia  circnmatiince  xeems  to  indlcrntc  that  polymyositis  is  associated  with  sovore 
.const iUitional  iiiioxiL'atinn. 

Tlie  dihHiK*"  iiHiially  Ix-gins  with  deeided  eoiistittilionni  tlisturhance,  inehid- 
ing  languor,  heaiiat'lH-,  anorexia,  and  votnitltig.  Very  noon  the  cliftracterislic 
niiusciilar  pains  eoriiineni:e.  tliere  are  tlragxi"g  pains,  aiirl  often  (.rainps  in  the 
anus,  legs,  and  trunk,  and  those  sooner  or  later  <leci'lectly  impede  motion. 
If  we  examine  the  painful  places  we  find  a  marked  temiemosR  upon  pressure 
and  u|»on  jiassivo  iitotion.  Snoti  we  emi  prreeive  u  distinet  swelliJig  of  tlie 
parlR  involved.  This  depends  smnewliat  upon  the  inilaiiiriiatory  swelling  of 
ibe  nnistle,  and  still  more  upon  a  fmn  inflammatory  cedenia  of  the  corre- 
sponding skin,  w'hieli  usually  a|ipenrs  ver>'  early.  As  a  rule,  the  upper  ex- 
tremities are  most  severely  altaeked,  and  in  them,  too,  the  iiiflauiniatory  4F<Lei]ia 
ifi  most  niarkeil.  The  forearm  swells,  pnrticuhirly  in  the  region  of  the  helly 
of  the  muscles,  and  so  comes  to  have  a  cliaraeteristie  sjiindle  Bhtt|K.',  provided 
the  region  of  the  wrist  joint  is  not  involved.  The  face,  the  trunk,  ami  the 
lower  extremities  also  present  similar  though  leas  marked  swellings  of  the 
skin,  nr  of  the  different  soft  parts,  particularly  on  the  extensor  siirfares.  At 
the  same  time,  the  skin  is  apt  t<i  lie  distinctly  rcdilencd  with  intlanuniUiiiu,  so 
that  it  almost  suggests  erysipelas  ("  dernmtoniyoBitls").  Otlier  exanthema 
also  may  appear — viz.,  erythema,  urtiearia,  and  herpes.  If  the  disease  lastt 
some  lime  the  swelling  gradually  dlsiipi>cars,  and  there  may  Ih?  distinet 
atfiphy  uf  the  muj^deB.  The  [wtellar  reflex  is  usually  aholisbed  froui  tho  start. 
The  electric  excilahilily  of  the  muscles  rapidly  diitiinishes,  and  h  finally  de- 
ctroyed.  In  some  few  muscles  we  sometimes  observe  the  reaction  of  degen- 
eration, hut  a  careful  electrical  e\«minati(Ui  is  always  very  difficult  because  of 
the  great  j)ain  it  causes.  Tlie  sensihtlity  of  the  skin  in  cases  of  polymyositis 
{vide  infra)  remains  unimpaire<i. 

The  general  eonditiini  liecomes  very  much  n^^gruvated  if  Iho  muscles  of 
deglutition  and  respiration  are  attnckwl;  the  ingestion  of  food  is  i-endered 
more  and  more  tlilVteult.  and  there  is  H'verc  dyspnu'a.  Soon  lircHichitis  and 
lobular  pnciim'inia  dcvelo]>,  an<l  these  are  the  more  distressing  to  ilie  patient 
because  expectoration  grows  increasingly  diflieult  and  hrially  tjuitc  impossible. 
NntritioQ  is  often  interfered  with  hv  stomatitis.     Tonsillitis  has  been  re- 
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|»eait'illy  ohwrvi-*!.  IVi-s|iiriilion  is  tlcdilc^illy  incruaseii,  uud  llie  urine  may 
i:ont«in  a  kiiiuII  iiiinmiil  of  ttllmnit'ii.  S|ili-iiJc  liiinor  Una  Im-imi  repcjitedl.v  found 
ill  the  acute  t-asfe.  'Vhv  ^loliily  tetnporjiliuf  is  ofti-n  elwatL-ti,  Uil"  to  Ui'i"  F. 
(38.5'  to  39.0"  C.) ;  tlie  pulse  rate  may  rise  to  100  or  120  k*jits  \ter  [iiiniitc 

Willi  n'jKanl  to  tliu  ■c-tiniiiil  roiirs*;  of  llu?  ilisf-aw,  wv  hIuiuIiI  iimko  a  ilis- 
tint'tiuii  Itftwet'ii  (lit*  auulc  atiil  tin;  iiinn*  iOircnir  faws.  T\i<-  iiculc  iimv  eml 
iu  rpcovfrv  after  two  nr  Uireu  w-wks.  Uftt'ii,  Ii'iwl'Vlt,  after  a  Hlirirlcr  <ir  lonj^tT 
course  ol  from  lliroc  U'et^ks  to  tliroR  nKllllll^<,  a  fnlal  tcrniiiiation  o(-«-ur»,  |)rol»> 
ably  in  nioHt  infttaiifcs  tho  rcBult  of  rpspirutory  JiBlurhnniT*,  wjcoiulary  piieu- 
iiiiiiii^t,  anil  llty  like.    ClirtiTiic  caMi-s  iniij  ItiHl  n  yi'ur  nr  nmre. 

In  the  caws  ohtH-'rvcti  tliug  far  there  has  Ihth  f"iitnl  on  trxainiiintinn  a  tnn' 
acute  iullafiimalioii  ul'  Hic  inustk';*.  Not  only  do  the  inusrnlar  (ibcrs  slmw  ail 
foriuti  of  (lif;;('Ufraltiin  and  ilo^lniclion,  hut  aJKfj  in  the  inlLirxlilial  i-unui'ctive 
tissue  we  find  true  inMaiinnalnry  foi-j  (nrruiiiiihilioti  nf  nurlei  alKiut  the  ves- 
Hels.  etc.).  In  a  i-M(*i*  which  we  exarniiiccl  tlicse  chnnjfun  were  appari'iitly  to 
\w  Ummi  in  all  Iht;  iiiiiscles,  even  in  tlie  tmigin',  \Uv  »M'uhir  ninm-ics  «(r.  In 
genuine  polymyositis  the  peripheral  nerves  are  perfe<-Uy  iiorniai.  Yet  re- 
cently there  have  lM;en  repeale<l  nhservations  of  rases  in  which  A  genuine  poly- 
neuritis was  ilemonstraleil  alonj^  with  pi'niiino  jkiI yni yositic  lesions  (ra'uro- 
ttiifvxitis).  ThfHe  cases  indicate  a  ])ruluihly  chiw  a'tiol"i;ii-al  relatinn  lictvieen 
jHiIyiiiy'WiliH  aoi!  pitlyni-iiritis  {q.  v.).  Clinically,  llu'  ajipcarami!  «hf  ]>i»Iy* 
neuritis  as  a  eornplicatinn  nuiy  Ire  reci^nincit  liy  slight  disturbances  in  acnsa- 
liou,  and  hy  tenderness  alnnj^  the  nerve  trunks. 

We  have  already  noti^*!  ahove  that  the  inllaniniatory  changes  frequently 
extend  U>  the  otlitT  ^^nft  parts  and  the  skin   ijhTiii/iiiuiiiiitsitU). 

Diagnosis. — The  diagnosis  of  pnlytnywitis  is  not  tliiiicult,  ou  the  whole. 
The  pain  in  the  musc-lea,  their  welling,  the  inipairmeut  of  mntion,  tlie  in- 
fiamtnatory  chnnffes  iu  the  skin,  etc.,  present  a  characteristic  clinical  picture. 
It  is  important  to  exclude  a  poi^sihle  trichinosis,  in  this  re-iaril  we  must 
consider  tltt>  a'tiolo^y,  the  initial  gastroiiiteftlinal  sytit]it<inic<,  and  tlu>  unleina 
of  the  face.  |  It  is  not  yet  certain  whetlier  eosinopliilia  is  peculiar  tu  the  myo- 
sitis occasionetl  by  trichina;  or  cumuiun  tg  all  forms  uf  it.  J  That  tlien^  does 
not  seem  to  be  any  sharp  dividing  line  between  jiolyinyositis  and  polyneuritis 
lias  been  already  noted.  We  would  like  to  point  out,  also,  lliat  a  group  of 
symptoms  very  similar  To  polymyositis  is  sonietimea  ejccite<l  by  a  peculiar 
disease  first  descrilicd  i»y  Kusaniaul  and  Maier,  wliieh  is  as  yet  very  imper- 
fectly undertit(M)(].  It  attacks  the  small  arterites  and  is  ternie*!  "  [M^riarterilis 
no<l<>»i.''  If  the  sninller  arteries  of  the  muscles  arc  attacked  with  resultant 
intlaniniatiun  of  the  vascular  wall,  thrombosis,  and  similar  ciianges.  then  de- 
generation of  the  muscular  fibers  ensues,  with  eonfiequent  swelling,  pain,  and 
impainiicnt  of  function.  At  the  same  time  there  are  usually  severe  cfmstitu- 
tional  symptoms,  such  as  fever,  aineniia,  nppbritis.  and  seven'  nliihnniiiHl  pjiin. 

Treatment. — Tn  early  eases  of  acnie  pdlvmyositis  trial  should  Ije  made  of 
salicylic  acid  and  its  coin|H)unds,  aiilipyrin,  and  t>itnilur  remedies;  beyond 
this,  treatment  must  lie  purely  symptom  a  tic,  including  inunctions  of  cldoro- 
forni  oil,  the  admini^tratiol]  of  narcotics,  nnd  the  like.  Some  cases  may  be 
benlefited  by  galvanism. 
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ftjology. — Tlio  first  npcuratp  <1ciiicri|iti{>ii  Ami  the  now  univerRiil  name  of 
"nulmi'  "'  ( fnmi  pa^xity  tlif  hjiiiuil  foliiriui)  U  )o  fw-  HScrilM-il  to  tlio  Kjij^Iish- 
nian,  (tli^on,  mIiu  publislii'il  a  eotiipreliensivc  nionn^'rapli  upon  tliis  tliM^ase 
in  I0.5O.  It  WII8  hii  n])mioii  timt  it  (Irst  a|>])C'iirfi[  in  Kiiglnnd,  in  the  Ik-^ui- 
niujar  of  the  wnenloentli  it-ntiiry;  rtti<]  fnf  tins  rcaitoii  rii-k»;ta  ii*  titill  often 

fi-allwl  Iiy  IttTfiians  "  the  Kn^iltslt  iliBrnnfi."  At  prp»!cnt  rifkcts  is  a  vorv  wiiloty 
dii-tribuleil  <lif>i_iis«  in  iIk;  N'ortli  Tfiiipcroti'  /imu  (t'SiH-riiiUy  Xi)rtlicrn  ((er- 
man\%  Uppor  Italy,  etc.).  In  tlie  tro|mTttj  in  niountatnonti  regiunii,  nnd  iti  Ihc 
far  DortI)  it  does  not  ot-cur. 

Although  thf  clinical  and  anatomical  phenomena  of  rirketa  have  been 
oftifn  and  aii-ural«-ly  irivefiLL^Hlt!(l  t«iiiit'  Itlii^sdiiV  time,  it^  tnio  uiiiMt;  Ktill  re- 
mains entirfly  unknown.  It  is  L-erlnin  only  that  ilB  dovelojunent  is  pro- 
niottxl  Ijy  utl  urifavonibly  fvh^rnfll  circunistances  uffwting  the  nuiiriahnient 
and  health  of  the  child.  It  it*  therefore  more  fre'iuent  Hrtuinj;  the  poor  than 
the  wcjilihy,  in  damp,  cold  luwlands  1  ban  in  a  dry  climate,  in  the  <ianip,  musty, 
and  crowtled  quarters  of  lar^e  cities  tlian  in  tlie  conntry.  and  antong  arti- 
ficially fed,  and  Lheivfore  weakly  and  anunnie  eliildren,  than  among  Kiich  aa 
receive  tlie  iiiotlier^s  milk.  Neverthelesa,  tlie  esaential  cause  of  the  diHea»e 
is  not  to  be  sou^lit  anionff  these  various  influences,  for  rickets  iinduubtcdly 

'■does  occur,  akltouj;h  rarely,  in  children  wliose  circumstances  seem  in  every 
respert  most  favorable. 

(lU^rin,  Friedlehen,  K.  Voit,  Wagner,  Baginsky,  and  many  others  have 

^made  very  exhaustive  cxperimentai  rcucan-lies  with  rt^garcl  tu  the  development 
of  rickets.  It  has  Iwen  found  possible  to  produce  certain  chanfTcs  in  the 
lH<neri  of  ^rowiti;;  animalit  by  ^ivinf?  them  a^  little  lime  as  pus^iblc  in  their 
tiigeata,  or  by  adniiniflterlng  very  large  anvounts  of  la^^tio  acid,  with  the  pur- 
p(we  of  ditieolving  the  calcium  tsalt^t,  or  by  giving  ainall  <]iiantitLefi  of  phos- 
phorus. The  clianges  Lhuw  canned  have  Imx'ii,  with  itiDru  nr  less  corrw-lness, 
reganied  as  anabig'ius  to  those  of  rickels.  These  iiivetitigiitioiii'  ore  of  great 
interest  witli  regard  to  the  physiology  of  bony  structures  in  general,  but  in 
oor  opinion  they  throw  little  light  upon  the  clinical  qiipslinn  which  here  con- 
eeniH  us.  It  i«  indeed  natural  enough  to  suppose  that  rickets  in  childhood 
may  be  dnc  t"  an  iiixnfTicient  proportidii  nf  lime  in  the  fond  ;  or  to  a  tlyfective 
absorption  of  the  lime  salt*>,  on  account  of  intestinal  catarrh;  or  to  an  abnor- 
mally atmndant  production  of  lactic  acid,  or  even  of  carlwuic  acid,  which  may 
disoUe  the  lime  ftaltA  in  the  system ;  but  every  one  of  thec^e  theories  is  con- 
tradicteil  by  the  facta  of  experif-nce.  Via  know,  for  certain,  that  the  supply 
and  the  absorption  of  lime  i>fllts  are  ah^iduleSy  undisturlted  in  rachitic  chil- 
dren; only  the  iiljlixation  of  the  lime  salta  for  the  unrmal  upbuilding  of  bony 
tiasue  is  interfered  with. 

In  our  opinion,  everything  seems  to  indicate  that  some  special,  specific, 
fftinlngical  factor  is  requisite  for  the  deveIo|inient  of  rickets.  This  factor, 
however,  is  as  yet  entirely  unknown  to  us.    The  assumption  of  a  speeific  in- 
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leotioiui  cause  is  very  improbable.  We  coulU  better  suppose  that  tttere  hu 
heea  a  dcviution  from  ttie  imrnial  bony  growth  fr*jm  distiirbanfes  in  it«  c»>n- 
etittiiiciiiiil  n-},'iilntinti  liy  tlie  jinidufts  of  inli'rrml  t^ecrvtiuu.  It  liu«  often 
been  Bsjierlp*!  tliat  lierecHly  plays  an  iriipnrtatit  part  in  rickets.  At  all  eveiita, 
it  i«  nott'worlhy  tliat  quita  often  several  children  of  the  same  family  are  at- 
tacked by  the  disease. 

Ilicketi^  i«  moat  common  in  children  two  or  three  years  old.  According  to 
KftAAowitz,  the  ditwaM>  iiKunlly  Ih-gins  in  \\w  ftr^i  nicjntli»  of  life,  wliMt^  Ih» 
wverc  Bymptoms  do  nut  appear  till  the  secmd  year.  Those  congenita!  changes 
ill  the  liony  tdriu-tiirt-  wliirh  are  designalcil  as  "  fietal  rickets,'*  have  proltalily 
no  connection  with  Iruc  rickets.  Cases  of  wv-cailed  "  rachiiis  tarda."  where 
tlie  disease  is  said  tu  attack  children  of  from  eight  to  ten  years  and  over,  arc 
at  all  eventii  very  rare,  if,  indeed,  their  iti-c-nrrencn  cannot  Iw  altogether  deiiiLnl. 

Si'x  exc^reises  no  great  influence  upon  the  o«-ci]rrence  of  the  diitease, 

PathoIogy.^Rickcts  cnnsiHls  of  a  pwiiliar  distiirhani-p  of  llw  pro<i>BrteB  con- 
nected vvitli  llii'  growtli  of  tlie  hones.  As  a  result  of  an  irnTeaseil  nlii<or])lion 
of  the  already  furnu*'!  b(»uy  tissue,  and  espi-(!iolly  us  a  result  of  an  iusullieient 
or  an  ahiiost  wholly  <leticient  dep4>sition  of  lime  salts,  the  l^ones  l^ctoiue  or 
remain  abnormally  flexible  and  soft,  so  that  they  can  easily  be  crut  with  o 
knife. 

Upon  minute  examination,  we  Hud  tioili  the  |ierinti|onm  and  the  marroir 
much  reddened  and  congested.  If  we  try  to  detach  the  tluckenol  jwriosleum 
from  tlie  Iwne,  not  infrequently  a  few  bits  of  hone  adhere  to  the  membrane. 
The  most  striking  changes,  however,  are  exposed  upon  makin;;  a  longitudinal 
seellon  of  the  hone.  'I'liey  an-  liK-ated  at  the  bases  of  Ihe  epiphyses.  l»o«ause 
tiere  In  thr  jilai-c  wliere  (he  iii>r]U)il,  and  thcrrforo  tlie  abMunnal,  prnceHwiw  of 
osailleiiti<Hi  are  most  active.  Under  normal  circunistani'cs,  tlie  ejiiplivwal  car- 
tilage uf  the  bouea  iji  ehiblhood  is  separated  from  the  !uain  shaft  by  two 
narrow  layera:  first,  an  outer  one,  nearest  the  epiphyseal  cartilage,  of  a  bluish 
color,  and  1  or  2  ntni.  thick;  this  is  the  proliferative  layer,  or  liyper]>lastic 
mne,  when-  the  <'artihi)^4>  i-clls  bti-nnie  divided  and  »rnin)ji>  tlieuiseUes  in 
rows.  Secondly,  an  inner,  dull  yejlow  layer,  only  about  (1.5  mm.  thick,  known 
aa  the  ossific  layer,  or  zinie  of  cnlcifit-Htinii,  in  whii-h  the  real  prCH'ess  of  oewi- 
flcntion  takes  place— tiint  is.  blood  vessels  grow  into  it,  osteolilasts  develop, 
lime  is  deposited,  and  nieduilary  spaces  are  hollnwed  out.  In  healthy  bone 
theee  two  layers  are  parallel  to  each  other,  and  are  limited  by  perfectly  straight 
lines.  In  rachitic  bone,  on  the  other  band,  tbey  are  much  enlarged,  partic- 
ularly the  prolifiTHtivo  layer,  and  their  naturally  sharp  iHJundarics  are  ro 
placed  by  an  irregular  serrate)!  edge,  so  that  the  two  zones  encroach  niulnally 
upon  cacli  other.  Upon  microscopical  examination,  the  details  of  which  can- 
not be  given  here,  we  can  see  most  plainly  the  complete  confusion,  if  we  may 
be  pennitte<l  to  use  the  expression,  into  which  the  growth  of  the  bone  lias 
fallen.  The  proliferation  of  the  cartjinge  cells  has  increased  Ijeyond  all 
bounds,  and  tlio  scanty  matrix  of  the  carlihige  displays  a  librous  chanicler. 
In  the  iMiny  layer  are  seen  irn^ilnrly  scattered  foci,  wliieb  are  already  un- 
dergoing incomplete  calcification,  or  else  marrow  fornmliou,  breaking  down 
the  cartilage.  The  latter  is  due  tn  an  invasion  of  the  vessels,  which  alwa)'8 
undergo  an  active  new  growth:  they  permenle  the  carlihige  like  lacunar 
spaces,  and  ai-e  surrounded  by  a  so-called  or4tet]id  tissue. 
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T1m>  periofitcum  prcjicnts  analo;;<>ns  dmnffott.  The  innemiogt  osteohlastic 
layer  of  tlic  peristeum  h  tliickeniil ;  Iml  Ihe  newly  foniicil  Iiasup  liocg  not 
iM'Miiiie  i-oiii[i[i>it>ly  I'Mlfilii'-fl,  itut  i-iMiiiiiii!^  in  liir;;<*  pari  K<ifi  aixl  K[iiin';y.  Fi- 
nally, an  iruTpaseil  aliSMri»1ii)n  of  l>one  takes  plm-v  insiik-  llie  Imnes.  Tin.'  Iwny 
partitti>ns  disapjicar,  and  the  i^irtit-al  layer  of  lione  ufluri  biX'OiiiL-s  iinu-li  lliin- 
twr  than  normal. 

Tlieiie  vfthims  pnicesses  fiirniHli  a  ilirept  exjilanation  of  the  marrojsrnpic 
vluin);cii  prvsnnti^l  liy  nicliitii.-  Ihukw.  TIu*  ]ii->i]iri>riiiiv(>  j.iriii-i>rt!^  i-iULtii>s  nmrkoil 
Kwelling  iif  tlie  epiphysctt  of  the  long  Ikidm,  anil  lltiL-ltening  of  Hir  flut  Imuil-s 
i»f  the  skull.  'I'lii'  Hlummml  mirtiicss  nf  tlif  Imtit's  U  ihio  t<i  the  JiiiTi'iiwiI  ali- 
Biirptinn  uf  Ikhk',  l)M-ir  insullii-torit  ciilciliL-ation,  hikI  It  in  tiivn  eiuisi's  various 
|dcformitie9.  wliicji  an?,  for  ilie  most  part,  very  elmracteristir  {riJe  infra). 
rif  rc-i^rt-iTV  takw  placp,  the  whole  lx>ne  finally  U-t-omes  linn;  in  fat-t,  bocomea 
unusually  thick  aiui  heavy,  Init  often  remainx  permanently  defonnod. 

Tin-  ilpficiont  di?v«loi>nieTit  of  rarliitit-  Imtics  tnii  iiUii  he  n'e«»g'nizwl  upon 
chemical  examination.  White  norninl  Ihhic-h  in  a.  dry  state  (-'jnlniii  alwut 
Hixly-lhrec  lo  )?ixty-live  per  cent  of  lime,  rachitic  bones  have  only  about 
twenty  to  thirty  |>er  (*nt. 

Clinical  History. — HickeU  often  lie^ina  ttn  instiliouMy  that  it  can  hardly  be 
dflwti'd.  Aitention  is  not  ealled  In  llie  diwaso  until  the  deformity  of  the 
ImrM-ti  liecfimes  very  ohvioun,  "r  it  U  nolia'd  tliiil  the  child  dow  not  learn  lo 
walk  an  early  aa  nllier  cliildren,  or,  havinff  already  learned,  is  no  lonjjer  able 
to  do  fio.  At  latst  the  anxiety  of  the  parents  is  excited:  and,  on  seeking;  medi- 
cal advico,  they  llntl  IlK'tr  fcara  i>iily  loo  well  jirroiindcd. 

In  oilier  i'«sl*s  tlie  a|i(H»iini[ieo  of  IIir  cliH.rfteIeri>*tii'  c-liarij|'i's  in  llir  hwncH  Is 
preceded  by  certain  prodromuta,  wluch  connisl  partly  of  catarrhal  syinptonis 
of  Ibo  intestinal  canal  anti  tlic  or>can:i  of  re^piralum,  and  e^|KTiully  of  certain 
^neral  ftymploin.'!.  At  nijrht  ho  is  reMle«i(,  RcreaiuK,  linrea  the  Imck  of  his 
head  intir  the  pilloin',  and  evintvii  a  tendency  to  excf-ssivc  jientpinition,  »o  that 
the  pillow  Ih  often  wet  thnni^li  ntid  tliniii<;)i.  Ak  a  nisidl  dT  tlu^  roiititant 
rubbing  itf  the  head  on  the  pillow,  a  decideil  biddiiess  i»  often  peri-cpliljlc  on 
tlic  hack  of  the  head.  If  tiio  child  i»  laid  on  his  nidc,  he  at  ume  becomes 
quieter.  The  vasomotor  excitability  of  thiC  vessels  of  tfie  »kin  is  increaMnl. 
Slic;ht  mechanical  irritatinnrt  pmduce  rpd  strejika  ami  spots.  If,  lioforc  he  was 
allacrked  by  the  dixearH',  the  ehtlil  hud  iiln-aily  nindt^  the  tin^t  al.li>iiiplr<  to 
walk,  he  soon  dcsiets.  liachitlc  childi'cn  often  become  pale,  limp,  and 
iniwrable. 

The  dio^oitiA  of  rickelA  cannot  \tc  definitely  established  until  the  eliar- 
■cleri^tie  chan^ieti  in  the  hone^  have  <lf\i-li»]ied.  'I'lie**'  auniiirtlies  vary,  of 
eonrw,  in  their  wverily  and  extent  in  diffen-nt  cases.  We  apfvend  a  list  of  the 
iniKtt  intfH»rtanl : 

The  liead  is  often  noticeable  for  its  great  Ftize  and  somewlmt  square  tthape 
f** caput  <iuadratum  ").  due  to  Ihe  tliickeiiing  "f  the  parictiil  and  frontal 
emin«n<TS.  In  proportion  to  the  incrcas^'d  Rizc  of  the  liead,  the  face,  which 
has  failcil  to  gn)w.  apin-ar*  ofti'n  noticeably  small.  .\t  the  twv'iput  the  bones, 
(5>|)ecially  IhoKn  in  the  region  of  the  lamhdoid  sulnre  and  tlm  lessor  fimtaiielle, 
remain  crimpressihle  like  parchment  ( KIwisser's  craniotabes). 

The  f'liiitini'llis  remain  <i|«?ii  till  the  ftcc^md  or  thiril  year  nf  life,  and  their 
edges  aeem  ttoft  and  yielding.  There  is  often  a  pectdiar  change  in  the  sluipe 
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of  lite  Jaw«.  particularly  of  liio  lower  jaw.  This  i^  not  rminded^  but  aiigtilnr, 
being  sharply  lent  in  the  neighborhorti  nf  llie  canine  teeth;  so  that  tlie  in- 
cisors stanH  in  a  jJorftHtly  Ptrai^ht  lieif,  bcside-s  Ixjing  somewhat  inclined 
irnriinl.  FhOsfhiriaiin  wjis  ilir  firsf  In  lU'wiilM*  thin  roinlittun,  and  referred 
it  to  tlie  actitin  at  the  niylnliyoiJ  and  nmsscter  mitsclefe  upon  the  soli  bone. 
The  upiKT  jaw  often  iippt^ars  narrow,  while  Btitero-pusteriarly  lengthened,  and 
prominent  like  &  Leak.  Dentition  in  rat'bitit-  children  is  usually  tardy,  ir- 
regular, and  tecUouB.    Moreover,  the  teeth  are  soft  and  easily  worn  away. 

'J'lie  thorax  presents,  even  in  the  mildest  easps,  very  charaoteristio  and 
notieeabic  elmnges.  There  is  a  swelling  at  the  junction  of  tlic  f-artilagcs  with 
the  rihs,  which  can  lie  felt  and  seen  tbroii^h  llie  skin,  and  prodiices  wliat  is 
called  the  "  rosiir)'  of  ric-kets.''  In  severe  cat-es  the  lateral  piirtioris  of  Ihe 
thorax  are  often  drawn  inward,  particularly  at  the  parts  whieli  correspond 
with  the  insertion  of  the  diaphragm.  This  clmnge  is  due  nminly  to  the  aetion 
of  the  diaphragm  during  inspiration  upon  the  abnormally  soft  and  therefore 
yielding  ribs.  Tlic  changes  are  greatest  when  the  respiratory  efforts,  and 
particularly  abdominal  respiration,  tire  e\»ggiMfl1ed  becaufie  of  Lrom^liitis, 
pneumonia,  or  some  other  diseasG  of  the  air-passages.  In  such  cases  the  en- 
trance of  air  into  the  lungs  is  impeded,  so  that  it  is  possible  that  the  external 
atmosplieric  pressure  also  contrilmles  to  produce  the  deformity  of  tlie  t]iora.i. 
Deep  liollows  may  finally  be  ileveloi>ed  on  each  side  of  the  chest,  while  tiie 
stertiuHi  beojiiies  uiiusuiiHy  ^jroininent,  giving  the  wlmle  eliest  that  sba|H; 
which  has  been  termed  pigeon  breast,  or  pectus  cariudturn.  The  lowermost 
ribs,  however,  protrude  laterally,  and  project  beyond  the  retracted  upper  part 
of  the  thorax,  at  times  making  a  decided  furrow  (Harrison's  furrow).  When 
oneo  this  deformity  has  been  develi>]ie<l,  of  coiirgf  tt  in  turn  can^ri lutes  to 
render  respiration  difllcult. 

The  clavicles  are  sometimes  markedly  distorted,  and  may  even  be  par- 
tially fractured  {vide  infra).  The  spinal  column  ia  usually  unaffected  if  the 
child  remains  quiet  in  bed;  but  if  it  sits  up,  or  is  e-iirrie<l  about,  or  tries  to 
walk,  the  traction  and  pressure  thus  exerted  often  prodm-e  curvature  of  the 
spinal  column  (rachitic  scoliosis  and  kyphosis).  These  deformities  may  l»e- 
cnme  extreme.  Changes  in  the  bones  of  the  pelvis  are  of  no  sp<!cial  diniral 
imjKjrtauce  at  this  period  of  tlie  patient's  life;  but  in  woiuen  tlie  consequent 
shortening  of  Ihc  antero-p<isterior  diameter  of  the  pelvis  may,  an  ia  vrell 
known,  prove  a  great  obstacle  to  childbirth. 

The  exlremilies  rot  only  present  swelling  of  the  epiphyses,  but  are  liable 
to  curvature.  This  latter  change  is  most  marked  in  tlui  lower  ]ind>s,  inas- 
much as  ttiey  have  to  support  Ibe  weight  of  (he  body.  The  swelling  is  es- 
pecially well  develope<l  at  The  lower  ends  of  the  hones  of  ibe  forearm  and  of 
the  tibia  and  fibula.  The  curvaturt-  is  almost  invnrialily  greatest,  and  thorc- 
fore  most  easily  reoogni7*d,  in  the  tibia,  which  l)ecoraes  eonvex  outward,  giv- 
ing Ilie  rachitic  child  its  "bowlegs."  If  n  valgus  position  in  the  knee  ami 
nnkle  jdints  iiuikes  its  ap|)caraui'e,  sueb  a  c<)ndili<m  is  called  "  rncbilic  knock- 
knees." 

Similar  curvnliire  (if  the  feumr  is  k^ss  oftcri  seen,  although  il.  may  lie 
obvious  enough  in  severe  casew.  The  same  ia  true  of  the  humerus.  The 
defonnltv  of  the  h^wer  limbs  causes  that  waddling  gait  which  ran  l>e  so  often 
(teeu  un  the  streets  of  any  large  city.     Somelinuw  the  limlm  present  a  .sharp 
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bend,  the  result  nf  partial  fracture.  Tlit-<w  "green-stick  fraclures  of  riekots" 
are  invuriably  reforable  tn  PoniP  ulij;li(  Inniriiatisrn,  iiml  art*  uiusi  often  6cen 
in  the  low^r  lliin]  of  tlie  libia,  nllliougli  j^mietirui-^i  vifjltk'  in  llic  iilavielea, 
ribs,  and  bones  oft  ihe  forearm.  Thu  iurniction  usually  takuH  plaice  upon 
otui — ^generally  the  concavo — side,  so  that  it  is  often  compared  to  the  partial 
fracture  of  a  quill  or  lui  usier  md. 

The  racliilir  twnuw  fire  jii-ohrtlily  nnt  fi]M)ntaneiiusly  [Hilnful,  but  are  often 
bigltlv  so  on  pressure.  Tiii^  ie  fl  partiiil  explanation  of  the  loud  outcrliS  of 
racliilic  children  tiiat  utiunlly  follow  firm  pressure  on  the  thorax,  etc. 

.>'ynt/j/om*  in  Otln-r  P/irtu  of  Ihe  Hody. — .\piirt  from  tlio  chnnges  in  the 
bone^,  a  rachitic  child  may  feeeui  to  he  perfiKrtly  well.  Kven  tho  ;,'»nii?ral  nu- 
trition iiiny  In.'  imimpairwl.  As  a  rule,  iKinever,  rickets  is  assnt-iiiterl  with 
aiueinia  and  impaired  nulrition.  The  inuscUis,  in  piirlieuhir,  are  Biiiall  and 
Hsbby.  Tlie  child  wvms  pule,  thin,  and  feehk%  and  may  preacnt  swollen 
]ympb-gland»  and  other  *' HrofulnuH  *'  (lyniptonw.  St>nielinie!»  tliere  is  a 
terideney  to  i)n>fiiiie  pernpirnlioii.  esju'cinjly  fnini  tlie  wiilp.  Very  fre<iuently 
titere  is  chronic  inteittitiAl  crutiirrh,  ujid  HioinetJntes  thi-ru  i^i  elnoiiii-  1ir<mehitis 
or  liihulur  pneunumta.  The  aUiloiiiii'ii  la  usually  proiiiiiieiit,  Iht'  liver  and 
vpleen  are  frecpieully,  hul  not  invariahly,  onlarged.  The  reader  siiould  also 
hv  n.-niindi.Nl  that  ruchilit;  children  are  pHrlicularly  liuble  to  Hputini  of  the 
glottis  (laryngismus  stridulus),  tetany,  and  convuUlons,  due  perhajw  to  the 
lachitic  let<inn3  of  the  skull.  The  mental  development  of  rachitic  children 
U  not  impelled  through  thiK  ditiease. 

The  feecs  an<l  urine  have  been  repeatedly  aubjccted  to  careful  chemical 
inveslignlinn  in  Ihe  liripe  of  gaining  »i»me  iuforniatjnii  us  to  the  patlmgonesiB 
of  the  di.'^'a.**.  Tlte  resullw  have  Ikkih,  however,  in  many  re,-<pects,  cfinlraclic- 
tory;  the  nioftt  accurate  of  them  inveAligaliontt  iui\e  fiIkiwu  that  the  al»tori>- 
tion  and  excretion  of  the  ealelum  sails  ingested  with  the  food  are  not  very 
diffen-nl  in  liitilthy  and  in  rucliitic  childnMi. 

The  dlseaw  almost  iiivarialdy  ntus  a  ehronie  eniii'SL'.  U«ually  nnnths,  or 
even  several  years,  jwiss  iK-fore  the  prcwcss  endt^.  Its  teriniriati'>a  is  to  be  roL-og- 
nind  by  a  closure  of  tlie  fontanelles,  inrreaae  in  the  length  of  the  bonea,  and, 
al>ove  all,  by  the  fact  tliat  tlie  patient  heeomes  stronger  and  makes  attempts 
tn  walk.  fnfortunati-Iy,  many  residts  nf  \hv.  diwaw?  persist  through  life. 
The  legH  arc  erf»oked,  the  thnrax  deformed,  the  ppiiial  enlunni  cuned,  and 
the  iM'lvis  rwrroweil.  Kwn  in  the  most  favnrHhle  cases  persons  wlio  have  once 
had  rickets  aeually  remain  somewhat  aliorter  than  those  who  are  perfectly 
liealthy,  Pince  tlie  hmgihidinal  growth  of  the  houes,  espeeially  in  the  lower 
c\tnmiitleK,  is  dinitninluNJ.  In  ciTtaiii  caseit  then-  is  a  ct)ni))1etc  ceasation  of 
longifildinal  growth,  causing  the  so-railed  "  rai-ltltie  dwarling." 

Smie  authorities  deseril>e  an  "acute  rachitis,"'  in  wliieli  painful  swelling 
of  the  epiplivses  in  said  to  lie  develnpinl  in  the  course  of  a  few  weeks.  At  the 
i^nte  time  the  cldld  beconiea  emaciatoil,  and  it  may  n\»o  uunVr  from  diarrhea 
Or  nlef-rntive  stomatitis.  Recovery  Inkps  place  in  a  few  months.  ITow  far 
coses  of  thia  sort  are  relaterl  to  genuine  rii-kets  has  not  yet  l>een  doterniiiied. 

Progvosis.^ — Rickets  does  not  involve  diri>cl  danger  t«  life,  alUinugh  many 
rachitic  children  fall  victims  to  the  atlcrnlant  intestinal  catarrh,  or  to  such 
complications  as  catarrhal  pneumonia  or  tuHerculosis.  Tlie  prognosis  is, 
therefore,  not  unfavorable  wlieu  the  worldly  circuut^tances  of  the  child  permit 
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of  good  care  and  iinurishineiit.    The  remote  influences  of  the  thoracic,  apinal, 
and  pelvic  defoririities  can  ho  readily  inferred. 

Diagnosis. — Tlic  diagnosis  of  rickets  is  but  soltloin  difficult  if  the  charac- 
teristic changes  in  the  bones  exist.  In  case  cranial  changes  have  occurred,  we 
should  guard  agaiiiHt  confounding  rickets  with  hydrocephalus,  but  we  can 
usually  avoid  tliis  error.  The  rachitic  child  holds  its  head  erect,  and  is  free 
from  mental  or  otlier  functional  nervous  disturl)ances.  Infantile  my.voedenia, 
hereditary  syphilis  of  tlie  bones,  and  Barlow's  disease  may  also  give  rise  to 
errors  in  diagnosis. 

Treatment. — The  most  cxi>ericnccd  pediatrists  agree  tliat  the  first  aim  in 
treating  most  cases  of  rickets  is  to  improve  tlic  general  nutrition.  It  is  often 
possible  to  bring  about  recovery  simply  by  means  of  a  proper  but  not  too 
abundant  diet  (milk,  the  yolk  of  eggs,  fresli  vegetables,  and  perhaps  meat), 
good  air,  sunshine  (in  the  country),  and  bathe  (brine,  malt,  and  medicated 
baths).  Digestive  disturbances  should  be  corrected  by  such  remedies  as  hydro- 
chloric acid  or  tincture  of  rhul)arb;  and  iron  (ferratose,  etc.)  should  be  ad- 
ministered if  the  patient  be  anaemic. 

It  is  very  important  that  the  child  should  be  placed  upon  a  good  mat- 
tress, and  should  neither  attempt  to  walk  too  early,  nor  be  needlessly  taken 
up  and  carried  about.  Tlie  best  way  to  avoid  the  development  of  deformities 
in  tlie  bones  is  to  avoid  all  such  unfavorable  mechanical  influences. 

Attempts  have  also  been  made  to  ciieck  the  disease  by  specific  remedies. 
Upon  doubtful  theoretical  grounds,  lime  lias  been  very  frequently  prescrilwd, 
in  the  form  of  phosphate  of  calcium,  of  which  15  to  45  gr,  may  be  given  in 
powder  several  times  a  day;  or  in  the  form  of  limewator,  of  which  1  or  i 
teaspoonfuls  are  added  to  the  milk  which  the  child  drinks.  The  benefit 
of  these  remedies  is  seldom  very  oh%'ious.  Tlie  ingestion  of  large  amounts  of 
sodium  chlorid,  lately  highly  recommended,  has  likewise  failed  to  prove 
of  practical  value.  Kassowitz  has  given  a  fresh  impetus  to  the  employment 
of  phosphorus.  To  support  his  belief  he  brings  forward  numerous  clinical 
observations,  as  well  as  facts  ol)tained  from  exjicrinient.  We  may  either  dis- 
solve the  phosphorus  in  cod-liver  oil  (0.(H  tr>  li'O),  giving  1  or  2  tea- 
spoonfuls  of  this  solution  every  day,  or  we  may  write  for  the  following 
mixture,  which  is  more  elegant,  but  is  also  more  apt  to  s])oil : 

Jf   Phosphori    gr.  ^    (gin.  0.01 )  ; 

Solve  in  oloum  amygdalsL'  cxpressum aU'^^-   (!**-'*  t'-c)  J 

Miscc,  deindc  adde : 

Syrupi  sinii)licip.  )     _  -./-.«        ^ 

tJ  ,  '         .'  >  mi 3i        (5.0  c.c.) ; 

Pulv.  acacuc,         )  j         \  /  > 

Aqua>  destillata'   ?iijss.   (80.0  c.c). 

M.    Sig. :  Two  to  four  teaspoonfuls  a  day. 

We  can  state  from  our  own  experience  Uiiil  the  remedy  is  usually  very  well 
Iwrne,  and.  in  fact,  often  sliows  its  licnelicisil  aclioii  after  a  few  weeks,  the  fon- 
tanelles  growing  smaller  and  the  bones  becoming  liriii.  Yet  tliere  are  cases 
in  which  phosj)horu8  docs  not  seem  to  do  any  good.  But  next  In  dietetic  meas- 
ures, phosphorous  therapy  is  the  one  wliicli  at  the  present  time  is  to  be  most 
recommended. 
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Ti  mnv  }ie  nerei&ary  to  resnri  1«j  firtlinjiiHlif  or  surgical  trpatmcnl  in  order 
to  ciirnri  ilie  lieriirniitios  of  ilie  bojit^s.  For  details  as  to  tliow.  we  must  refer 
to  liurgiciil  Uieraluro. 
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JEtiology  and  Pathology. — O^teoninlncia  iloes  nM,  like  rarhitia.  consist  in 
a  (^t^lllrl«lu^■^•  nf  (l)'\i'lo|iiiu'nt.  Tlii-  ;'rawiiig  1miih>s  art-  imt  jin-vi-nlwl  from  omi* 
iyinp,  bill.  Iinving  alrf'Sily  uni](>i'>;ont>  tii>rrtiiil  ilcv<.-t«i|iiiiiMit  »iii]  aoijuired  mirtual 
hfiniini't*.  tlwy  HfliTwariU  lurtHrn-  HtU.  U  is  imiiiily  a  <liP(;aw  of  juliilts,  oe- 
ciirrin;;  hetu-wn  tliirty  and  fifty  yciirsi'  of  age.  Init  tMimetimes  earlier.  The 
female  $*•%  is  notieyalily  pretiiJ-powil  to  tlie  digeaf<e,  although  occasionally  it 
has  ln-eii  nlwcrred  in  men. 

Tlie  Inie  cause  of  osti^omalaoia  has  not  yet  been  nseertained.  It  is  a  re- 
Tnarkahle  fact  that  the  ditk>ase  h  nuit-h  iimrp  frequent  in  cerlain  regtont^  tlinn 
in  fillier*.  It  ic  Very  efiniinon  aloriK  the  lihine.  iind  in  Westphalia,  in  eastern 
Flanders,  and  northern  Ilaly.  Thi-i  siipjrt'stH  tUiit  tiiere  is  some  sjiwifii'  cause 
,fur  Iht;  disi/ase.  endcnjic  in  terliiin  loealitieH.  Anmnjr  esiitlng  eauscs,  child- 
V-aring  is  rertainly  the  most  imiiortfliit.  for  both  the  first  si;^  cjf  ogte<nnaIacia, 
and  also  fresh  exacerlmtiona  of  tlie  diwjiw,  usually  diite  from  a  pregnancy. 
There  U  no  donlit.  hnwevt-r.  that  (K-rasionally  a  ease  of  osteotnalaeia  uecurs  in 
a  K-oiiian  who  has  nt-ver  had  i-ltlMren.  In  *^ueh  iiit'tani-es  the  ap[H"ai'nii(i.!  of 
meriiilraation  wems  invariaMy  to  Imve  an  unfnvnrahle  jnthiente  upon  the  disi- 
ciiire.  In  hrief,  the  relations  of  osteoTualacia  to  llie  eexual  processes  are  so 
close  that  there  is  some  justification  for  the  supposition  that  osteomalacia  is 
direetly  dependent  fcir  its  development  upon  disturbunees  of  nietiiliolisin  in 
tlie  iivarii'S.  Mitreover,  ecrlain  Ihempeiil  if  evpi'rienci's  (riiln  infra)  enii  well 
Iw  rnenneiled  with  this  asf;iiin]>lion.  It  should  also  he  mentioned  that  un- 
faiiiraltle  hygienic  wirroundiiigs,  damp  houses,  ami  the  like.,  promote  the 
ilevelopnient  of  the  disease. 

The  anatomical  process  of  oftteonialacia  consists  of  a  disappearanee  of  the 
earthy  saltft  of  the  hone,  whieh  lu^'ins  interiorly  and  spwads  (iiitward,  and 
cati!«efi  a  correspnndiiijf  softeninj;  of  the  hony  structure.  The  marrow  is  at  first 
vstreinely  IniK-ru'irne,  and  exti"sivjisa(iu[yn  of  blood  are  not  iufreijiienlly  found 
here  and  there.  The  hony  tni(>slancc  surrounding  the  myeloid  spaces  and  the 
Haversian  canals  JH-eomi*  transrormed  into  a  soft  iibrous  tissue,  while  the 
irrejndurly  arranjjed  bone  corpuscles  either  are  destroyod  or  lose  thfir  ehar- 
aeteristic  sha)>e.  The  softeninjj  ]iroiH'nfl  gradually  cytemls  from  the  spongy 
RBl«tanre  nptwiird  to  the  cortex.  The  central  cavity  grows  hirger  and  larger, 
so  that  finally  the  eortical  suhstonce  is  es  (hiu  a?  paper,  and  liie  whole  hone 
flikp  an  "  inllated  and  dried  coil  of  intestine."  At  this  stage  the  original  hyper- 
Broia  of  the  marrow  lias  vanished.  T!ie  marrow  acquires  a  yellow  color,  and 
may  finally  be  entirely  transformed  into  a  yellow,  viscid  tlnid.  The  affected 
l)oni«  are  now  flexible  and  soft,  tliey  can  lie  easily  cut,  and  they  arc  of  lesa 

'  Uphn  mKinlstits  (luit  (cfiiuiiic  oeteouuLlBciA  may  ooour  ia  oluldrea;  Intt  bu  stat«ucut  tiaa  not 
yet  been  fully  cnrroboratcd. 
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p|K*iric  granty  tlian  nornml.  The  pcrinstoiim  is  nl«o  at  first  thicltened  and 
hviMTa-mH',  as  if  JiillaiiKtt.  WIk-il  it  i<*  roiiinvcd.  tliu  ftiirtm^  of  the  l«>ne  be- 
ni^jitli  il  i.s  fdiniil  li»  \»-  loit^h  aiul  uneven.  The  allL-U'lunt  alterutiuns  in  the 
shajM-  (if  llic  IxMics,  wliicli  irtiii  In-  sin-ii  (luriiii;  tift-.  will  \n-  nu-nrioiuftl  Ih'Imw. 

V[nm  c'iK'iiiical  I'Xiiiniiialinti  itf  the  honi'B  in  ostcHminlitria,  wc-  iialiinilly  tliiil 
a  marked  iliiniiiulioii  in  the  itrnporliun  of  liiiio  ealts.  It  is  aha  stated  that 
lactic  utid  lias  lnv-n  diwnvcrod  in  tlic  Imnen.  This  is  an  inlerpttlinj^  fiu-t.  ns  it 
may  Ik*  t)int  tJii'  acid  jiliiys  an  ijii[KtrUint  tlifinii-al  part  in  IIil'  jiruL't'ss  of 
(lwali'ifitnti<»n. 

CUiiical  History.— (Jst<-niiinliu-iii  In-fjint'  v«n'  prrndualiy  in  most  fft«e«.  Ui*ii- 
ally  the  lir»t  thing  iioticfd  is  an  ill-dcfintNl,  divp-scat^l  pain»  nioAt  often  felt 

ilk  llic  Kiirral  ri-^ion,  lli(^  iiH]U--  of  tlio  inH-k,  and 
the  lijiclv  urtd  thi^lis.  The  affected  jMirts  art'  also 
WJiisitive  iifUMi  ]ire.'«-ure. 

The  pain  is  pcrptiintent.  While  it  fttill  keeps 
on,  motion  iK-wimes  gradually  impaired.  The 
[Nilicrit  t*x|HTicii(-<w  iiiiire  and  more  diHlt'iilty  in 
walking,  jiarlly  Iki'iiuki'  of  the  pain  and  partly 
lii-ciiitse  (if  iiHiscnlur  weaknetw.  The  jjait  is  either 
nrnerlain  and  slow,  up  L-haratlerized  hy  short 
INilnful  stepis,  Ihii  lower  lindi  and  the  pelviji  lading 
jeriii'd  forward  as  if  in  one  ])ieec!.  Tliis  jteculiar 
giiit  in  whirli,  with  every  shurt.  hnlililiug  slep, 
the  liinly  niakf'S  a  slight  twisl  inward,  is  so  ehar- 
nclerislie  that  often  tlie  disease  may  Iw  imnie- 
diwUdy  n-fognized  hy  this  alone.  In  other  iii- 
stjitices  the  gait  is  more  waddling.  After  a 
sh'irler  or  longer  time  walking  hecoines  nhsn- 
hitely  im|KwniliIe,  and  the  jialient  is  iH-nnariently 
lu'drirlden.  K\en  ttien  wverc  piiin  persists  in 
nmsl  L-aHcs.  It  is  tii»t  precisely  spontinii'iiiis.  Imt 
is  produinl  hy  lite  mere  pri'?isnre  of  the  niattreas 
IT  lite  l)edelotlH-s,  ajid  similar  eansep. 

In  the  meanwhile,  thi'rn  IntK  ]imlNil)1y  heen  diii- 
lurtiiiii  (if  manv  ^^f  tin-  Imuh's.  siirru-icnt  to  oeea- 
siiin  il  (1i'i-iiU-d  alliTiitidi]  tn  the  iippeiininec  of  the 
■ikfleh'ri.  I'-iuaMy  the  first  timiige  lo  !>«■  noticed 
i-i  llie  defiirniily  of  the  spinal  iDlnnni  (see  Fig. 
U>t).  As  a  ntle.  there  i»  kyphosis,  less  often 
^"'ijie  other  dcfurifiitv.  and  tin?  linid  generally 
l-eciinies  more  and  nmre  hi'nt  fnrwufil  iipon  Ihe 
sti'nmni.  As  a  result,  the  patient  grows  de- 
cidedly 8hf)rlpr,  and  this  very  shnrtening  may  he 
an  impcirtunt  factor  in  diagnosis.  The  sick 
woman  is  apt  lo  remark  it.  iM^ause  she  has  to 
keep  fihortenini;  her  gown  in  front.  The  thorax, 
also,  is  npT  to  U'  imich  rlistorteil  in  severe  eases. 
It  is  c<inipres?K'd  lati-rally.  while  the  slennnn  heconies  very  prinnineiit,  and 
is  sharply   l>ent.     Tlie  cliange  in    the   slia^ie  nf  the  pelvis   in   osteomalacia 
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iR  lesg  obvimis  externally,  bnl  it  ejin  be  dolwk-il  on  inlomat  exarnination. 
Jt  is,  of  counii*,  of  j^reat  iniportrtnn.'  rnnii  an  olwtctritul  pdlnl  of  view. 
The  iielvis,  like  the  chivf-r  if  mniiirceMH)  lalernlly,  while  the  Kvinpliysis  is 
made  ti>  projii-t  rnrwunl  liki-  a  innik.  T\\v  sjunim  aiiil  itt;  ])i'(iiiiuntory 
an.^  aUo  |iusl>eii  fnrwtinl,  uiitl  tlit!  su]ifrioi-  slmil  thus  jtcijuiix's  sDinewlial 
uf  a  Ik'art  elmpe.  This  cliaugr  in  tin-  ih'Ivls  is  iipt  Oi  upjiear  very  enrly. 
It  i*  prohalily  the  fliicf  iiiuR-  vf  Ihi!  [KX*«liar  gait  [rule  sitpi-a).  In  one 
C88P  nf  iifitiHimiilaL'ta  1  fiiuncj  that  iiifnu-linri  ni  the  Mcrtim  liad  given  ritte 
1m  tlie  t'lianR-lerititii:  t<)'mptuiii-eu)iiplex  of  coiupresfitin  uf  the  tauda  ei|iiiua 
{ritlr  iwgi-  2itS). 

The  exlremitiw  are  less  often  <liBtnrte<l.  particularly  if  the  pnticnt  boenmes 
bedridden  at  on  early  iieriiHi.  Mttoifuld  t-lmnjres  are.  however,  possible.  ISinne- 
tinies  there  is  also  fracture.  In  a  few  iTixtrt'iI  capes  the  softness  of  the  bones 
of  the  extreinitii*!*  wa.-i  ^o  exireiiie  that  one  conid  bend  the  liinb)?  at  will,  like 
was,  and  give  (hem  the  most  extranrdinary  position!*.  In  ease(*  co  far  ad- 
Tfuiecd  aa  lliet<e,  the  pain  in  the  l>one?i  secins  finally  to  eease.  The  bones  of 
ihc  head  and  face  **UIom  nuderjjo  noliceflhie  cluinp.'.  but  we  often  find  that 
the  teeth  arc  carious  nr  lost.  In  the  intiscliirt.  m^vcriil  ohson'ei-s  have  noticed 
ireniblin^  and  tibrillary  contnu-lioni-,  uIm)  pnrcsiin  ami  complfte  paralysi»  It 
is  alM)  «aid  ihat  sonietinies  oven  a  slij^ht  irritation  nf  the  skin  sulhccs  to 
excite  painful  enntraetiims  of  the  uiulerlying  mnscles.  Thctw  phunoinena  have 
notyel  iH-vn  tliorrmghly  invL'sli;;ale<]. 

The  jrcneral  wiidltion  of  the  patient  is  often  luiinipainNl  for  a  long  while, 
except  for  the  pain  and  the  inipairmenl  nf  motioTi.  The  internal  orjian^  per- 
form their  fiuictions  in  a  nornui!  manner,  ntid  the  appetili;  it*  good.  Ffver 
i»  ohserveil  onlv  when  the  disea^'e  is  niiderjruinj;  hoine  temporary  t'\Hcerha- 
tion.  With  regard  to  changes  in  the  urine,  there  have  lieen  a  good  many 
statenicniH  made,  but  their  significance  is  extremely  dnnbtful.  Jl  is  said 
that  the  amount  of  phosjihorie  acid  excreted  is  diiniuishcHl.  Witli  regard  to 
the  amount  of  lime,  no  dctinile  filatcment  can  bo  made,  bnrtic  acid  has  been 
repeate<]ly  detecteil  in  the  urine,  as  has  alr^o  alhumt'ii.  Cnncretinnr-  of  liniQ 
have  l)«*n  found  in  the  bladder  wnd  Hie  kidiievs. 

The  ditt!a«o  niris  a  chronic  coiirw,  occupying  selrlnm  leiw  than  two  or 
three  ycara,  and  somelimes  even  five  to  ten  or  even  longer.  Apparent  im- 
proremcDt  is  Jml  infre()uunlly  nliserved,  hut  this  i-  followed  by  fresh  exacer- 
Iffltion^,  eBpe<'ially  after  confinement.  The  most  frequent  termination  is  in 
death.  This  results  either  from  gejiernl  dcbilitv.  or,  more  often  still,  from 
thft  dyspnoea  caiix-il  by  tlie  ccini[iression  t»f  the  tungs,  nr  by  sonic  such  lliseaso 
Bs  lobular  pneumonia.  In  milder  cases,  however,  particularly  if  they  receive 
pronijJt  and  suitable  attention,  lliere  may  Ik;  coirtplete  recovery;  or  in  severe 
cases,  even  if  deformity  has  occurred,  there  may  be,  at  any  rate,  a  permanent 
.cassation  of  the  disease. 

Biagnofii. — In  well-developed  cases  it  is  nut  dilTieult  to  recognize  the  dis- 
ease, but  at  first  a  correct  diagnosis  is  often  impoiwible,  unless  the  endemic 
fn-ipicney  of  os1eoirialn<'ia  suggests  il.  In  Ibe  onset  of  the  disi-asc  we  may 
ottfii  be  h?il  lo  the  false  Iwlief  that  there  is  iix-ipient  disi^ase  of  (he  cord  or 
Ibe  vertebra*.  We  oursi^lves.  r^  well  ii.-«  otlnT  ob-i-rvers,  have  rejH-atedly  ^een 
casiT*  in  whicli  women  as  a  sequel  to  pregiinncy.  or  even  apfwirently  spon- 
taneously, have  develojMil  parenls  in  the  lower  extremities,  particularly  in  tho 
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psoas  and  iliacus  muscles,  associated  with  pain  and  exaggerated  tendon  reflex, 
and  in  which  diagnosis  at  first  was  very  diflicult.  Not  very  infrequently  the 
complaint  of  the  patient  at  the  start  was  regarded  as  hysterical.  Later,  the 
peculiar  hobbling  and  waddling  gait  ("like  a  duck")  would  suggest  the  jws- 
sibility  of  osteomalacia,  and  this  diagnosis  would  be  established  by  the  results 
of  a  careful  examination  of  the  pelvis. 

A  rather  important  fact,  which  we  have  substantiated  in  the  last  few  years, 
is  that  there  are  also  lighter  forms  of  osteomalacia  which  manifest  them- 
selves only  through  pains  in  tlie  hips  and  sacrum,  and  minor  disturbances  in 
locomotion,  without  leading  to  more  serious  dcfornritics.  We  believe  that 
many  of  the  apparently  inexplicable  pains  felt  by  women  in  the  sacrum,  etc., 
are  referable  to  changes  duo  to  osteomalacia.  At  any  rate,  this  possibility 
should  be  kept  in  mind,  and  the  diagnosis  settled  by  careful  examination  of 
the  bony  pelvis.  X-ray  examinations  of  the  bones  will  probaVdy  prove  par- 
ticularly valuable  in  the  diagno.-;is  of  osteomalacia,  although  up  to  the  pretK^nt 
they  are  not  ])Ientiful  enough  to  be  important.  Under  some  circumstances, 
the  diagnosis  may  be  confirmed  by  the  therapeutic  results  of  phosphorous  thcr- 

Diagnostic  difficulty  is  often  met  with  in  those  cases  in  which  paralytic 
conditions  arise  before  the  appearance  of  ilettionstral)le  bony  changes  due  to 
osteomalacia.  Such  paralyse.^  can  prol)ably  be  ascrilK'd  to  an  early  involve- 
ment of  the  muscles  in  the  pathological  jiroccss.  The  possil)i!ity  of  incipient 
ostennialaeia  should,  in  such  cases,  too,  be  most  particularly  borne  in  mind. 

Treatment. — As  has  been  already  implied,  therapeutic  efforts  have  thus 
far  proved  in  severe  eases  almost  unavailing  in  this  disease. 

In  incipient  and  light  forms  of  osteomalacia,  however,  and  sometimes 
even  in  the  more  severe  eases,  phos|)Iiorus  is,  in  our  opinion,  uniloubtedly  a 
specific  remedy.  In  a  wliole  seri<'S  ol"  light  and  nu'dium  cases  of  this  disease 
we  have  had  very  satisfactory  results  from  the  long-continued  employment 
of  pliosj)liorus  in  an  oily  solution  ((I. (II  part-s  of  pbospliorus  in  100  of  cod- 
liver  or  olive  oil),  or,  instead  of  the  oily  solution,  the  phosphorus  may  Imj 
administered  in  kerafin-eimted  capsules.  Tlie  use  of  pliospborus  should  \ie 
Bupi)leniented  by  hygienic  and  dietetic  remedies,  salt  baths,  CO;  baths,  coun- 
try air,  and  wholjsomc  nourishment,  etc. 
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CHAPTER    I 

OENKRAL  PKKl.IMINARV    RKMARKS  ON  THK    PATHOLOCY   OK  mSKASES 

OF  THE  BLOOD.     {Vf.  Plate  V.) 

I  In  few  iliri^iuns  of  pHlh()U>(;y  have  our  points  of  view  and  bnowlodge  l>wn 
gn  hrniiiicut'd  and  (lce[>fne<l  within  the  pat<t  (Icrade  an  in  tlu'  t*lii(iv  of  the 
diiicmses  of  the  hl<Knl  aii>l  of  the  hi,'mo|M»ti'lir  orj^ans.  FurlhtiriiKirc,  tlii^  (uitho- 
lof;U'ul  oxainiiintioii.'*  have  als«  acted  iiruisnnlly  stiniiilatiiigly  atnl  fruitfully 
on  thf  rvsi'urfh  into  norriml  comlilions.  fspwiHlly  Oie  uimloiiiifa!  anJ  liislo- 
grnelic,  to  iiii  cxti'iit  e<|UJiK'<I  rmly  in  the  Held  of  neurology.  Thrtnij^h  this 
Iht'D!  has  (Ieveli)|Mxl  such  a  rh'K'  ri'latioiifihiji  tictwot'it  the  iiomia]  and  patho- 
lojTical  tindinpii  that,  for  a  Mtpr  underlet  and  in;:  of  the  latter,  a  whorl  rt-vii-w 
of  tJie  general  niorphnhiijjy  of  Ihi.'  hUmd  Is  nbfolulely  necessary.  To  be  sure, 
thir.  field  is  an  luiHsunlly  ilillii-ult  niic,  and  there  still  exist  wide  dilTerences 
of  opinion  concerning  many  i-uilatetl  tjiieslioiis.  even  lunong  (he  niocit  eoni- 
pctenl  investigators,  ''J'he  f-dUiwing  risume  tan,  therefore,  take  into  consid- 
eration only  tho  roost  irnptmarit  and  nhno»<t  iiniversally  ac-ropted  details: ' 
The  i«tdrting  point  of  all  tlu^  innver  invest igationc  in  th<*  domain  of  hlund 

pdit-ea^-s  is  the  di«e<»very  of  lenkfi'inia  hy  Vireliow  in  lH4.'i.  Vircluiw  and  Max 
6i-hutt/c>  «Imi  fir!»t  taught  iif(  to  rec-ogiii/,e  the  dllferences  between  the  ncpa- 
rak*  forniH  of  the  while  blood  cellij.  Tlio  greatest  stimulus  for  furt!ier  prog- 
reiw  was  the  discovery  of  Xenniann,  in  Konigsberg,  of  the  hemopoietic  func- 
tion of  Ihc  [jone  marrow  in  IH70.     Herewith,  this  liitherto  liglitlv  reganU'd 

lOrgan  i^uddenly  IxHranie  t)ii-  center  of  all  fiirtliiT  invesiigHtlnn.  An  iinnsually 
grmt  odvauce  was  then  registered  hy  the  fundamental  an<l  crealivi'  work  of 
Paul  Eiirlieh  upon  which,  even  now,  the  entire  structure  of  the  pathological 
morphology  of  the  hUmd  for  iho  most  part  tvsts. 

A*  is  well  known,  wo  distinguish  among  the  formed  elementii  of  the 
bliwid,  the  red  blood  eoqiuscles  (er>'thnK,'ytes),  the  white  hlood  corpiiRclee 
(k'U«(H  ytes),  and  the  l«lo(id  plaijues. 

I.  Eed  Blood  Corpiucles. — The  reil  hltnid  eorpiiselew  (erythrtieyte»,  normo- 
cytes, Plate  V,  Fig.  1-4,  a),  in  tlie  embryonic  devclopmeDt,  spring  from  the 

'  As  on  inliDduoliun  %a\o  a  nrnrr  arrMmti-  Miidy  of  thn  diiic'iurs  of  thf  blood,  I  recanitn«^nd, 
ftlMVc  »ll,  tbe  FxcnIIcut  IxHik  of  Ottu  Nuencli.  "  blutkniokeii&B  uod  HIiitdiaKRfwIik,"  \/n\two. 
IWrT;  bIm).  T'lrk'n  " V<fH«-«UHK<-ii  ul>Lr  KliniMh'.-  Hamatolnnip,"  Virnuii,  IIKH;  E.  Orawits, 
"Klrniwlir  Pnthologie  (!<•«  Bluus,"  I^dpslc,  IflOfi;  Ktirlic'h,  Lusurua  u.  Nafgdl,  "Die  Anamie," 

Vi«ui»,  \vm. 
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(f'll«  of  the  primitive  vawulnr  mu'lciiy,  wlidsc-  |H'ri[»l)enil  celU  develop  into 
endctlK-lium,  ami  whi>!'e  central  r<.-tls  liecomc  (lie  so-callwl  ervtliroblasti*.  and 
later  the  crythnwyte*.  Tlie  ffinniilimi  of  the  red  IiIckkI  eclU  fjir  ppeetfles  tItAt 
(if  tlie  l('iie<K'_v(*'s.  ^^^is  iJi  a  ini>f;t  itiip<irlant  fjiet,  «>i  it  render!*,  a  priori.  Iii^jhly 
iiitpmlijililf  (111*  ileve-loptneiil  nf  crvllinwyt""'^  fmiii  IciKiicytfs.  wJiicIi  wiij*  fnr- 
iiicrly  Hs.'iuttKfl,  iirnl  wliicli  ]■*  vvt'ii  iidw  ikp)  i-ritiri-ly  di.-<riMiite<l.  Willi  tin* 
pn);rit's^'*i*'e  lievi'lopnu'iit  nf  the  emliryo.  the  blond  fnniiiitioii  l<K'alizef<  jt^t'lf 
more  and  more  in  a  few  deiinite  orpine.  It  h.  in  the  first  place,  particularly 
iimrktHl  in  the  Iivr-r.  llien  in  (lie  splcnn.  imil  aflr-r  llii-  lliinl  nimtlli  nf  i-nd»ry- 
onie  life  il  Iw'^'inf^  in  tin-  Imiie  iiifirroiv.  In  [vt^l-eiiilin'onic  lift?  tlli'  hltnid  for- 
nialion  in  the  liver  nnd  .-pleen  censes  entirely.  Tlii^  futiflion  is  dii-eliurmHl 
cxcluf^ivoly  liy  the  Imrie  marrow.  Ixith  the  lon^  hone:^  and  llic  yhort,  flat  Iwnes 
lM?in^  aelivG  in  ehildrrn.  In  lati^r  life  geiierfllly  the  latter  only  (siernum, 
ribs,  vertchfid  lK)dios,  liaj*e  of  slcull)  still  pn(isot»a  **  red  *'  l)Iood«formlng  mar- 
row. All  ihe  iirdinarv,  imnniielfHtcd  ervllirot-ylew  nf  (lie  rircnlatinf;  bloiid 
have  their  origin  in  the  nneleated  red  lilond  corpuscles,  whieh  iire  luinnally 
always  found  in  the  heme  marrow,  hut  not  in  the  hlooti  into  which  only  Ihc 
compielt'd  elements  enter.  The  nur-lealcd  erythrocytcB  an*  lhon*fore  termed 
nonnolila.'it.'*  (Plato  \%  Kiff.  S.  (j:  3,  6;  \.  b).  Tliey  liave  even  in  Ilii.H  slaj^ 
ft  di.<>liikc(  h(*tjio;;li)hiri  coiili'iil,  and  nsiiallv  a  mnndcd  luii'lcii!'  with  niarked 
etaining  properties.  We  distinguish  the  megaloldai-ts  from  the  normoblasts 
(Kig.  2.  i).  'VUvy  are  decideiUy  lurj^er  than  the  nnrmolilMsts,  am!  have  a 
much  paler  protoplasni.  poor  in  lierno^lobin.  with  a  lar^e  nucleus,  with  far 
Weaker  .-staining  properties.  Tnder  norninl  condition*  (he  megalobia-its  apix-ar 
only  isolated  in  the  hone  marrow.  They  are  Inoke*!  xipnn  fls  an  ohh^r  form 
of  cell  formation,  from  tlie  onlologtc  (and  plivlogonetie)  standpoint.  Tlio 
appejirancp  of  nnmerouH  megaloblafts  in  certain  di^anes  of  the  lilood  is  there- 
foi-e  inter])rrted  by  Ehrlich  as  a  sort  of  reversion  to  embryonic  conditions. 
The  transition  of  the  nucleated  normobhuiEs  into  nonnuclcnted  erythrocytes 
takcy  place  in  all  probability  hy  iio-ealled  karyolnsis? — i.e.,  through  chem- 
ical intraccHular  solution  of  Iho  nnelcflr  substance.  The  expulsion  of  the 
nucleus,  asssmitHl  by  mJiny  authors,  appears  to  occur  only  as  u  pathologic 
pron^ss  dependent  upon  eertain  pljysieni  chancres. 

Till'  nnmlwr  of  red  corpuscles  amounts  to  ahnut  ri.OOO.OOd  jht  cmm.  in  the 
ftdult  male,  and  -1,5(1 0.0 1)0  in  the  female,  under  normal  condition.-!.  The 
hemoplobin  content  of  the  b|on<I  in  disease  does  not  by  any  means  always  cor- 
respond to  the  nnmlier  of  erytliroeytcs.  t^o  that  obviously  fpiite  large  varialionif 
of  ibe  hcuio;;loIdn  eonlenl.  of  Hie  crythrocyles  occur.  The  bi-inogloUin  con- 
tent of  the  lilixid  ih  jjenerallv  di'teruiined  Ity  the  ca I itri metric  nielhnd  (hemo- 
globinomcler  of  Salili-flnwrrs.  heniometcr  of  Halili),  and  the  nnrnial  hemo- 
globin content  i;-  fixed  at  one  hundred  per  cent.  The  hemoglobin  content, 
for  example,  of  fifty  per  cent  sipnifie^i  therefore  &  diminution  of  the  hemo- 
globin (o  one  half.  Ry  comparison  of  the  erythrocx'te  count  with  tlu*  hemo- 
globin content,  one  can  rnriii  an  oiiiiii<iii  of  the  heiiiuglohin  content  of  the 
individual  red  bUnMl  enr|»urtrles  ttlie  sn-eallt^il  e<dor  index).  For  example,  if 
the  hentogldbiri  i-oii(eiit  of  llu'  biniul  n<aeh<-s  (Iflv  [ter  cent,  while  the  niim- 
Ikt  nf  rtil  bliHKl  eftrpUHcles  is  only  slightly  dniiinisheil.  let  us  say.  1o  (.(UMi.OdO. 
this  signitic*  a  inarke<l  reduction  in  the  iKinogloljin  content  of  tiio  n-d  blood 
corpuscles;  while,  vice  versa,  a  liemoglobin  content  of  fifty  |>er  cent,  with  a 
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iliminution  of  the  reel  hitiad  rdrpuwU-s  [it  l,.'iO0,0O0,  imlii'atfls  nn  inorcaaed 
i.viii»glubin  fonli'Ut  of  the  individual  ervtlin»o_vtcw. 

Besides  the  ittirnl)cr  and  Hir  ln'iiioplobin  content  o[  Uie  n-d  blood  corpus- 
t'lis,  one  must  id>n  inko  into  v'"ifid«Tatic)n  <:lmnj;;o.-i  in  tlipir  size  und  form.  In 
the  normal  IiIo<hI.  all  crvlhrm-vlrs  nrf  iirrtftioally  of  tlic  samo  Rize,  llicir 
■  diameU^r  being  about  1.5  n,  with  normal  variations  between  6  and  i)fL.  hi 
f1i<araKVi)  of  the  blfwd  niu-  nfton  notiws  at  once  a  marked  irrr)»ulHriry  in  ibe 
9170  of  the  red  bloml  ('«ir)>titu'le»  (Hni8(H.'yto8itii).  One  finds  bet^ides  thi'  mirnial 
sixed  nitrmocytcs,  abnormally  small  tni<riJtvtes  (2,  d)  anil  idtnornially  large 
nii'galoi-yles  {'2,  r).  The  mtcniiytej^  are  iirulmbly  pnorly  nouri.-'lieti,  itnder- 
deTcIoped  oelU;  in  part,  apparently,  alPo  fio^icntatlon  prtxliit-ts.  Tlic  mofralo- 
cytv»  art;  due  |Mirtly  to  (luellin^r,  and  aru  tlu'n  )mler  than  l!ie  iionntd  erytlini- 
cytre;  or  they  are  really  hypertniphie  red  Mrwid  corpuscles,  with  an  infreased 
amount  of  lienioglohin.  They  then  (torre^pond  to  the  noriniU  eiiil)ryonic 
mpgalocyfw,  and.  to  a  rcrtain  extent,  are  a>rain  a  reversion  to  the  embrjonic 
eondition.  On  the  other  band,  we  Ijelieve,  their  formatiim  mifjht  be  regarded 
as  a  cninpensntorv  proci'sM,  analnt^nus  to  tho  o(NnM'n'n<i*  of  livfM-rlrophie  mus- 
cle fibers  in  many  forms  of  jnojjrc^-iive  iniisfohtr  atmiiliy.  If  the  n-il  hhrful 
c<)rpns<'le«  show  irri'^ular  foniis.  |.H'ar-stiJipi'<|.  Bnvil-«hn]ied,  etc.  (2,  h),  instead 
of  their  normal  rounded  shapes,  we  speak  of  poikilncytosis.  This  depends 
upon  some  abnonnal  lack  of  resistance  of  the  red  blood  corpust-les  t<m'ar(l 
pjivsiesl  HOil  niei-hitnicjd  iiifliienccFi.  A  prirliori  of  tb(!  pnikiloi'ytt«  arc  al«o, 
perhaps.  pHMluets  of  wi';«meiit(ilion   (-chiy/K-yte^t). 

Fiiitdly.  we  have  tn  nH-iiliun  cerinin  vuriiilionH  rrniii  tlie  normiil  staining 
propC'rli«*s  which  arc  clearly  refernblc  to  chanjied  chr-niieal  condilinns.  Nor- 
mal reil  IjIimhI  eorpnscb'S  stain  with  aeid  dyes  (fvisin).  but  not  at  all  with 
Wsie  ones  (methylene  hliif).  In  patlmlopi^al  conditions  the  hEood  corpiisclea 
sonii-tiiiH's  also  stain  with  Imsie  dyes,  thus  assuinin;;,  fin  staining  with  eosin 
nifihylene  hine,  a  failed  violet  s)iad(i  (sn-ealletl  jiolychnmiasia  or  polychro- 
matophitic  <lej;enenilioti,  V\g.  2.  /).  This  belmvior  is  due  partly  to  certain 
di-jp^nerative  ehan^^es  in  the  red  corpuscle,  bill  in  part  is  prolmbly  ali?t)  to  he 
vti-H'ctl  as  the  apitearance  of  yoiinj?  and  fnihrvonie  ccll-i,  since-  polychromatic 
(.i>)ls  are  always  found  in  the  hone  niurrow  anil  itt  eiuhryontt!  blond.  Tbeir 
ocrurrence  in  the  blood  would,  aecoitlin>;ly.  at  least  in  part,  be  analogous  to 
the  Hp|M'aranci'  of  imclealcfl  n**!  bhwit!  coquisclcs.  I^stlv,  we  mention  the 
80H?iilted  basophilic  ^Tanulatinu  of  the  reil  blo-Kl  eorpiisjdt's — i.e.,  the  appear- 
aoc«»  in  the  rwl  blnod  cells  of  (Ine  granules  wJiii-h  slain  dtM^-pIv  with  basic  dyes. 
A  spoeial  dia^ostic  si^ifieanec  has  lieen  as^-ribeil  to  this  pltenomennn  from 
thi'  fact  that  it  is  almost  invariably  observed  in  chronic  lend  poisoning, 
ahbougli  aWi  stH'o  in  various  anamiic  states.  es|H'cially  iii  pcroicious  jiiuvmia. 
Tlie  origin  of  (lie  gTanule-i  has  nr>l  been  fully  explained.  I'mlmhly  wc  have 
not  a  toxic  defeneration  of  mature  <'rythroeytes.  but.  the  product  of  an  abnor- 
mal embryonic  reaction  of  the  Iwne  marrow,  corrcspon<Iinff  to  the  appeanince 
of  p'dychroniatophilic  cells  (f).  Nae,£»cli). 

2-  Leucocytes. — The  leucncytes  (while  hlnnd  corpuscles)  must  Im?  divide<l 
into  two  lar<:e  ^Tonps,  accnnliiijf  to  Lluir  niyr-loid  or  lynipluitic  oiigiu. 

In  ndnUs  life  myi'Ioid  tis.sue  system,  as  already  niontioned.  is  chiefly  local- 
ijwd  in  the  hone  marrow:  ditrinj:  fcttd  life  the  liver  and  spleen  (pnlpn)  also 
contain  myeloid  tissue,  and  acconljngly  also  hare  k-ucopoictic  functions,  whiirli 
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may  reappear  nnder  patholo^cai  conditiona.  Tlie  lymphatic  tissue  gjBtom 
arUcs  iiutojifnetically  later  than  llie  tnyyioid.  It  o<f\nv.  iirj*t  of  all.  prin- 
cipall.v  ill  tlic  11iyiiiiii«,  then  in  the  lyinph-^land^  aiid>  in  lite  nuim^rous  other 
lymplmtic  iip])jiMlus<'»  (follicles  of  (lie  splot'ii.  tonsils,  folJick's  of  the  inui'oii^ 
iiienihrarif.  I'lf. ).  The  ifl\s  gi-nernlwl  from  lhi»se  Iwo  tissue  systPiiis  wijuire 
a  tH?panilc>  diHcussion : 

I.  'I'o  the  myeloid  celli?  iwrtains,  first  of  all,  the  major  portion  of  the  ordi- 
nary white  c-ellw,  which  always  occur  in  thfi  h]mnl,  niid  which  arc  at  present 
termed  tln'  i!ciitrn|iliile  jMdyiiUfteiir  )  [HdyiiHUphntniclciir)  Iciieocytes.  Tlieir 
tiUMiher  is  iinrmnllv  ahoiit  5,()()0  to  7,001)  in  a  ciiiin. — i.e..  iiluiut  sixly-fivp  to 
seventy  (Mjr  cent  of  all  white  cells.  Their  protoplni<n»  i:*  eharaeterizwl  b^'  its 
neiitrophile  grnmilation'* — i.  e..  staining  with  neutral  aniline  dyca.  The 
nuclei  appi-ar  singly  in  n.  pixriiliar  ffirin,  or  el;*  In  im-reaf^ed  niimtjer  (two  to 
(iFc;  Fi^.  I.  /'.-  Fig.  2,  c;  and  ottiers),  Tlirsp  i-clls  [missi-ss  the  rjifiilty  of 
actire  omceboid  inotion;  tlicy  are  utile  to  peiiftrnlc  tlin.)u>jh  the  capillary  walls, 
and  therefore  go  to  form  the  ovorwhclminjr  majority  of  "  pus  cnrpuwles." 
They  produce  protwdytic  ferments  (jjunilt-nt  ll<piefaction  of  the  listjucsl, 
and  act  an  jihaf;nryles.  Tho  origin  <\f  the:  neiitropliih^  leiH'ocytes  from  the 
\ionti  rriarmw  has  been  shown  with  eertainty.  Tliey  pnnvcd  fnini  tlie  Mt- 
eulled  [nyelocytes,  which  are  alwuys  foiitid  physinlotiienlly  in  the  hnne  mar- 
row, but  under  pjitliolo^ifal  eoutlitimis  also  enter  the  blood.  The  myelo- 
cytes are  considerably  larper  than  \\w  ncutrophile  k-uc^K-ytc!'  (dianielcr.  l-'i  to 
20 /i).  They  have  a  hir^e.  ciroiilnr.  pale  nucleus  without  nucleolus,  and  an 
abundant  fine  prannhitiHl  protoplasm  (Fig.  4,  e).  A  f*till  earlier  st^^  of  the 
niyeliK-yles  is  formed  hy  the  myelfibliislfi — i.e..  large  eellK  with  nne  large 
nucleus,  hut  non(rranu!ated  protoplasm.  The&e  ore  always  present  in  bone 
marrow,  but  under  ^iven  circumstances — nlK)vc  all  in  rnyelofrcnou-*  leuka-niiu — 
may  ap]«nir  in  the  blood  in  large  niiinlK?re.  While,  as  just  staled,  the  chief 
forms  that  develop  from  the  myelohlafttrt  are  iu'utro]iliile  niyi'Iocytea,  and 
from  these  again,  ncutrophile  leucocytes,  two  other  varieties  of  myclocjies 
nlwi  enianati-  fnini  (he  irycloblnHt>»,  though  in  smaller  nnmlM'rs,  Thi-st-  are 
ehaniclerized  hy  eosMuipliile  (acldophili?)  and  basophilc  granulation  of  their 
protoplasm.  From  these  two  forma  arise  the  eositiophik*  leucocytes  and  the 
basophilc  Ieuct«\vtcR,  or  the  Bo-eallwl  "mastcelln"  (Fij?.  4,  g.  k,  and  i),  all  of 
whir-h  probably  have  a  definite,  hut  aa  yet  wholly  unknown,  physiolngical 
iniportan(H'.  Tluse  two  forms  of  leucocytes  are  atways  presttit  in  miriiial 
bliHid.  thnugli  in  Himall  nnnibers.  The  eofiinophilei*  constitute  two  (n  fmir  jht 
cent  of  all  leucocytes;  the  hasophilo  mast  cells  only  about  cue  half  per  cent 
If  we  aiwume  the  total  numlw^r  of  while  cells  as  10,000.  approximately  7,000 
cells  are  neutrophite»i,  300  eiwinopbih-s,  niul  at  most  100  ha^tphilei).  The 
remainder  of  about  3,700  ia  made  up  of  lyniphocytea  (pirle  infra).  Kacli  of 
the  thid-  pnH-wIing  kinds  of  eelia  mu«l  lie  regarded  as  an  individual  Ifiological 
form,  and  not  as  the  expression  of  a  transient  physio  logical  funt-timial  con- 
dition. The  various  forms  of  leucocytes  therefore  never  merge  into  each 
other.  Their  grannies  an-  In  l»p  miisidered  as  products  of  the  specific  cell 
metabolism,  or  of  the  spi-citie  cell  growth. 

II.  Kntirely  diffen-nt  froni  the  myeloid  aystpm  is  the  lyrfiphatic  system, 
whose  (*ll  pnNliicts  are  called  lymphocytefi.  The  ordinary  lymphocyte  of  nor- 
mal blood  is  alkout  the  size  of  a  red  hlmid  corpuscle,  and  has  a  round  nucleus 
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tliat  sUins  dwplv  willi  Iwsic  ilyw*,  and  is  sum^uudecl  only  by  a  narrow,  non- 

gniiMilaii.'d  frinjfc  of  [jrotoplajiiii  (Fi^.  1,  c;  3,  tl).  Tlie  ]yni|»hiM'ytfis  have 
bill  lillk-  iiKftilily,  and  genoralc  qo  proteolytic  cr  oxiiHziii^'  fi-rnietits.  They 
are  fnrmctt  in  tho  lymph-jriamis  aiul  in  tlie  foilirled  of  Ihc  8p](>e[i.  The 
epltfcn.  in  a  senjsc,  is  the  lyinplmtic  plajul  of  the  Ij^mhI.  But  lyiiiphrtlic  tinsue 
h  also  foiinil  ?u:attirrt>d  in  oilier  orgnrirt,  situ!  to  a  w[ig!it  exiunt,  pnilmlily,  also 
in  bone  marrow.  The  lymphatic  tifisuc  wnsi>t'i  almost  entirely  of  so-callnd 
lymph  folliclM,  in  whotm  lentcr  (^erniinat  center)  the  genegis  of  the  telU 
occurs.  The  initial  stage  of  the  ?inall  blood  lymphocytes  ia  formed  by  the 
e<v<a]lod  large  InHphocjtc--*,  which  aUo  have  a  larpe  ein-nlnr  nncleiiH  and  lliin 
protoplafimic  bonier.  Under  pH{hoU>j;i[-al  enndidons  (lymphalic  leiika'riiia) 
(Ibey  jippcar  in  abundant  numbera  in  the  blood,  jiwt  as  the  myelocyte*  do  in 
tuyi-logenie  Icuksemia. 

In  connection  with  all  the  cell  forrna  thus  far  discussed,  we  have  to  con- 
•ider  two  otliera  whose  inip4>rtanee  is  nfill  mm-li  di-liab-d.  First  of  all,  the 
i»-<-alled  large  mononuelear  colls  and  "transition  fortns,"  whieb  ol'lcn  usi-d 
to  Ijc  confnsed  with  the  large  inoiiiuiuelear  lympliwyles,  but  mut*t,  in  uU  pr<»b- 
ability,  be  wparateil  from  lln-ni,  ami  tla>;fed  with  the  myeloid  (iyj;tem.  Khrlich 
rcganls  tliora  as  an  in  term  edi  ale  stage  betwwu  the  norgranubited  myelohlasta 
and  the  neutrophiles.  The  large  "  iiiononiiclears  ''  8lp>o  appear  in  normnl  blond, 
about  200  to  -ItMl  to  the  c.iniii.  Wo  i-annnt  here  enter  into  their  niiiinir  lii«- 
iftlogical  peenliftrities.  Laslly.  wp  wonltl  also  mention  the  so-called  plasma 
cells — large  eells  with  very  strongly  liasophijir.  honeycomb-like  protoplanm  and 
round  nucleus,  Tliey  occur  only  pHtholngically  in  the  blood,  and  rather  more 
-frwjnently  in  the  tisiiue!*  of  intlainniatory  procesHS.  Their  origin  is  uneer- 
tain.  Apparently  it  may  he  myeloid  as  well  a»  lymphatic.  They  have  no 
Epecial  diagnostic  signilieanee. 

As  (he  most  important  fact  of  all  these  eonjiideration:^.  I  would  emphasize 
that  tlie  blood  is  the  meeting  place  of  cells  from  three  different  tissue  systems, 
the  erythropoietic,  ihe  myeloifl-loucopoietic.  and  the  lympliatic.  An  exaet 
pianiinalion  of  the  blood  eellg  gives  U8  direct  information  of  any  variation  in 
tbo  /unction  of  these  ti^ue  aystems  by  showing  either  a  diminiftht-d,  nn  in- 
cniL«»-d.  or  a  qiialitHtively  allereil  aclivily  thereof.  In  cimjiiiiclion  with  other 
Bvmploma,  this  functional  diagnosis  also  often  permits  certain  concUisioni^ 
regarding  the  anatomical  coudit'iou  of  the  tissues  m  question,  or  of  the  organs 
formed  from  them  (tmne  marrow,  lymph-glands,  spleen,  etc.).  All  these 
propositions  will  tind  further  ehieidntion  in  subsequent  chapters. 

3,  Blood  Flaqaes. — The  blood  plarpien  are  aniiill,  enlnrless  bcwlies  (2  to  3 
fi  in  diaiiificr)  ihnt  art*  present  in  every  specimen  ■fif  blood.  They  have  the 
tendency  rapidly  to  agglutinate  in  small  clumps.  They  possess  no  ri'al  nucleus, 
but  arc  easily  stained  with  dyes.  Their  number  in  each  crnm.  is  about  200,000 
tn  300,000.  They  appear  to  have  a  certain  amcehoid  movement.  In  the  past 
tliey  were  frequently  regarded  as  degenerative  prmlTii'ts  of  the  leueoeytea, 
wbilr  Jiowadays  lliey  an-  regjirdeil  nilher  us  iiidcpentb-iit  bndies.  The  inijmr- 
tanl  riMe  (hey  play  in  tibrin  coagulation  has  been  proved  with  certninty.  They 
contain  the  "  thrombogen "  neceseai^'  (o  the  fomiatiou  of  fibrin  ferment 
(Moravitz). 
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AN.KMIA    AXD   CHLOROSIS 

Oeneral  Preliminary  Remarks  as  to  the  Classifloation  and  etiology  of  the 
Various  Forms  of  Anscmia.— 'I'liu  wuril  "  ann'miu  "  (or,  imiri;  strk-tly,  oli- 
^'■.I'liiiii)  iiii^^iii  [imjiiTiv  I'f  liiken  t*»  signify  diiniimtion  of  tlic  toial  voliinH'  of 
the  bkHnJ,  8uch  ai>.  for  example.  iiJ  liireclly  Uroughl  about  by  a  severe  hemor- 
rhage, rstially,  however,  fhe  word  is  emplnyf-d  to  si^ify  not  m  much  diminu- 
litin  in  i|iiantily  a;*  detorioralion  in  (juality,  with  sptoirtl  n^gard  to  the  number 
;i!id  cluirinUT  of  Ilu>  ntl  Ii!<kh1  jilolmlpj*.  Tin*  lultil  valiinic  of  the  hlotKl  is  not 
luihh-  to  nearly  so  great  viiriatinns  as  is  the  noiinhor  of  ils  most  iin[Kjrljtiit  i.'iiti- 
Htituenli* — (he  red  corpusrhts — inasnuieli  as  the  t»l«l  vnliinie  is  deiM'ndent 
iiifrc'ly  upon  the  amnunt  of  watery  eonstttuents.  and  even  after  Ijirjie  lieinnr- 
rhapps  the  water  is  quite  rapidly  rcpIactHl  hy  ahrtorption.  Tiiit*  is  uii»lonl)ti.iiIy 
the  ran.'  in  niusl  iiiwhini-r-tt  of  hni(hli'ii  hn's  iif  hicind.  Kvi*n  in  i^hronit^  ana'inia 
there  18  iifimllv  no  reason  to  assume  tliut  the  tntal  miKnint  of  hlood  is  dimin- 
ished, atthitiigh  it  may  he  wlien  there  h  geiionil  oiiiaeiHlton,  or  diminished 
supply  of  liquids  (persistent  vomiting,  djitphagia),  or  large  watery  disehargea 
(as  in  cliolera).  The  wyeiitial  eh'iuerit  in  ftiiii-ttiia  is.  llierefore.  a  diminution 
in  the  numherof  the  red  hlond  rorpUM-U'?.  or  so-raUed  oliporytha'mia.  Changes 
in  the  eharaeliT  of  the  rt-d  hiood  eorpuseles  are  not  taken  into  eonsidcralion 
here.  On  the  other  hand,  }iowover,  we  shall  boo  later  that,  even  in  spile  of 
a  normal  nuiiilwr  of  rtnl  hl()()d  eorpuBele».  tlieir  almormal  condition,  particu- 
larly llieir  jMivrrty  in  lu'iufiglohin.  may  lead  to  wull-marked  "  ana'mic  "  con- 
ditions. 

The  cirrumstaneeii  under  which  amcmia  in  ohserved  are  manirold.  They 
admit,  however,  of  our  distinpuishlng  two  great  cluhM's  of  anieniia — primary 
and  secondary.  Primary  niDeniia  is  (]eveln[)ed  as  nii  apjmrcntlv  [>riiiiiiry  and 
idiiipHlhic  disi-aw  in  pcrsous  previously  healthy,  while  secfiuilary  unamiia  is 
merely  a  eyinpfoni  of  snnie  already  existing  disease.  However  simple  tiiis  the- 
oretical distinction,  yet  iu  actual  practice  it  is  often  quite  difheult  to  deter- 
mine whether  the  particular  case  before  us  f<hnuld  he  ic^jarded  as  primary  or 
secortdarv.  A  .secondary  atuciiiia  may  occur  wlicrc  the  true  priuuiry  cause 
cannot  W  at  all  readily  di-lcnnini'd.  Thei-c  are.  ncverlheh'ss,  quite  a  largi* 
uuiiiIkt  of  <'ascs  which  would  seem  to  dc-ervc  the  name  of  primary  or  e«scn- 
lial.  in  which  we  (vf]  conifielli'd  to  assume  that  some  pathogenic  inHucnce 
acts  direclty  upon  the  I>IoihI  and   the  hcmatopoielic  processes. 

In  the  first  place,  we  would  cla;!!*  as  primary,  cases  which  may  iiest  be  de- 
scribed a&  "&imide  conftitutional  ana»mia.'*  Thiwc  (ifteii  slmul  rinse  to  the 
bordorlflnd  between  lieiillli  and  disease.  There  are  not  a  few  individuals  who 
prewnt  a  striking  pallor  for  a  large  ]»art.  if  not  all,  of  their  liven. 

Tliifi  sort,  nf  fa<'inl  jirtllor  hy  no  menus  always  necesHarily  indicates  tme 
ana-mia.  It  may  l>c  a  result  of  insvilticient  development  of  the  cutaneous 
capillaries,  or  a  thickuctw  of  (he  cpiilrrmis.  etc.  In  sm-b  canes,  neverthe- 
l&m,  careful  examination  will  sometimes  reveal  anremia.  though  usually 
not  very  considerable.  If  these  fM'rsons  f«'I  well  and  vigorous  we  si'arcely 
have  a  right  to  regard  the  existent  amcmia  (usually  utoderate)  as  on  acta^ 
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Sometimes,  luiwevor,  ttiiili  indiviilunls  ilu  betray  some  diniinution 
"of  em-rpv,  iire  cufily  fatiguol.  and  are  sultjwt  to  Iiciulac'lip.  Wo  may  then 
n*gwril  ilic  coiulilions  as  t-irtiiiiilv  jiiitlinlof^ira].  In  niflny  iiii>taiipes  the 
vnxxiec  of  this  »mplp  anirmiA  it;  found  in  tin-  g(>nori)1  hygionii-  surrounding  of 
the  patii^nt,  for  such  i-AMi»  are  nniA  often  inrt  with  uinori^  the  poortT  cIhi>8c». 
Deficient  nutrition,  hiul  air,  uuln-allhy  iK-i'it[i;itiini  in  fju-torii's  nr  ttii*  like,  not 
only  atfivt  the  gcnt-rnl  Iicalth,  hut  more  cspt-ciHlly  interfere  witli  the  ])roee5SeB 
of  normal  blood-makiug.  Other  coses  of  Lon^tituliouul  aiuvmia,  apfmrently 
primary,  occur  in  individuals  wlw  are  entirely  Ijoyond  the  reach  of  such  in- 
flueDrc>8  MR  have  just  lu'en  nientionod.  in  wliom  the  ana?niia  lias  dcvelopwl  nnc] 
perstgle  despite  the  Iwsl  of  fixwl  and  ftir.  Hero  we  are  forL-etl  to  the  conclusion 
Ihut  the  organs  engaged  in  the  mnnufaftiire  of  llie  hluod  are  in  unnie  way  prtv 
vcnted  from  |>erfurniing  llieir  pruper  fuiU'lioii.s.  'I'ht;  (rimhlv  often  wenis  to  be 
congenital,  for  niel)  individuuts  may  pret«ent  the  symptoms  of  aneemia  in  their 
earliest  infancy.  Tliere  are  person?  who  Iiuve  always  been  jmU-  and  feeble.  Or, 
again,  ana-mia  does  not  develop  until  later  on.  in  wtuch  ease  it  not  infrequently 
afk-eoi-iales  itwif  with  certain  phaww  of  pli.wioloj'ical  ilevelopuieiit.  a(«  wlwn 
growth  is  jmrlieuliirly  rapid,  or  when  ailolescfiuce  mcurs,  Vireliow  Ima  dinxrted 
allention  to  another  factor,  wliich  he  re^rds  as  ]ioleiit  in  many  of  these  cases 
of  wngeuital  amcmta.  He  has  fnuiul  that  the  arteries  may  he  congenitally 
small,  or  that  the  whole  arterial  tiystcm  may  l>e  iniperfwtly  dcvelopi^d.  The 
CJndition  may  he  aspwintwl  with  a  congeuitiilly  weak  and  small  heart.  The 
importance  of  this  factor  has  not  yet  been  fully  tUtcnuincd.  Possibly  the  con- 
dition nf  the  circulatory  system  just  mentioned  may  l>e  the  result  rather  than 
tlie  cau%*  of  the  aniemia. 

A  second  division  of  primary  ana?miB  includes  cases  wliieh  present  &  far 
more  definite  and  distinct  group  of  smptomP.  They  quite  often  apiwar  in 
persons  previously  healthy,  Iflst  for  a  certain  length  of  time,  and  then  end  in 
complete  recovery.  The  typical  form  of  this  variety  is  chlnroptis  (^Awpo?  =r 
greciiiHli-yellow).  or  "green  fiickness."  This  well-known  diseatie  is  es|KK'ialIy 
In-^pienl  in  yming  girls  ftmrtwn  to  twenty  yeai-w  nf  ag(? — lluit  in.  at  pulwrly. 
It  often  con)es  on  quite  rapidly  without  any  asciirtaiiinhle  cause.  There  are 
Dot  infre<|uently  prtilisposing  in)luetnt'S  in  llie  tuitward  crrcumstance«  of  tfie 
patient.  Thus  it  is  promoted  by  an  unhealthy  scdeutary  nicuh'  of  life,  as  in 
i&pauistrcww* ;  Ixid  air,  as  in  factory  operatives;  lack  of  i^unlight  (waitreiises  in 
pwtrly  lighted  places;  meutal  and  plivnical  overexertion,  as  in  teachers,  gov- 
erniTSses,  and  students ;  and,  finally,  by  mental  influences  (excitement,  etc.). 
It  is,  nevertheless,  tnie  that  chlonisis  alw>  appeai-s  in  girls  who  have  Iivt-il 
nnder  the  nuist  favoraljlc  hygienic  conditiims  poHsible.  S«imetimes  the  dis- 
oase  fwems  to  he  merely  n  temporarj'  e.xaeerlwition  of  a  simple  const itutioual 
aim>mia  which  has  existed  a  long  time;  but  it  may  also  appear  in  young 
wttineii  who  have  Invn  previously  healtliy,  ftn<l  even  roliust. 

Tlie  true  cause  of  eblonisis  is  unkri'twn.  Perhaps  the  interesting  investi- 
gations of  Hunge  with  regard  to  the  auKuint  i>f  imn  in  niilk  and  iu  newborn 
aniiiuils  alTcrd  at  least  a  starling-poinl  for  snnvc  future  theory  as  to  chlorosis, 
Bunge  found  that  the  wmttitnents  nf  the  asti  of  milk,  and  the  constituents  of 
the  total  ashes  of  young  suikling  animids.  correspond  precisely  in  their  pro- 
pfirtions.  The  suckling  animal,  thercfnre,  receives  with  his  mf»ther'a  milk 
all  tUe  salts  that  are  iieedctl  for  his  body,  in  a  proper  amount — the  single 
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exception  bein;r  tlie  iron  comimiimlp.  THg  amount  of  imn  in  milk  is  very 
Pmilll  minpiircd  witli  l)io  ariinunt  nf  inm  hi  the.  suikliiij;.  Trnloe^l,  the  \trti- 
]»i>rli(in  tif  inm  m  tlti;  newborn  aiiinml  h  dt-fidL-dly  large,  but  it  i]iiiiioisliL>8 
gradually  as  the  crnaliirc  develops.  Tliia  indicates  that  tlie  aniinal  cornea 
icitu  111*!  world  with  &  pupply  of  iron  whicli  can  orifrinatc  only  in  the  niaterual 
organism;  and  in  the  lirst  ]>art  of  liis  life,  so  long  aa  he  has  milk  for  liis 
exc-lusive  nourishment,  ha  thaws  iijmn  tliiR  Bupjily.  Tf,  Therefore,  wo  eoii- 
Bider  that  it  is  a  funL-tJoa  of  llio  fcmnle  organism  in  a^nie  way  to  store  up 
iron  for  tUo  next  generalion,  there  might  Iw  some  distnrlwnoe  of  tliia  fiim*- 
liini,  either  an  iiiijterfei't  nssiniilafifin  or  an  iilniornml  tonver)»ion  of  the  asBiini- 
lated  iron,  anil  this  might  very  likely  ml)  the  hlood  of  licniogloljiu.  Il  must 
be  confessed  that  aa  yet  we  have  no  thorough  understanding  at  all  of  the  inter- 
nal prtK-tssea  of  irietuhnliBin  wliioh  rckto  to  the  matter.  StiU,  the  farts  and 
eonditicnft  whinh  we  have  mentioned  explain  to  a  certain  degree  the  fact  that 
genuine  ehlom^iB  is  found  exclusively  in  the  feriialc  sex  and,  inileed,  preeisely 
at  tlio  time  of  piilwrty — i.e.,  the  time  of  preparation  fnr  the  sexual  life. 
Perhaps,  also,  the  fact  that  disturham-rs  of  mcnstrurttinn  arc  an  frwuient  in 
aS)«x.-ialion  with  chloroais  ia  connected  with  the  conditional  above  mentioned, 
but  it  is  also  possible  timt  tlio  nicn^tnial  disturhanepfi  may  In?  a  result  of 
elilorosis.  We  cannot,  however,  ignore  the  posslbililv  that  aUnormal  internal 
swn*tory  prrK-eHseK  of  the  nviirics  iiihv  have  a  haruifid  iiilloeiice  on  the  pni- 
duetiiui  of  tihhid  hy  the  bone  marriiw. 

A  third  form  of  primary  essential  nmemia  is  the  s(t-called  ]>ernieioii8 
ana?mia.  'J'his,  likewise,  appears  indc^wndently  of  other  diseases,  and  is  char- 
acterized by  itfl  steady  progrt-ss,  as  a  rule  li'iiding  finally  In  dr-iilli.  We  do  not 
regard  |>ernicinn8  ana-mia  as  a  very  severe  furm  of  chlorosis,  but  as  an  en- 
tirely separate  disease.  It  is  distinguished  from  chlorosis  not  niopcly  hy  the 
much  more  definite  mor]»hologiea]  ehanges  in  the  hicoil.  but  still  mope  by 
the  circiiinstam e  that  it  is  not  u)nrmeil  to  women,  but  ajipcflrs  also  in  men, 
l»otli  in  early  and  advanced  life.  Cases  of  '*  grave  essential  ana-mia  "  also  have 
many  point-s  in  common  with  certain  other  diseases,  blioIi  aa  pseiido-leukafmia 
and  splenic  ana-mia.    Tlieae  will  l)e  dis<*u8sec1  later. 

The  fonns  of  HCi-niidary  aiiiiMiiia  otTer  a  contrast  to  the  forms  of  prtnmrj' 
or  essential  ameniia  just  dcsirihed  in  the  much  greater  nuiid>er  of  tlieir  cHitses. 
Under  this  head  come  ca««*s  of  uiia'mia  which  do  not  occur  idiopulhically.  hut 
as  a  result  of  other  abnormal  processes.  The  simplest  variety  is  an-Timia  from 
hemorrhage.  This  is  produced  by  jirofuse  loss  of  blood,  whether  from  the 
Rtiimach,  lungs,  utenis,  iiitestinr-jt,  Itidneys,  or  some  wontid.  Kepeated  small 
hetnnrrhagi's  finally  jiroilnce  the  same  result  as  a  single  large  one.  Thus,  llur 
most  profound  ameniia  may  be  observed  where  there  is  a  very  frefpient  epis- 
tflxis  (hemorrluigic  diathesis,  contracted  kidney),  or  wlier*;  ranfer  of  the 
womb  or  of  the  stomach  gives  rise  to  a  constant  oozing  of  blood.  The  direct 
loss  of  hlood  always  leads  to  an  equivalent  diminution  of  the  red  hlood  enr- 
piiscles  and  Ihe  heimiglohin.  The  n-sloralion  of  the  blood  is  |iossihle  only 
through  an  increuse<l  activity  of  the  hone  nuirmw,  as  a  resiilt  of  which  we 
frequently  find  an  abundant  production  of  normoblasts,  polychroinatophilic 
cells  and  an  increased  number  of  leueoc-ytes. 

B<*i<les  these  ditfiily  exjibiinable  forms  "f  an;emia,  there  are  numerous 
Bccondary  anivinias  iti  which  tbeiv  is  no  possibilily  of  sueh  direct  loss  of  lil(j*id. 
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If  ve  analyze  tliefic  caws  more  cloeely  it  Hcems  to  us  tluit  ve  can  <Ii$tin);ni8h 
■tiovc  all  two  groups  of  pocoDdary  anaemia.  In  one  group  tho  ana'inia  is  a 
syiiiptoiu  of  imjjairi'il  imtrititm.  This  is  wi'ii  in  nlin«ist  mery  mevi-re  ilisease, 
acute  or  chroaic,  ami  u  usually  associated  with  more  or  less  eniaciution  and 
lose  of  strength.  The  bad  appetite,  the  lat-k  of  freah  air  and  exercise,  and 
perhaps  an  inipairnipnt  of  ilifjestion,  or  fever,  or  Rome  abnormal  drain  upon 
llie  Msteni,  as  in  suppuration — tliese  injui-o  the  crtlrf  body.  It  is  not  sur- 
J»rising  that  tlie  Iilnoil  sluirvw  in  the  iiiiivi-rsiil  iiiisfurlune.  Tins  is  why  most 
chronic  invalids  wcin  piilo,  particularly  if  they  sulTcr  from  diseasy  of  the 
Btomacli,  kidneys,  clicst,  or  nL-rvoue  mvi^teni.  In  the  si^tonil  clafis  the  ana-tnia 
ia  8econdar>*  to  some  other  iliAca^e^  hut  asmimea  OBpecial  prominence  at)  a 
ayinptnni,  independently  of  any  jirncral  iuipaiitiu-nt  i»f  nutritifin.  Of  course, 
it  in  uftcn  aswK-iatcd  with  (Miiafiatlim.  hut  ncverthclcjif  its  extraordiiinry  in- 
tensity offers  a  striking  coiitroi^t  to  the  condition  of  the  rest  of  the  Imily. 
Thin  "specific  Mei'ondary  anicinia  "  must,  like  essential  ana'inia,  be  due  to  a 
special  Urfion  of  the  Mwvl  ittielf.  and  i8,  therefore^  to  be  regarded  a:;  in  a 
certain  tense  n  spef:ial  conipHrntion  or  locali/atinn  of  tlie  prininry  disease. 
tif-nenil  ntalnulritiun  never  producii'S  amvinla  of  this  grade  directly.  This  fact 
ia  illastrated  in  cicatricial  sti-noMis  of  tlic  (csupliiigim.  Ileri^  Ihe  iiigi-stioii  of 
fond  is  very  greatly,  if  nnl  niniplelcly.  liiiidcrcd.  and  there  is  the  greatest 
emaciation,  with  a  Biilmoniuil  tiMiipcrature  and  hIow  puisu,  iiiid  slili  llie  ex- 
ternal api)earancc8  as  well  as  the  blood  picture  of  genuine  anipmia  ai-c  wjtuting. 

Tlie  exact  mode  of  origin  of  HpetrilJc  secondary  aniccnio  U  ivften  obscure. 
We  Itave  already  rejwrted,  in  a  preceding  chapter,  a  very  instructive  example. 
In  rttncer  of  the  stomach  we  find  ustinlly  einacialiim  and  jtallnr.  Thia  10 
nataral  enougii;  liiit  wjnietinies  the  carcinoma  is  eitruplicatcd  hy  an  extraor- 
dinarily profound  ana-mia,  comparable  only  In  the  ]>criiicioua  variety.  In 
one  such  case  we  fouud,  at  the  aiito|wy,  an  i";\)en«i\e  i*i«cnndjiry  cnn-iiKwis  of 
the  bone  marrow.  Here,  therefore,  tlie  anteinia  certainly  was  not  the  result 
merely  of  the  general  iutpHinin'nt  nf  iMilrilion  nci-jisiniii'd  by  the  gastric  car- 
cinoma,  but  of  the  disease  nf  the  niarr-iw,  which  tissue  undi>uble(ily  plays  en 
important  part  in  the  miimifacture  of  the  blood. 

Some  rases  of  genuine  secondary  ana>niifl  are  somelinios  oltserved  to  de- 
velop after  certain  acute  infoctinus  iliseases.  For  example,  there  may  t>e  great 
aiia>iuia  aflcr  typhoid  fever,  or  b-^w  nfb'ii  afti-r  acute  articular  rbfuitiatisiu. 
A  peculiar  form  of  anii'tiiia  is  often  observed  rjuring  the  secondary  stage  of 
sypbilbi,  although  nutrition  seems  to  be  otherwise  well  tnaintaiucd.  Tijis  is 
known  as  "syphilitic  chloronis."  Tuberculosis,  chronic  malarial  poisoning, 
chnmic  septic  infection,  and  other  forms  of  chronic  poisoning  (lend),  as  well 
as  auiybiid  dis<*Hse,  rpuul  disease,  etc.,  umy  also  lie  atleiidcil  h_v  auicrniii  of 
such  intensity  ns  to  juslify  llic  coiii-lu«io[i  that  llicrc  is  sonic  sftecial  disturh- 
ancv  of  seamdary  origin  affecting  the  manufacture  of  the  blood  or  the  blorjd 
itBctf.  Of  great  importance  is  the  striking  anicmia  which  occurs  in  associa- 
tion with  many  intestinal  iMira^ites  (wee  Vol.  I,  [>aji;c  G'iH  et  ffiq.),  sonietimes 
u  a  result  of  actual  hiss  of  bloiirl,  but  prnbably  iuor(>  oflen  because  of  the 
action  uimn  the  blood  nf  certain  |>otsiuis  jtrcncrated  by  the  entu/.oa. 

We  sliall  now  pro<.-ee4l  to  descrilie  the  Bymptonis  directly  de|wndcnt  upon 
tho  ann>mia,  and  tlierefore  ca)nimon  to  all  its  forms.  Upon  this  will  follow 
a  skctcli  of  chlorosis.  A  special  chaplcr  is  assigned  to  the  grave  form  of 
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eeseiitiiil  aiwniia  known  as  }irngrc^ive  ]a>rnieiouiJ  atiaMiiia;  nml  in  ilic  same 
fouiieii it'll  will  W  set  forth  the  little  that  is  kiKiH-n  with  n-garil  to  the  rela- 
tions of  aiiirmia  to  pathological  changes  in  the  hematopoietic  organs. 

Symptomatology  of  Aneemia.— The  first  symptom  which  attracts  the  at- 
tention of  till-  ])Ji)'siciuii  in  atiy  catte  of  aniviiua  it>  the  altered  appoaranct*,  the 
pallor  of  tlie  skin  and  visihlc  iniicotifl  inenihranea.  Tins  is  es|M>cial)y  striking 
in  the  face,  but  it  is  sutHciently  cvJilent  evcrywiiure.  Special  value  is  usually 
assigned  to  |>alti:ir  of  the  iinjcuiis  incmlirancs — for  example,  of  ilie  lips  and 
conjunctiva,  inasmuch  as  their  color  is  not  liable  to  be  interfered  with  by 
pigmentation  or  opacity  of  the  epidermis.  The  degree  of  pallor,  of  course, 
varies  greatly.  The  whole  body  may  present  a  waxy  appearan<!e..  A  pallor 
of  this  kind  implies,  of  course,  a  very  considerable  (liminutitui  in  the  amount 
of  colfiriiig  nmlter  in  tht^  hloud — that  is,  of  henioglohin.  Tin?  diniiiiiition  of 
liemogjohiu  in  simple  anieniia  is  usunlly  a  direct  result  of  diminution  in  the 
number  of  i-ed  blood  corpuscles,  but,  as  already  nienlioned,  there  may  be  a 
diminution  in  the  amount  of  hemoglobin  contained  in  each  blood  corpuscle 
(low  color  index). 

Besides  the  nrssemtc  coniplexinn,  we  oWrve  in  all  cases  a  series  of  synip- 
(oms  whose  ultimate  cause  is  probably  chiefly  to  l>c  sought  in  a  weakening 
v.i  the  nnrmiil  pnaTssea  of  innervation,  due  to  lack  of  arterial  blood.  Here 
belongs  first  the  general  feebleness,  tlie  com[)arative!y  rapid  exhaustion  of 
the  muscles  under  voluntary  control,  and  the  associated  feeling  of  languor. 
In  the  severwt  anarnia  (e.g.,  after  groat  Iorr  of  hliM^ii)  the  motor  weakness 
may  be  so  consideraljie  that  the  patient  can  neither  walk  nor  stand.  But 
even  in  milder  degrees  of  aniemia  there  is  evident  feebleness  of  body  id 
greater  or  less  degree. 

A  corresponding  <iiminution  in  thp  processes  of  innervation  is  sometimes 
found  to  affect  the  senses  and  the  mind.  This  is  sliown  especially  in  the 
general  mental  weakness,  the  inability  to  think  deeply,  the  constant  sense 
of  fatigue  and  sleepiness.  In  severe  nna'mia  there  are  often  attacks  of  faint- 
ness,  and  oven  nf  actual  syncope,  because  of  rerehra!  ainrniia.  I'aiients  very 
often  complain  of  impaired  vision,  species  before  the  eyei*.  pain  in  the  eyes, 
etc.  Occasionally,  especially  after  very  severe  heniorrhagM  (e.g.,  severe 
hemateiiieitis),  there  is  complete  amaurosis.  Exaininatinn  with  the  ophthal- 
tiioseojH'  shows  nothing  abnormal  beyond  the  anu-mia  of  the  retina.  Im- 
pairment of  hearing  is  exceptional ;  on  the  other  hand,  there  is  often  great 
annoyance  from  nmrkcfl  linnitu.'^  anriTirn.  which,  of  course,  U  due  to  the  irri- 
tateil  couiiition  of  the  auditory  nerve,  or  perhaps  also  of  tlie  auditory  center. 

The  ]>rot*sse8  of  secretion  are  mucli  less  affected.  It  is  true  that  there  u 
often  dryness  of  the  tongue  and  month,  but  this  is  mainly  sub^^equent  to  the 
loss  of  large  amounts  of  blood,  and  firohaldy,  lberef<fre,  is  oci-nnioned  leas  by 
a  diminution  in  liie  activity  of  the  mucous  and  salivary  ghin<ls  than  by  the 
desiccation  of  the  tissues.  .\s  relates  to  other  secretory  functions^  the  only 
one  which  has  l)een  carefully  iiivesligateJ  is  the  formation  of  gastric  juice. 
The  earlier  experiments  on  animals  caused  the  opinion  to  be  held  for  a  long 
while  that  in  una-mia  the  pn»porlion  of  hydrochloric  acid  in  the  gaslric  juice 
was  diminished.  Numerous  more  recent  ex(>erlmpnts,  however,  have  shown 
that  this  assumption  is  subject  t<»  exceplions.  Although  the  nitiounl  of  hy- 
drocldoric  acid  in  the  gastric  juice  may  Is-  small  in  aDmmia  and  chlorosis,  and 
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although  there  may  ho  coiiif>lelp  fthscnoo  of  free  hydrochlnrio  acid  in  the 
pulrir  jiiit-e,  yet.  on  tlic  other  liaiid.  It  is  a  very  friujiient  experient-e  to  find 
a  fully  normal  or  even  exefHsivc  tiniotitiL  of  liy<.lrucliloric  acid;  tior  an>  tlie 
motor  functions  of  the  stemach,  as  a  rule,  disturbed;  but  it  may  \x  that  the 
rtknatipaliun  which  is  no  often  present  in  aciK-iTiia  h,  at  least  in  part,  connected 
with  an  impairment  of  the  energy  nf  intiwliiuil  jn-rihtalsiB. 

The  AymptoniB  tlius.  far  destTtbeil  are  referable  partly  to  diminished  func- 
tional activity.  On  the  other  Imml,  anteiinii  gives  rise  to  c^rtuin  syniptums 
of  irritation  in  the  uervouB  system.  These  are,  in  all  probability,  e:(pre8sive 
of  the  irritation  excitetl  in  eertain  portions  of  the  nervous  system  by  the 
jinHJucIa  of  abnormal  inctalmlii'm,  jierhjijw  doe  to  incnniplete  oxidation.  Some 
tif  these  iiymplonii',  sueli  as  thi;  annnyinji;  tinnitus,  the  bjmtIjk  liofore  the  eyen, 
and  the  vertigo,  have  liei'ti  alnmily  iiienCiniitHl.  We  slioiitd  also  note  eo- 
|w^'ially  emetations  and  vomiting  as  anieniic  fiyinptoins;  these  are  in  moat 
cascw  iif  fcnlral  origin,  iind  in  si-veiv  an:rniia  tlicy  may  be  very  annoying.  Xn 
llie  same  way  may  lie  explained  the  <KX.'a(tional  nccurrent*  of  annoying  hic- 
Cfmgh.  the  frequent  spasmodic  yawning,  and  similar  symptoms.  Anaemic 
headache  may  lie  very  wnero.  It  is  usually  rofen-i^d  cither  to  the  enlin*  Iwad 
or  to  the  forebead;  there  is  a  painful  feeling  of  pressure,  which  nmy  attain 
great  severity. 

tJtber  important  evidences  of  Irritation  are  to  be  found  in  the  behavior  of 
the  pulse  and  the  respiration.  The  changes  here  are  apparently  in  part  of  a 
compensatory  character.  The  puUe  ifi  accelerated  in  most  oaees  of  any  never- 
ity,  reaeliing  so  to  1<»0  beats  per  niinule,  or  nven  more.  It  is  also  very  ex- 
citable, so  that  cdiiiparatively  slight  external  inlluenccs  suffice  to  increase 
its  rapidity  for  the  time  Iwing.  'I'tiis  increase  In  frequency  would  not,  of 
coarse,  necessitate  an  increase  of  intravascular  tension,  or  of  the  rapidity  of 
the  circulation;  hut  it  may  exert  a  ravnrable  infJuoitce  in  this  (Jiroetion,  and 
ao  I*  conifitriiKalory.  Respiration  also  is  usually  aci-clcrati'd  in  atuendw.  Tn 
cawjs  of  great  severity  the  Urcatliing  may  hi;  so  deep  and  noisy  as  to  justify 
the  term  "ann'niic  dyspiia'a."  This  is  ttie  direct  expre.><siun  of  the  boily's 
hunger  for  oxygen.  It  is  obviou.-)  that  tliis  increase  in  the  iiuniher  of  respira- 
tions favors,  to  a  certain  extent,  the  alisorption  of  that  gas. 

There  are  still  other  sytnplums  rcferahSc  to  the  circulatory  system.  It 
haa  lieen  ain-arly  stated  tliat  tlie  total  volume  of  the  hUmd  is  not  diminished 
in  anemia  unless,  of  course,  there  has  just  been  an  actual  hemorrlrage.  This 
explain*  why  the  pulse  in  aniemla  is  often  comparatively  full  and  strong. 
Quite  frequently  there  is  a  peeidiar  quickness  nf  tlie  pulse.  This  seems  to  Im; 
due  to  s  vigorous  cardiac  systole,  in  conjunction  vvilli  a  low  intra-arterial 
tension.  Akin  to  theiie  phenomena  is  tlte  fact  that  tn  i^evere  ann^mia  it  is  not 
exceptional  to  hear  a  distinct  pistol-shot  sound  in  the  femoral  artery,  or,  in 
rare  cases,  even  a  distinct  double  sound,  just  as  In  aortic  Insutlicicncy. 

Jt  haa  long  J)een  known  that  annemia  may  produc*  functional  cardiac  mur- 
murs, often  called  '"  anirniie  nnirnmrs."  Their  mode  of  origin  ie  not  yet  fully 
explained.  They  are  usually  heard  loudest  over  the  base  of  tlie  heart,  in  the 
neighhorhotwl  of  the  pulmonary  valves,  and  at  tlie  apex  nf  llie  heart.  As  a 
rule,  they  are  purely  svstolic  in  time,  but  we  certainly  beard,  in  one  case  of 
pernicious  ana'mia  a  loud  dia:»tolic  murmur  nf  anfcmic  origin.  The  murmurs 
arc  of  a  blowing  character.    Sometimes  tliey  are  so  rough  as  to  stimulate  peri- 
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cardiiil  friction  murmiira;  it  luu  therofore  been  tmgge«tod  tliat  many  aiUDtnic 
murmurs  are  ai;tiiall_v  (Iul>  to  (Iio  nilil»iiijf  ii{nni  p«cli  nlher  uf  (lie  al)ii(irnially 
dry  fdldti  uf  lilt  jKTitJinlinl  eac.  Anollii'r  exi>tanati'>n  of  their  occu rrem-c  is, 
that  the  moveniciils  of  the  carUiac  viilvvs  aix-  iLltTftrunl  »villi,  aet  a  ret^ult, 
p(^rliu[i«,  of  fatly  (k'^cnfration  of  the  ni.vtxaniium  {vide  infra).  It  is  altm  poa- 
Bilile  that  thcTo  may  he  (sotiuHiriKitt  relaiivn  iiisutlii;ieiu-y  of  the  valves— c.  jf., 
due  to  ilihitation  of  the  ht^art  ur  tu  iiinKM-fi^ut  m-tiim  (if  lln^  |«ipill«ry  niiipiflea. 
Still,  tJH?  tjiit'{*(.i(m  liti^  not  yet  been  tjettjod  ttliellicr  geiiuiiit'  dilatation  of  tho 
Iwart  is  at  all  frequKiit  in  aiiKtiiia.  Inc-rcasH!  in  the  cnnliac  dullness  i*  ob- 
served, Imi  it  is  due  mainly  to  retraction  of  the  lungs. 

MurniurB  iu  the  larfe^e  veins  of  the  neck  are  very  often  heard  in  anaemia, 
either  with  or  wilhtini.  airdiai:  ninnuur'i.  Tliey  nro  oftt-n  calleil  bruH  de 
diahh.  No  less  an  authority  llmii  A.  Wtiil  liaa  maintained  Ihal  murmurs  in 
the  jugular  veins  are  just  as  frequent  iu  healthy  persona  as  in,  (be  ameuiic, 
but  our  experience  eompi-U  us  Iu  differ  from  this  view.  We  believe  that  the 
loud  venous  murmurs  are  mom  frei|iient  in  the  nniPmic  than  in  other  perwjna, 
8o  that  they  |H>fisoss  a  certain  diat'ooctic  value. 

The  prcicesfit's  of  niytahiilisiti  iu  pnifuuml  aua'niia  are  of  gn-ut  interest, 
but,  uiifnrtinmlcly,  tliey  have  not  yet  been  thoroughly  investigated.  A  priori, 
we  should  fX|H.'L't  that  the  rcKpiralory  intercliange  of  gasea  would  be  diniiu- 
iehed  an  a  result  of  the  impnverishinent  of  ihe  blood  in  re!*pect  to  its  henvo- 
glohia  cniitents,  Imt  thin,  afi-orriing  to  the  conourring  results  of  numerous 
ex&nitnatioQ8,  m  by  no  means  the  ease.  On  the  fcmlrary,  even  in  profound 
aiia-mias.  the  eonsuinption  of  0  and  ihe  prnduction  of  CO,  retain  their  nor- 
mal nitiii.  Therefore,  we  muBt  asjinme  that  tlie  body  has  means  of  adjustment 
(accelenition  iif  respiration,  of  the  pulse,  ete.)  which  make  it  ptMtsihie  to  take 
in  auBicient  O.  The  detrt>iiipoBiti(in  of  albumen  displavi*  reiiwrkalde  changes. 
As  I  demonstrated  vears  ago.  and  as  bas  siuL-e  been  repeatedly  otmfirnifd.  in 
severe  ann'mia**,  we  oeeasitirndlv,  if  imt  alwuvs,  find  a  rt'uiarkably  large  nitro- 
gi^n  exeiftion  in  the  uri  le.  in  proportion  to  the  albuinen  taken — i.e.,  nn 
increased  destrueiion  cjf  allmtnen. 

The  urine  generally  is  rather  pale,  its  total  quantity  anmetimes  relalively 
largo  (3  to  -I  pinti*  [1,500  1(12,(100  c-.r. |),  its*  apecifii-  gravity  ralher  high  (1.1U5 
to  1.031),  wbifh  last  fact  may  sometimes  lie  n'fiTivd  to  tlie  ralher  large  pro- 
portion cf  urco  which  is  present.  Albuminuria  ia  exeeptiooal  in  simple 
umfmia. 

The  fatty  degeneration  of  the  internal  organs  (heart,  kidneys,  blood  res- 
sela)^  which  oceura  in  almost  every  case  of  marked  anaemia,  is  of  clinic-al  im- 
portftDce,  but  its  origin  has  not  as  yet  Wen  explaineil.  It  lm>;  already  been 
BUggosted  that  the  fatty  degcneraliun  of  ihe  h^-arE  may  W  the  cause  of  certain 
irregularltiea  in  its  functimuil  aetivity;  but  it  shouhl  1m-  said  lliiit  this  is  not 
invariably  the  caw,  for  often  the  heart  exhibits  a  surprising  energy  despite 
markeil  fntly  degeneration  of  its  miiwular  ti5i»ue.  The  eorren ponding  ehanges 
in  the  wall*  of  the  blood  vessels  are,  however,  of  great  iniportamn.  as  they 
frequently  fiecasinn  distiirlmnce,  above  all  by  lieniorrliage.  I ri  iniiny  in- 
stances (for  exairipN'.  in  Icnka-mia,  vitfr  infra)  an  actual  hemorrhagic-  diatlicflta 
is  develcijiod;  but  we  shall  find  later  (riee  the  chapter  on  remicinns  Ansemia) 
thai  other  factors  may  also  play  a  )>art  in  produiting  capillary  beiiiorrhagea 
in  severe  una-mia.     There  is  strong  evidence  in  many  cases  of  an  abnormal 
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permeability  of  the  rosoular  walls.  From  this  results  the  mild  grade  of 
(i*dtfnia  frequently  seen  in  unaMiiie  patients,  atlliough  in  some  few  niBus  lliia 
uhIl-iiid  iiiay  hv  at^-nin'ii  tn  passi\L>  i'iii^l'sIidii,  resulting;  fruui  lht->  ranlim.'  i)e- 
l>ilil}-  (i*h/p  Kupra).  The  iiic reused  permeability  of  the  reual  blood  veweU  is 
sumetimcs  sHodtd  by  polj'uria. 

The  bodiljr  tempenitiire  i«  very  nften  affected  in  aiupmift.  An  "  anaemic 
fever"  is  rery  frHjiiently  u^Koc-iatcil  with  pcrniL-ifiiis  ami'inia.  and  even  with 
CVM  of  profound  MHi)ii(hirv  aiui'mia,  a.s  nftiT  a  hirgi'  ht'inorriiHgi'  fmtii  llie 
Dtomat-h.  There  are  irregular  ctcvntionH  «f  temjx'raturo.  uminlly  owurring 
in  the  evenin^r,  and  attaining  IDl"  m  lOr  F.  (IW.S"  to  li°  C),  or  even  atill 
higher  iigures.  Tliis  fever  is  not  due  to  inflammatory  orpfanie  chan;;eii,  but, 
in  all  prtthahility,  ia  rattier  the  result  of  the  profience  of  toxic  substances  in 
llie  blood. 

ClinicAl  History  of  Chlorosis. — C'blornsis,  or  "greon  sickness,"  is  a  definite 
form  »f  primary  esst'Utial  aiia'niia,  wliieli  appears  oxtUislvely  in  the  female 
sex  and  in  the  years  of  adolesce  nee,  mainly  from  the  fifteenth  to  about  the 
twentieth  yejir  of  life.  Tfie  (liwaw!  eithiT  iriay  np|M'fir  (]uite  suddenly  in  a 
previously  healthy  girl.  an<\  in  sueh  a  eaae  may  completely  disappear  again 
after  a  few  wei^ks  or  iimntlih,  or  the  entire  caurse  may  he  a  chronle  one  witli- 
out  sharp  limits,  so  that  the  condition  approaches  more  nearly  to  a  consli- 
tulioaal  anaemia.  Jn  many  eases,  also,  it  uould  he  projwr  to  say  llial  tliere 
are  recurrences  of  chlorosis,  for  sevore  attjieks  of  the  disease  may  Iw  seen 
wore  tlian  once  in  the  same  girl.  As  a  rule,  there  is  no  definite  cause  to  lie 
found  for  tlie  appearance  of  chlnro»ia,  except  that  sometimes  it  seems  to 
be  promoted  by  an  unlij'gienic  inoile  of  life,  too  many  social  ongngeraents, 
or  King<-<>ntinued  mental  excitement. 

The  Trarious  symptoms  of  chlorosis  are  almoRt  all  direct  results  of  the 
anieraia,  so  that  they  have  already  lieen  descrilteil.  Tlieir  intensity  and 
variety  are,  hovrevcr,  very  different  in  different  eases.  ,There  are  mild  casea 
nrliere  the  |>atient  i-an  Imrdly  Ih^  cailled  ill.  She  feeliJ  perf**c'tiv  well,  hut  is  "a 
little  pole."  From  these  eases  there  is  a  gradual  and  unbroken  transition  to 
lite  other  extreme  of  severity. 

A  constant  anit  essential  symptfim  is  the  greater  or  less  piollor  of  the  face 
u  well  a#  of  the  rest  of  the  surfaco  nf  the  body,  and  of  the  miieons  mendiranes 
so  far  ns  visible.  This  pallcir  siniietimes  really  liiis  a  greenish  tint.  There 
is  almost  invariably  general  langnor;  the  piitienl  is  easily  fatigued,  and  has 
neither  tlie  desire  nor  the  ability  to  make  any  great  hiKlily  or  mental  exer- 
tion. There  is  also  a  tendency  tn  headache  an»l  vertigo.  Chhrolie  patients 
often  complain  of  dyspepsia.  The  appetite  is  usually  diniinisheil,  and  there 
is  often  a  sense  of  pressure  in  the  epigH.striiirn  after  menls.  There  may  1)6 
severe  ear<lialgia.  It  is  nut  always  easy  to  determine  its  cause;  often  it  si'ems 
to  be  purely  nervous.  Sometime*  there  may  U'  myalgia.  Moreover,  chlorosis 
may  be  associated  with  a  genuine  ulcer  of  tlie  stomach,  as  has  b«jn  already 
mentioned.  We  believe,  liowever,  that  this  combination  is  niueh  less  fre- 
quent than  is  eommouly  snpprised.  for  many  fihysiciuns  make  a  diagnosis  of 
gastrie  uleer  up<m  insiilTicient  data.  The  earlier  assumption  tfiat  the  dys- 
peptic symptoms  of  chlimmifl  are  aasoeiftted  with  a  laek  of  hydrochloric  acid 
in  tlie  gtistric  juice  is  entirely  incorrect.  If  we  nmkf  a  eareful  investigntion 
of  the  gastric  ftuictiona  in  chlurotic  girls,  we  shall  hud  that  the  nmounl  of 


i 


* 


CONSTITUTIONAL   DISEASES 

hyilrtKflilorii-  «citl  in  tlie  gaHtrit-  juii*  is  noniml  or  even  pxcessive.  Tliat  gas- 
troptfwiii  may  often  he  found  in  conjuoetion  willi  clilorosis  is  not  miriirising 
(sec  \u\.  I,  pagt:  5t>5).  Au  atleiiipt  Iiay  c\en  bi*ii  iiiatlc  to  regard  chlorosis 
OA  a  result  of  jjastropttwis,  aUhou^li,  of  course,  thi*  is  cnlirt-lv  int^jrrcfl.  The 
bowels  are  usually  constipated  in  chlorosis,  wliith  is  explained  by  llie  impaired 
apiietite  and  llie  slug<rittli  intc!itii)al  jwriFttaUis.  The  spleen  in  chlorosis  is 
rarely  swollen  (o  any  rcuniidcraljle  degn-t*. 

Over  the  eer\  ichI  veitiK  we  (>ft4>ii  hear  a  loutl  niunrmr,  which  lias  Itecu  above 
nienlionefJ  a;*  the  bruit  tie  diabh.  Kxaiiiinntioii  of  Ihe  heart  often  shows  a 
slight  increase  iu  tlic  area  of  cuRliac  duUnesti,  although  this  does  not  seem 
dtie  in  inoftt  eases  to  an  actual  dilatation  of  thp  heart,  bul  merely  tn  i  retrae* 
tioii  of  the  borders  of  the  hm-;.  Anwrnie  cardiac  iiiurniurs  are  often  heard, 
the  [luiw  Ifi  fn-<-i*h?rale<l  ami  easilv  exeileil.  (ttlnrwiHn  phy^'i^•lll  i>siiiiiinati(in 
docs  not  reveal  any  abnormal  ciinililion  of  the  intcninl  urgiini*.  It  is  a  very 
great  exception  to  Hud  any  iudicalious  of  diaturlmiicc  iu  the  spleen  or  lymph- 
glands  or  the  bone  marrow.  Fever  is  rare  in  mild  cases  cf  chlorosis,  but  in 
severe  eascj«  we  sometimes  see,  enpecifllly  at  night,  a  alight  rise  of  temperature, 
up  to  1(11°  K,  (^(H..^"  <'.].  Tlit^  ni'Jiie  is  usually  pale,  but  seliloni  dilTers 
greutly.  either  in  amount  or  nmstilut'nts,  fnun  the  normal  character.  It  is 
notcwi>rtliy  that  chlorutic  gtrU  arc  very  apt  to  sutfcr  from  disorders  of  nieu- 
struatioii.  The  mcnsies  may  not  ap[>rur  until  late,  cr  they  arc  very  scanty. 
Kven  »;onjpli-te  and  long-continued  amennrrlia-a  is  often  seen  in  elilorosis.  All 
these  disturhaiiees  .-leeiri  to  poinl  to  an  ossenlial  relation  hctwwn  the  appear- 
ance nf  chlorosis  aful  the  phenomena  of  sexual  life.  It  is  only  in  exeeptional 
iuslanees  that  ehlorotic  patients  liave  mcnorrhagia. 

Examinations  of  the  hlond  have  lnM-n  made,  in  the  hope  of  gaining  a  clearer 
ini*iglit  intii  the  triu^  chanulfr  of  <  lilon:>*i8. 

Condition  of  the  Blood  in  Chlorosis. — The  blood  i^  ui^nally  pale.  Upon 
microscopic  eitaniiratv^n,  we  notice  that  tlie  red  blood  corpuscles  do  not  tend 
to  form  rfjulcaux  so  nmcli  ati  normally,  and  sometimes  we  can  perceive  thit 
tlje  globules  are  c<nnpjiralively  light-colored,  and  are  not  all  of  the  same  size 
(anis-icytheuiia).  Micrttcytosis  and  poiliiloryslosiit  fretjuently  occur,  particu- 
larly in  severe  cases  of  clilorosis.  .\ljHiinimlly  large  red  corpuscles  als<i  appear, 
but  seem  lo  be  rather  the  result  of  swelling  than  genuine  iiiacrm-ytes.  Nu- 
cleated erythroeytcs  (nlinosl  always  nnrniohlasts)  are  seen  only  in  small 
nundiers,  if  at  all.  The  red  blootl-ccll  count  and  the  liciuoglobin  estimation 
gcnenilly  show  a  cnndlllon  which  Is  characteristic  of  cidorttsis — viz.,  less 
diminution  in  the  number  of  red  blood  rorpusclt^t!  than  in  the  amount  of 
hem^tglohin.  Hence  the  color  index  of  the  blood  is  lowereil  in  chlorosis.  We 
may  even  fitid  Ihe  erythrm-ytes  approximately  iiivnTial  in  nuniKcr  (about 
•|,0[H),(t(Hl)  and  henuiglohin  oidv  from  fifty  to  sixlv  per  cent.  In  most  in- 
stances we  find  .'i.Wfl.OOO  lu  3..")(HX000  red  blood  cells.  In  severe  cases  tfiey 
are  materially  less,  while  the  percentage  of  hemoglobin  is  reduced  in  still 
greater  proportion.  Obviously,  therefore,  the  hemoglobin  in  the  red  blood 
cells  is  abnormally  low  in  chlontytH.  Tn  nt'ONt  Instances  Ihe  white  cells  show 
no  special  changes,  but  leucopenin  is  occasionally  observed.  The  number  of 
the  blood  plaipies  is  generHlly  considcrablv  incn^aseil. 

We  have  already  intimated  that  there  is  great  variety  in  the  general 
course  of  chlorosis.    Manv  cases  which  seem  severe  at  first  terminate  in  com- 
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plete  recovery  by  the  end  ot  four  to  bix  weeks,  or  witliin  u  few  months.  Other 
vasei  are  much  more  njislinate,  resist  all  modort  of  treatment,  and  undergo 
frequent  rolap*io«;  so  that  with  it^  manifold  vai-iotioim,  iiii|iniveriienls,  and 
t'xAcerlifitii>n»,  thy  diwiiwe  may  mtiipy  t.>ne  nr  two  years  or  more.  The  prog- 
noeia  may  he  regarded  as  favorable  on  the  whole,  but  it  Hhoold  alwa^'s  be 
given  with  a  eertuin  degree  of  reserve.  It  is  true  that  ordinary  chlorosis 
ne\er  involves  direct  dan^r  to  life.  We  slmll.  however,  Hud  that,  m  far  as 
6\'mptniiis  go,  there  ie  no  ithar)>  dividing;  line  b(!twi>tJti  "simple  oldorni^is  "  and 
"  pernicious  anirniia,"  and  in  any  individual  OA:^e  it  may  not  at  first  be  pos- 
sible to  decide  which  variety  of  anu-mia  i»  iH-finf  us. 

Tl»ere  are  hardly  any  Inic  coinpllcatinns  of  t-hlon»»i»i.  If  other  organic  dis- 
eases, mich  as  pulmonary  tuljemilogia  or  gastric  ulcer,  exist  along  with  chloro- 
aii,  one  BliotUd  always  consider  that  the  ana-mia  may  have  developed 
secondarily,  or  that  the  dimmses  may  Iw  present  from  more  coiiicideneo.  All 
Ihe  varieties  of  nervoiisnww  and  hysteria  are  frequently  found  in  asfincialion 
with  chlorosis^  and  yet  it  cannot  Iw  UK^umcd  in  every  casw  that  there  is  an 
essential  cflusalive  relation  between  them. 

■  The  only  remaining  [mint  worth  nx-ntioniug  h  the  occasional  temleney  of 
the  blood  to  coagulate.  Tlnisi,  tlironibosis  of  a  feinoral  vein  occurs,  or  throm* 
bosis  of  the  viwwU  of  the  retina,  and,  wliat  is  a  matter  of  clinical  importance, 
thromI«isis  of  the  cranial  sinuics  {//.  r.). 

Biai^nosis. — The  diagimsia  of  cfilnrnsis  is,  in  a  certain  sense,  easy,  for  the 
chanietcriitic  i-yniptonis.  |he  pallor,  and  the  ordinary  phenomena  consequent 
nn  mnptitiitional  ana-mia,  aro  nlways  easy  to  njiimxTiate;  but.  on  (be  odier 
hand,  the  diagnosis  is  not,  pcrfci-llv  simple,  for  the  nmeinia  inust  be  aelually 
a  primary  cssicntial  ana-mia  in  order  to  justify  the  nuuie  chlorosis.  Wc  there- 
fore have  no  rig-ht  to  dwlare  the  diagnosis  of  chlorosis  until  we  have  made  a 
careful  and  thorough  physical  examination,  nnd  have  found  that  no  factors 
are  prewnt  which  might  produce  a  secondary  ameniia. 

We  t^bniihl.  aI>ove  all,  bear  in  tidnd  the  jHissihilily  of  incipient  tidnrcidosis, 
and  examine  the  lungs,  the  expectoration,  and  the  general  condition  of  the 
patient,  and  also  consider  hereditary  and  other  prcdispcjsing  influences.  We 
fthonld  bear  in  mind  the  possibility  of  some  organic  disease  of  the  stomach, 
Fiieh  as  ulcer,  catarrh,  or  dilatation,  nr  chronic  reiud  di.-*ease.  or  pns.«ihly  con- 
stitutional syphilis,  giving  rise  to  tlie  syphilitic  chlorosis  before  nientioned. 
In  many  caH?s  it  is  easy  to  exclude  all  these  scu-ondary  ftirms  of  fina?mia,  but 
occatuonally  Ihe  task  is  a  very  difTieult  one.  In  making  a  diagnoeiR  of  chlorosis 
it  is  very  important,  also,  to  consider  always  tlie  geiicml  conditions,  ptirticu- 
larly  (he  rapid  onset  of  the  ana'uiia  at  the  time  of  iKiok-sccnce  in  young  girl>', 
and  the  greater  or  less  disturbance  of  menstniation.  The  characteristic  condi- 
tion of  the  blocxl  ( viilf  sn/trn.)   is  nls<i  to  be  considered. 

Treatment  of  Anseraia  and  Chlorosis. — The  first  indication  in  treating 
ch|onij:is,  as  well  as  every  other  f'triii  of  iinfpinia,  is  to  promote  the  regeneration 
of  the  blood.  Tliere  are  two  way.<  in  which  we  can  endeavor  to  fulfill  this 
indication — first,  by  gi-neral  hygienic  and  dietetic  measures,  and,  sectmdly,  by 
employing  certain  internal  rcmei-|i(s, 

Firvt  among  genera!  measures  pomes  a  eare  for  pure  air,  sunlight,  and 
proper  food.  Miinv  a  pale  city  girl  regains  her  ruddy  cheeks  after  a  few 
weeks  spent  either  in  the  country,  or  iu  Ibe  inoyntninsj  gr  at  the  aoashore. 
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The  choice  of  a  place  must,  of  t'oiirse,  depend  mainly  upon  tlie  circuraatanc 
of  the  patient.  In  many  instances,  boarding  ia  any  suitable  country  place 
answers  as  well  as  a  lnn<i  and  fspi:'n(*ive  joi]rm?y.  If  the  washnre  be  chascn, 
801110  Iwlhing  n-siirt  on  thf  Xoith  Sea  will  usually  he  preferdhle.  Thore  are 
other  phices  where  the  patient  can  conihine  llio  advantji^jcs  of  pure  forest  air 
and  ferruj^inous  mineral  water;  these  will  be  mentioned  Mow. 

The  diet  of  anaemic  pntients  should  be  easily  digestible  and  rich  in  albu- 
men; carbohydrates  and  fal  should  \h}  given  in  hut  limited  amounts  to  patients 
in  wliom  the  jMunintlus  ailipasus  in  already  well  developed.  I^eau  patients,  on 
tlie  other  hand,  rcfjuire  such  iugrfdiLints  in  their  diet,  and  should  he  reeom- 
tnend('<l  to  take  simple  puddings,  extract  of  malt,  hutter,  and  cod-liver  oil. 
Milk,  if  well  home,  is  certainly  not  an  unsuitable  fwid  for  ana-niic  paliiTiits, 
hut  we  do  not  awribe  any  special  vnlac  to  the  drinking  of  large  amounts  of 
milk  as  a  cure  for  chlorof^ia.  In  the  first  place,  milk  contains  an  extreuu'ly 
dniall  amount  of  iron,  and,  j^econdly,  it  h  very  apt  to  caiif<e  troublesome  con- 
stipation. The  enforced  ui^  of  milk  is  a  tflrture  to  many  eblorotic  girls,  and 
I  Itavc,  frt'ipieiitly  secured  tlie  gratitude  of  my  patieids  hy  relieving  them  from 
tlie  U]ilk  for  wliich  llicy  had  an  antipathy.  Fornwrly  it  was  not  uncommon  to 
onler  '"milk  cures". — i.e.,  an  almost  oxcln.«ive  milk  diet — liut  we  regard  thia 
as  decidedly  unsuiUdile.  On  the  other  hand,  we  would  especially  advisiie  the 
use  of  the  yolks  of  eggs,  provided  eggs  are  well  borne  hy  the  patient,  and  are 
not  ihe  <iUject  of  strong  aviThimi.  Tbi;  yolk  of  rgg  is  cnnipanitivi-ly  rich  in 
hetiialogeii,  which  is  a  nuclcin-liko  compound  of  inju  from  whirh  it  is  prolmlilo 
Uuit  hi'iu'iglohiii  is  fciriiLcd  ;  emphasis  should  likewTse  hc^  laii!  u]kiii  the  use  of 
an  ahunclmu-e  of  green  vcgctahtcs,  such  ns  spinach,  for  these  all  contain  a 
large  amuuiu  of  inm.  Some  authors  ascrilHi  an  exaggerate*!  value  to  alcoholic 
U'veragiv.  Tht-y  may  U'  allowed  in  moderate  amount  if  the  patient  asks  for 
them  and  linds  the  appetite  improve  under  their  use.  The  best  to  choose  for 
an  ernflcialetl  patient  are  [Kirtcr  anfl  other  varieties  of  Iteer  rich  in  extractive 
principles,  hut  wine  is  often  ill  borne  by  chlorotic  girls,  being  apt  to  cause 
paljiilation,  cte. 

Many  physicians  al.«o  insist  ujwn  "abundant  exercise  in  the  open  air." 
Thij*  can,  however,  be  carried  too  far.  A  chlorotic  girl  ia  often  ma<le  to  lake 
long  walks  in  spite  of  her  own  reluctance  to  do  w),  with  the  rwult  of  becoming 
more  languid  and  exhaiisterl  tliau  she  was  before.  We  even  believe  that  a  case 
of  ]"rofonrid  anifiiiia  will  In-  hi'iiclititi  hy  a  <rrtain  degree  of  bodily  rest.  Thus 
any  needless  tiix  upon  (lie  uiu.*eles  is  aToid<'d.  The  most  hrilhant  result-i  we 
have  ever  ol«served  in  the  Imitmont  of  cldorosis  have  Ihh'h  within  the  hospital. 
The  palicnt.s,  who  are  usually  factory  operatives  and  servant  girls,  are  often 
kept  in  bed  for  Ibc  tirsj.  two  or  tlirce  weeks.  We  ailniit  that  pure  c'lunlrv  air 
may  Iw  very  l)cneficial.  hut  we  would  strongly  ndviso  nindcraliiiii  in  biMlily 
exercise.  We  consider,  therefore,  n-st  in  the  open  air,  with  appropriate  mmr- 
ishment,  as  one  of  the  best  remedies  for  chlorosis.  If  the  patient  begins  to 
feel  more  vigorous,  she  will  of  herself  take  more  exercise. 

Of  internal  remedies,  the  preparations  of  iron  have  long  occupied  the  first 
place  in  the  treatment  of  all  varieties  of  anannia.  How  these  exert  their  in- 
fluence is  at  preftcnl  quite  uncertain,  for  the  body  needs  so  small  nn  amount 
of  iron  that  the  iron  contained  in  ordinary  food  HTms  to  l>e  quite  suRicieul  for 
the  demandij  of  the  system.    The  iron  preparations  seem  to  exert  a  specific 
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stimulus  on  the  bloofl-forDiiiig  function  of  tlw  bone  marrow.  The  therapeutic 
elEciencv  of  iron,  however,  is  proinin('nt  chiefly  in  chlorosis;  in  all  other  forms 
of  anxmia  the  etJicacy  of  preparations  of  iron  is  much  more  uncertain  and 
donbtful. 

The  number  of  iron  preparations  that  arc  rcconnncnded  nnti  are  u(=ed  is 
verjr  large,  and  iscoiiLimially  hv'mg  incn-Hscd  hy  the  cnnimercinl  iniiiiufactitrera 
of  drugs,  although  tht-re  is  no  actual  nwil  of  such  iaerease.  Almost  every 
physician  haa  his  favorite  prescription,  to  wliirh  he  ascrilwa  the  greatest  effi- 
ciency. We  ourselves  employ  most  fretjuently  in  chlorosis  the  long  and  well- 
known  Blaud'n  pills.  Wc  can  assture  (he  reader  that  Ihey  are  almost  always 
Wfll  bi>nie,  and  oftt'n  caiiw  a  surprisingly  rapid  and  dL-ciilfd  imprnvemtuit  in 
chlorosift.  We  iiMunily  prcserilM-  lliciii  in  the  following  fnrni:  Dried  sulphate 
of  iron^  pure  carbonate  of  potastsiuni,  each  150  to  2'iit  gr.  (grn.  10  to  15); 
tragacanth.  q.  s.  This  makes  100  pilEts,  of  which  2  to  4  are  to  be  given  three 
tiiiiee  a  day  after  rocalH.  Other  ferruginous  ri'meilies  which  arc  likewise  often 
naefiil  are  rednt-ed  iron,  which  is  ahsohitely  pure  iron  in  a  very  finely  divirled 
jiowder,  and  is  j»reserih(?d  av  n\w\i  nr  iu  pilU.  from  I  to  'i  gr.  (gni.  O.O.'i  or  0.2), 
U)  be  given  wvi-ral  iiniL'S  a  day:  two  preparations,  ferri  rarlmnas  »Hccharata 
(U.  8.  P.),  and  fcrnim  oxydutum  i-aeeharatuni  solubile  (Ph.  C),  arc  prc- 
■icrilifd  as  looi»ii  powder**,  of  which  .5  tn  1  teaspnonful  may  be  given  in  water 
three  Uuten  a  day.  TIil*  last  numcd  has  a  special  advantage  in  that  it  docA 
imt  blacken  the  t«>ih.  Another  good  preparation  of  irr»n  is  the  lactate,  which 
iiiny  be  given  in  [wwdurs  and  pills,  in  the  dust?  of  Z  to  5  gr.  (gm.  0.1  to  0,.T). 
The  tineturcs  of  imn  are,  in  general,  nearcely  to  be  reeoiiiinendcd,  and  are 
uj'iiiilly  e!nplnye{l  only  for  children.  Bwide.-*  those  long-tried  iron  prepara- 
lioDs^  nifxlfrn  industry  has  thrown  upon  the  market  an  almost,  countless  nurn- 
bvr  of  organic  iron  preparalions  in  nianifnld  cotnhiniition  and  cO[|1p^^itinn, 
prrwlured  mostly  from  tin-  lilniKl.  Many  nf  tlio'c  rcinedii^si  (ferratin  and  fer- 
ralose,  triferrin,  hemaliiunien,  l»Mtiatiigeii,  wnigiiirial,  IumiuiI,  lieriingHllnl,  and 
nmny  others)  have  acipiircfl  a  ciTlain  rcpiihilion  in  [iracticc,  and  we  wnuld 
not  altogether  (juwition  their  etlicieucy.  But  no  prouC  has  ever  been  given 
that  they  yield  better  therapeutic  results  than  the  dder  fdmple  preparations. 
At  be>t,  their  higlurr  price,  and  the  more  elegiint  ni>jmariince  of  the  packages 
in  wliirli  llipy  are  put  up,  are  likely  to  create  a  curtain  suggestive  eiTcct  with 
jteiiple  of  lesser  intclligcnc".'. 

Exceptionally,  iron  is  iidI  well  l>i>rtif,  mid  cau.tes  digestive  disturbances  or 
diarrliea.  Wc  uiuat  then  try  another  preparation  nr  dimiuieh  the  do!>e.  It  is 
ucual  to  fnrbi<l  tin*  ingestion  of  sour  articles  of  diet  while  taking  iron,  but  the 
injunction  is  due  mainly  to  pi-ejitdice. 

The  u-se  of  mineral  waters  containing  imn  is  quite  eoinmon,  although  the 
amount  of  iron  thus  ininahuvd  iuU*  the  system  is  uo  small  that  it  l»  hard  to 
Dndcrstand  their  tlu'rajvcutie  valne.  f)f  those  artificially  produced,  that  which 
cnnlains  the  pyrophosphate  of  iron  is  the  best,  and  seldom  irritatc-s  even  a 
delicate  stomach-  The  nalurni  chalylnaite  waters  are  also  bottled  and  .'ient  to 
diiilani  places.  They  are  often  more  effective  if  drunk  u]mn  thi;  spot,  but 
merely  because,  in  that  case,  the  gi-neral  hygienic  surroundings  of  the  patient 
are  l»etter  than  thev  would  be  at  home.  The  best-known  and  most  popular 
ft^rruginoDS  springs  in  tiemiany  and  Switzerland  are  situated  at  Cudowa,  Rip- 
poldsaUj  £lfiter,  Schwalbaeh,  Pyrmout,  Slcbt'^Uj  Kohlgrub,  Dribiirg,  Lieben- 
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stein,  and  St.  Moritz.  *'  Stoel  baths  "  are  also  much  employed,  but  the  effect 
is  due  uot  to  the  irnii  cimtaini^l  in  tho  watur,  hiit  to  ihe.  Ii'ni|)eraturf  of  the 
water  nnd  the  carhnmc-acitl  gas  it  tniitainn.  Baths  gerierally  swm  to  be  of 
(Jpcidfil  servipi*  In  ch!ornsii«.  aud  heiuti  we  nfteu  pre^crilK*  liiiupk'  balhs  or  sail 
batJis,  giving  a  bath  of  fiftiiun  or  twenty  minute?'  duration,  at  a  temperature 
of  no"  In  SI.V  v..  two  or  three  tiuu's  a  Wf*-k,  Jidding  Ti  nr  (1  pounds  of  ^alt  to 
the  latli.  \\v  nnt  infrfqin-ntly  ulitain  very  licnt-'ficial  rcsnlts  from  ^wealing, 
and  fsptTially  from  incantlcsTtut  rlectric-light  baths,  which  iKjem  to  have  a 
direct  stimulating  effi>ct  on  the  formation  of  blood. 

Some  other  rt-iiiwlii^  besides  imr  tire  oeeasionally  employed  in  chlorosis. 
Of  tht'^e,  the  cliii'f  is  arwiiic.  Its  ctTects  are  often  very  lienrtifial,  an<l  it  do- 
aervpw  a  trial,  espci-iany  in  spviti-  chsi's,  II.  may  l»e  givi^n  alnnt'  or  in  combina- 
tion with  iron.  Wc  have  repeatL-dly  wwn  cases  of  chlorosis  which  showetl  no 
improvement  after  the  use  of  iron,  in  which  the  combination  of  iron  with 
fiinaU  amounts  of  arsenic.  ^  to  ^  gr.  {^rrii.  0.002  to  0.004),  three  times  a 
day,  hud  a  strikingly  hciiftieiHl  elfii't.  The  iron  iireparationis  are  also  fre- 
quently fombim-d  with  quinin  and  olhi.'r  bltleri*;  also  with  aja-rients  (pil.  aloea 
et  ferri).  Sdiolz  and  Striibing  reconmicnd  the  Hilministralion  of  milphur  in 
chloroeis — purified  sulphur,  10  parts;  sugar  of  milk.  20  parts;  dose,  as  much 
as  can  lie  lifte<]  on  the  point  of  a  knife,  three  times*  a  day.  Other  physicians 
extol  iiinngiincse.  No  iw])erial  advantage,  however,  has  been  shown  to  pertain 
to  these  renieilies. 

Although  the  eonstitutioual  treatment  is  always  the  main  consideration, 
yet  sometimes  specinl  synijttoms  demand  attention.  Violent  hea'dache  may  be 
relieved  by  anlipyrin,  or  similar  remediei;;  dyspeptic  pyniplonift  are  1o  lie 
treated  by  earefid  iujiinetlons  hs  to  diet.  The  pHlienl  should  avoid  pressure 
from  witltout  upon  the  region  of  the  etomach,  and  should  have  easily  digested 
food.  The  internal  administration  of  hydrochloric  acid  i8  pro]ier  only  when 
the  examination  of  tlie  gastric  juice  bus  .<liown  that  there  is  a  diminution  in 
hydrochloric  acid :  as  a  ru!e,  there  is  an  abundance  of  hydrochloric  acid  secreted 
{vide  ssipra),  and,  if  so,  one  might  better  try  alkalies. 

If  there  lie  constipation,  it  is  desiraljle  to  remedy  it  rather  by  Ruiiahlc  diet 
tlian  by  laxativeH.  Thus,  we  may  prescribe  fruit,  Cralmm  bread^  and  other 
foods  which  promote  peristaltic  action  by  the  tnechanicul  irritatiim  which  tliey 
exert:  also  gentle  massage  of  the  abdomen,  aod  only  when  these  fail,  injections 
or  mild  laxatives. 
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Definition  and  5Itiology. — Wo  apply  the  terin  pernieiouB  fln»<mia  to  u 
Nfvero  and  raif  form  nf  anwrnia  which  is  naually  fatal,  and  wliieh  develops  as 
a  primary  diseaw'.  without  demonstrable  cause,  in  both  men  and  women. 
We  must  hold  fast  to  this  conception  of  the  disease,  ew|K!cia!ly  as  the  at- 
tempt has  been  repeatedly  made  nf  late  to  degrade  pernieunm  Hn^rmia  from 
the  rank  of  an  idio]>alhic  disease,  and  regard  il  as  merely  a  grave  fonn 
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of  secondary  anipmia  vrhicli  may  result  from  any  one  of  the  moat  variuua 
caases. 

Of  course,  the  diagnosis  of  primary  amemia  may  tie  wroagJy  made  in  cases 
where  a  more  careful  search  will  delett  some  8pe«:ial  cauae  for  the  ooncHticu. 
.Such  a  mJbtakc  may  btvonn;  evitlfiit  at  the  nutopsy.  Thus,  in  rppfatoci  iu- 
titaiiees,  caifies  wliifh  have  heen  during  life  regard*^  us  "'  pemicioug  8na?mia  " 
have  been  shown  to  Ik*  cancer  of  the  8tomach  (Vol.  I,  page  548).  In  other 
caws,  however,  it  is  more  diHicult  to  diHcovcr  the  priniaiT  cause  of  tlic  anaemia. 
T\\ut>  the  profound  amenitA  which  attacked  the  inei)  at  work  upon  the  St. 
(lothanl  Tunnel  wiis  at  firwt  rcpinled  a»  idiopathic,  hut  more  direful  iiive*iti- 
gati<in  showed  that  the  dieeasc  was  reully  due  to  muhylostoiniaaii*  (Vol.  I,  page 
6:-tS),  the  ravages  of  which  parasite  have  in  other  cases  also  been  confoutidcil 
With  the  symptoms  of  |ieniiciouc  ana-mia.  lte3'hor  end  Riineherg  liiivr  lately 
called  attention  tii  the  fact  that  the  presence  of  both riooepha his  latus  [vide 
Vol.  I,  page  630)  in  the  intentine  may  prnduce  an  affwiion  resernhlinij  severe 
and  apparently  primary  iiiunnin.  or  late  llitre  have  l)epn  a  numhcr  of  cases  re- 
ported where  the  post-mortem  examination  showed  tliat  the  progressi%e  inaras- 
muB  and  aiue>mia  of  the  patient  had  resulted  fr<uii  an  extensive  atrophy  of  the 
ruata  of  the  stomach  and — what  is  iiuire  inipi>rtflnt — of  the  intestine,  associated 
in  some  iiiHlances  with  well-marked  lesions  of  the  synipatliHtie  ple.'cus.  Tlie«e 
ca«ott  arr  vi-ry  interesting,  Itiit  have  nothing  wlialevt-r  to  do  with  pernicious 
aniemia.  Often  the  symptoms  even  during  life  differ  not  a  little  rrmn  those 
of  pernicious  anemia,  so  that  wc  cannot  think  it  right  to  establish  what  iii 
cttlled  a  "gastrointestinal  vnriely  of  pernicious  anifuiin."  It  is  a  very  inter- 
filing hut  jioniewhat  piiz/liiig  fnct  tlmf  the  iliwasc  iiiny  appear  as  n  sequel 
to  «  great  htss  of  blood,  whether  from  one  or  several  henHtrrliages,  ll  eceins 
n»  if  the  body  were  sometimes  unable  to  recover  from  the  effects  of  large 
hezDorrliagea  of  this  sort,  so  that  the  acute  merges  into  a  chronic  and  pro- 
gntme  aiuemia.  which,  despite  nursing  and  treatment,  advances  to  a  fatal 
lennmation.  It  im  ipiile  doiihtfnl,  however,  whether  sucli  cases  should  be 
rUnMti]  «.•!  gpnuinc  [KTuicious  anieinia. 

We.  therefore,  distinguish  various  kinds  of  secondary  severe  (pernicious) 
anaemias  in  which  the  amentia  is  to  he  taken  as  a  symptom  or  as  a  tiK^uel  to 
a  primary  disease  of  a  dilTenmt  character  (cancer,  hehninlhia^i.-;).  In  con- 
tradistinction to  thenc,  we  designate  as  genuine  pernicious  ana»mia  that  form 
of  di^eflM  in  which  severe  uria'inia  appears  withnut  any  assignable  caii(!e  and 
vilhout  any  other  priniary  organic  affivlion,  and  in  most  cases  advaneea 
»lcaddy  (o  death.  The  appearance  of  (he  blood  and  the  general  nyinploni!=  in 
the  wTcre  srcondnry  ana-mias  correspond  altogether  with  those  of  progressive 
pc-micious  anemia.  In  spile  of  all  this,  it  i«  absolutely  necessary  that  these 
two  conditions  be  entirely  dis.'soclftted  so  long  as  wo  maintain  the  existence 
of  a  sp<i-ifie,  progressive  jierntcious  an»>mia.  the  exact  nature  of  which^  tt  is 
true,  is  still  unknown. 

Tlie  credit  of  having  Iwon  the  first  to  study  pernicious  anieniia  as  a  special 
form  of  disease  belongs  to  Biermer  (18G8>,  althongh  occasional  instances  of 
the  di.^eftse  had  long  liefore  been  noticed.  [The  puerpenil  form  of  pernicious 
ansemia  was  de«eril»ed  hy  Waller  flianning  in  1848.] 

With  regard  to  the  special  a'tiolog^-  of  progn'ssive  pernicious  luiivrnia,  it 
taaeX  be  eonfe>>se«I  that   we  have  oh  little  definite   information  as  about  the 
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letiology  of  chlorosiji.  Often  it  has  been  tliought  that  the  diseaee  might  be 
inferlioua,  but  the  discoveries  thus  far  reported  of  giKK-ilie  microorgauisms 
in  the  blootl  lack  ooTiflrniatioij.  We  cannot  at  all  fiml  that  the  genera!  c«ur!*e 
nf  poniieitiup  aiiwiniu  paints  ironviiicingly  Ut  the  Hi-liim  of  an  exogiMliius,  infei;- 
tiouB,  or  toxic  cause.  The  asi*iJiii|)ti«n  ii*  jjowiljle.  but  n(»t  una  voidable.  Fer- 
hapij  we  have  to  dent  with  a  purclv  endogenous  disturbance  of  t]w  blood  life, 
or  with  anomalies  of  the  interna]  secretion  or  inteninl  cell  life  somewhat 
like  the  eontinuctl  muscle  wa^ite  tliat  oetnirs  in  progresijiive  muscular  atrophy. 
There  do  not  usually  w-eni  In  be  any  spiriiil  cvriliiig  cjiusi-s.  U  has  lie^n 
niainlaiiicd  that  uu favorable  hygienic  surroundings  and  insullicicnt  noiirihb- 
ment  promote  the  development  of  the  diwasc;  and  this  would  apply  perhaps 
to  some  cajfc'i*.  but  certainly  it  (loc'.»i  not  to  all. 

In  some  cases  the  pi-evjouf*  occupation  of  the  (wtient  apiieara  to  have  had 
an  injurious  effect  on  tlie  libi«)d  (toxic  infliienees,  such  as  carlionic  oxid.  also 
continued  exposure  to  heat  while  working  near  tm^,  etc.).  We  are  inclined 
to  regard  it  aw  clinrticteristic  of  this  disease,  as  well  as  of  chlorosis,  that  the 
amemia  may  develop  despite  Ibc  most  favorable  outward  circtunstances.  That 
pregnancy  really  produces  a  particular  predisposilion  to  pernicious  anaemia. 
Hit  Ousserow  has  maintaiiwl,  we  would  not  regard  aa  certain.  Among  the 
many  cbrcs  of  pernicious  ana'inia  which  we  have  observed,  thei-e  was  not  a 
single  one  arifiiiig  from  prfgnancy.  It  is.  of  course,  admitted  that  peculiar 
conditions  of  severe  pueriH'ral  a]ia'mia,  with  all  the  iudieationti  of  [K-riiicioiis 
amemia,  sometimes  occur.  They  may  end  fatally,  hut  may  al^o  undoubtedly 
entirely  recover.  There  is,  probably.  §ome  connection  between  them  and 
gpcctfic  toxic  influoncft!  (analogous  to  the  nephritis  of  pregnancy),  and  they 
(hu^  present  a  speciiil  form  of  anjiMoifl. 

Genuine  pernicious  aojeinia  iievr!o|>s  in  males  fully  as  often  as  in  females. 
Moet  cjues  occur  in  middle  life,  from  about  the  twenty-fifth  to  the  fortieth 
^r. 

Pathology. — The  principal  criterion  of  progressive  pernicious  anoeraia  ia 
A  negative  one — i.e.,  an  entire  ulisencc  of  jiny  organic  disease  (cancer,  etc.), 
or  of  any  wndition  (parasites)  to  which  the  origin  of  the  ana-raia  might  Iw 
iLHl'ilted.  An  nbtfolutely  positive  diagnosis  of  "  essential  "  ana-mia  can  be 
wtdr.  therefore,  only  from  the  result  of  the  autopsy.  The  positive  anatomical 
VOIHlilionH  found  have  nothing  pi'culiar  to  themselves;  they  are  pnwent  in 
blv  manner  in  every  i-nw  nf  severe  ("  pernic-ious  ")  anieniia.  We  shall  not 
W««>  Jl*cuiw  the  changes  in  the  blnod  itself,  inasmuch  as  they  will  ninre  prop- 
yl Iv  »li¥tTilN'd  nuHing  the  eliriii-«l  phennmena.  The  ehangci*  in  the  internal 
iMf»(u  npfH-ar.  lintt  of  all,  of  (vinrse.  as  an  excessive  ana'mia.  and  next  ax  a 
h^^yt  ^VitMH' rill  inn.  The  latter  ii^  usually  he^'t  marked  in  the  lii'arl,  but  it 
&t<u  ftAeoi*  tlu'  kidneys,  the  liver,  and  the  walls  nf  the  slomnch  and  intestines, 
AH  IIm*  inlima  of  (he  hlood  vessels.  VVo  have  alreadv  pointed  out  that 
MV1,  <\nxt  |'twll|^>  i»  to  he  regarded  as  the  direct  result  of  the  anoitnia,  probably 
Wv4V«<v  vJl  tW  ditutiii''hiH|  supply  of  oxygen  in  the  tissues. 

(1k^  w^vumI  iint^trtant  le^iion  nf  pernicious  anaemia  is  the  heniotrhages, 
^ImU>  mimIK  bid  iMrasinnaHy  large;  these  are  usually  numerous,  and  are 
llMlut  iti  lU  nvH  uf  loealiontt.  The  most  impoi'tant  of  these  hemorrhages  are 
mljft.  Umi  KJMi^  bwHtltsi'  they  can  \w  ib'moiistrat*-d  by  means  nf  Ibe  opbtbalmo- 
'MUX  J>fc^  Wtf     'Viwy  are  very  fruijucnt.    We  luay  also  find  ininide  hcnior- 
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rliaf^  in  the  aeroits  membranes,  such  as  Uic  pleura  or  iwricardiwni,  in  the 
hriiin  ami  in  tlit*  tinicMti!^  iin'tiiliraiies.  Ciiliiinxnis  wn-liymost's  ari*  aliio  occa- 
liK^nalty  fnuiiti.    Wo  shall  revort  later  to  the  iflinlogji-  »f  thcHf-  hetnorrhajpjs. 

8till  MiioLher  ww)ii(iury  »yni]nnm  is  an  ahuntianl  <i»-(Hwiil  o(  irnn  (hemo- 
siderosis) in  the  wlU  of  many  orffansf.  Thi*  van  usually  Iw  dctcniiinetl  only 
by  the  airl  of  thu  ti)icr(»ieopL>  nr  tnicmelieniit-al  tcKlti.  It  is  most  aliimrlant  in 
the  piTiplieriil  zorii-  of  thi'  iifpiitic  lohnli-s.  hut  it  also  occurs  in  I  lie  kidney*, 
pancreas,  bone  morrow,  cplccii.  stomach,  ami  other  organs.  Qiiinetje  liaw  btml- 
ied  this  point  very  carefully,  and  finds  that  the  total  amount  of  inm  contained 
in  the  liver  in  pernicious  anipmia  is*  much  lurper  than  normal.  The  most 
natural  and  inoiit  probable  interpretation  of  this  fact  ii^  that  the  iron  origi- 
nates from  the  dL'striictinn  of  large  nunilxTs  of  red  blmKl  eorpi]i'cle,<. 

Besides  the  ordinary  syKlcinitf  conditions  attendant  npon  the  anoemia, 
f!|ie«<tal  attention  has  ualurally  been  directed  to  those  orgiuiH  wh'wh  bear  a  close 
relation  to  the  production  of  Mood,  but  withoul  llnding  any  specific  changes 
in  them.  The  lymph-glands  do  not  usually  prewnt  any  change  in  pernicious 
ana'mia.  The  spleen  is  in  many  cases  normal.  In  exceptional  instances,  how- 
eviiT,  it  is  decidedly  enlarged,  allliough  never  rnormeius.  Kven  when  the  organ 
is  enlarged  tlierc  are  no  inifHirtanl  hititological  cliangpA  to  W  detected.  Cai^ea 
of  pernicious  ana-niia  with  marked  splenic  tumor  ore  often  termed  splenic 
anmnia  {rule  infra),  but  we  do  not  oursclvcii  sw  bow  such  cases  differ  essen- 
tiallj  from  others  in  which  the  spleen  is  not  enlarged.  The  changes  in  lite 
bone  marrow  ai-e  by  far  the  most  constant.  This  structure  plays  an  important 
part  in  the  formation  of  Iheblmid.  C.  Worjd,  and  after  him  t'obiihcim,  called 
attention  (o  the  fact  thai  the  bone  niarmw  is  almos-l  iiiviiriiilily  afTwled  in 
pernicious  ann'rnia.  Instead  of  its  nonnal  yellow  color,  it  has  a  dark-red 
color,  like  raspberry  jelly.  The  normal  *'  fatty  marrow  "  of  the  long  lK>nes  is 
transformed  into  red  '' lymphoirial''  (i.e.,  blood-forming,  the  badly  chosen 
name  Iihb  nothing  to  do  with  the  lymph!)  nuirrtiw.  This  sign  of  regenerative 
activity  h  mis-^ing  only  in  excx-ptional  cases.  Sueh  cases  have  Utrn  Ifrmfd  the 
"aplastic""  form  of  pernicious  ana"mia.  In  most  iustacces  we,  however, 
find  on  microscopical  examination  of  the  red  marrow  every  indication  of  an 
extremely  active  regeneration  of  the  red  Mood  corpuscles  (numerous  erythro- 
Idasts,  nucicatwl  nonimblnsts.  megiiloblasls.  etc.).  Obvioufily,  however,  this 
n*grneration  is  only  the  reaction  from  nn  inerca-icd  priinnry  <lecay  of  the  fin- 
ifihisi  element**.  Histologic  C"onditions  us  wcU  as  the  abundant  deposits  of  iron 
in  the  bone  marrow  argue  in  favor  of  this  conclusion.  It  is  an  interesting 
fact  that  signs  of  renewed  hlood-forniing  activity  are  also  present  in  the  other 
organs  (liver,  (spleen,  lymph-glandii) :  thus  we  have  a  return  to  embryonic 
conditions  (Erich  Meyer  and  A.  Hoineko  and  othent).  Tlie  myeloid  tissues 
of  the  bone  marrow  undoubtedly  participate  in  thc:^c  occurrences.  Strange 
to  say,  the  destruction  of  blood  take?  place  chiefly  in  the  blood-forming  organs 
(bone  marrow),  and  not  in  the  Ii1o<m1  itself,  a:;  in  i=ome  toxic-hrmnlytic  proc- 
e«sea  of  a  dilTerent  cliaraefer  which  lead  to  bcmogloliinn'mia  (tf.  v.). 

Symptoms. ^Ab  already  stated,  ihe  Kyinploiris  of  pernicious  nna^niia  usn- 
ally  begin,  independently  of  any  dtmonjitralde  cause,  in  individuals  previ- 
ously healthy,  and  develop  so  slowly  and  griuiitally  tliat  it  is  hardly  ever  pos- 
ftihlc  to  determine  the  preciiie  date  of  thft  conimcncfmcnt  of  the  disease.  This 
is  still  more  likely  to  be  the  case  if  the  trouble  occurs,  as  indeed  it  may,  in 
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indivirltials  who  were  prerioui^ly  feeble  and  pole  without  boing  actually  III. 
Occasinnnlly  a  morn  acMo  onsrt.  is  obpcnri!  in  prpjiiant  women. 

Till'  firt^t  sym]>if)ms  avf  uliiiost  invariably  tra<-iwl>li'  lo  the  incipient  anie- 
Miia.  Thry  iiu-liitlu  tlm  t^uhji'divi'  ilistiirlirtnccK  jiiul  ihe  ohjurtivo  (changes 
which  art'  st*on  in  any  ordinary  ana-mia.  The  pationt  fvi'ln  lan^juid  and  ib 
easily  fati(i:u(Nl;  is  liable  to  headache,  vertigo,  palpitation,  and  tinnitus  aunum; 
there  an*  anorexia,  fnt(uent  nauj-ca.  and,  above  all,  a  etrikinji  juilior  of  the 
tkin  and  mucous  nienilmines,  hut  whilG  thes-e  syniptnni!'  in  ordinary  anxinia 
and  phlorosis  are  mmlerate,  in  llu-  severe  forni«  of  eiiftential  ansmia  they  are 
extreme. 

In  every  well-ninrkcd  case  of  pernicious  anffiinifl  the  weakness  of  the  patient 
is  so  great  that  he  h  permanently  confined  to  bed.  and  ?t«ndinj;  or  silting  for 
any  length  of  lime  iy  poftsiblc.  Uguaily  the  palii-nt  lies  upon  his  bnrk.  witli 
his  heai!  ralhor  low.  and  presentii  a  ernintenane*!  of  wnxy  pallor.  Very  fre- 
quently a  slight  but  dit^tinct  yellowish  hue  may  be  deUrted.  Thi*  yellowish 
hue  may  Iw'onio  so  deep  that,  at  first,  the  pntienLs  appear  to  lie  jaundieed. 
The  urine,  however,  eontains  no  bile  piguimt,  and  not  niueh  iirobiliu  exti'pt 
in  a  fraction  of  the  cn^e^.  Occai*ionB]ly  there  arc  ciiJanenns  eeehymoses,  but 
thwe  are  uxceirtional.  The  niucoua  membrrtiie  of  ilie  Mp-s,  tlie  gurns,  ami  (he 
conjunctiva  are  likewise  pale  and  cnlorlews'.  The  intellect  a  unimpaired,  but 
all  answers  to  [|m*J'tion.'*  are  slow,  apathetic,  ami  dehvt^red  in  a  low  iiiul  feeble 
tone  of  voice.  'I'be  paliiMil  is  iisiiftlly  iiieapabli-  of  anv  gn-at  menial  exertitm. 
lie  is  sleepy,  and  ufteii  yawns.  If  the  body  be  tnoveil,  and  especially  if  an 
upright  ]>i>Kitioii  l>e  Kiihslituted  for  a  hori/nntal  one,  there  is  great  liability 
to  syncope.  This  may  rcfult  from  any  sHglit  pliysieal  exertion,  and  is  rjften 
accuuijMiuied  by  a  jieeuhar  (•pasiriodie  rigidity  of  the  b(niy.  The  main  i-uli- 
jeclivc  Bj-mptonw  are  weaknesj*.  and  more  especially  intense  fieadache-,  ihis 
often  assumes  a  pulsating  clianieter,  and  ii4  loeiitird  niuinly  in  the  tcniploF^  or 
forehead.  Then*  is  also  an  annoying  ringing  in  the  ears,  deseriliinl  am  a  wing- 
ing, rushing,  or  rnaring  sound.  There  arc  certain  nther  subjwHve  sensjitions — 
namely,  nausini,  n  sense  of  tbonicic  oppretwion,  and  pam  in  the  lioues,  which  will 
l>c  considered  later  on. 

If  we  now  proeee<l  lt>  a  systematic  physical  examination,  we  are  struck,  in 
the  first  place,  by  tlie  condition  of  the  eyca.  Thct  pupils  are  often  Koiuewhat 
enlarged,  hut  roaet  in  a  noruuil  manner.  Vision  is  often  disturk-d  by  tpola 
U'fore  tlif  fyi'«.  The  anientic  aiuuiirnsis  seen  afler  a  sadden  hirge  lieifior- 
rhage  Inis  not  yet  been  nliscrvcd  in  pernicious  nnieniia.  The  ophthalmoscopic 
examination  of  the  fundus  has  very  great  diagnostic  impurtuuce.  We  fiud 
ia  a  majority  of  cases,  although  not  in  all,  retinal  hemorrhage.  There  may 
be  either  one  or  many  hemorrhages.  If  they  are  extensive  enough  to  involve 
the  niaeula  luti-a  or  the  di.>:k,  they  may  disturb  vision  greatly.  Itetinal  hcni- 
orrbiiges  invariably  signify  that  (ho  anarmia  is  |irofnund,  and  are,  with  con- 
siderable justice,  rcgurdwl  as  distinguishing  pernicious  from  simple  anaemia. 
Optic  neuritis  appears  in  sonu;  cases. 

Rcfpiraiory  i^ijmploms. — Breathing  is  usually  accelerated,  and.  in  the  most 
advanced  cases,  is  often  remarkably  deep  and  noisy  (ana'mic  dyspncra,  vide 
guprn).  Sometimes  there  is  a  very  finnoyiiig  and  almost  painful  sense  of 
tlioracie  oppression,  which  ia  evidently  connected  with  (be  dyspnien.  There 
is  a  "hunger   for  air."     Physical  examination  of  (he  lungs  gives  negative 
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iTetiulU).    Sometimes  there  i.<  n  little  roii^h.  and  there  may  he  i>ijffi<!icnt  hemor- 

•  rhnpe  itila  the  mut-oiis  iiicniliranf  of  the  air-pas.-JiJjiew  to  ^ive  rine  to  a  slight 
homoptvij^.     Even  In  thi»i  ense  no  anotomieal  ehangen  enn  ho  ih'tected  during 

^lifp.  We  may  also  mention,  in  Ihig  c-nnneetion  that  epistaxis  is  oot  veiy 
iii{m|iient. 

Phenomena  referable  to  the  circulatortf  stfttrm  arc  of  still  greater  elinicol 
iniportancc.  The  area  of  earflinc  dnllneii^  is  usually  norniiil,  althonph  some- 
times tilightlv  increased.  T'lton  pal]>ation.  we  often  find  that  the  hwirl's  action 
U  cxap^eralwl.  and  that  \t><  Wat  is  folt  over  a  larger  ar^a  than  normal.  The 
pul'>o  is  Uf^uallv  ilocidedly  rapid  (ItK)  I<>  12t)),  hut  it  is  rngiilar,  and  sometimes, 
but  by  no  means  inrarialdv,  small.  It  it*  often  surprisingly  strong.  The  loud 
•*  nna'mie  ninrmnri*'"  arc  very  ctiaracteri^tic.     They  can  be  appreeiated  at  the 

»ap€'j(  of  the  heart,  but  an-  u.-iually  heard  still  better  at  its  base.    We  generally 

I  tear  a  loud  brriU  dr  diable  in  the  veins  of  the  neck. 

Pifictlipe  Organs. — The  tongue  is  n^tually  pale,  smooth,  and  dry.     The 

*ap[M'li|p  is  often  very  poor.     The  most  prrjminent  disturbances.  Imwcvi^r,  are 

Inol  due  direetly  to  the  condition  of  the  stomaeh,  liut  thov   ret;uU  from  the 

[wrebral  aiix-mia — that  is,  they  are  j-yraptoras  of  the  irritation  of  the  nervous 
enters.  We  refer  to  eructations  and  vomiting,  which  may  be  very  frequent 
and  iliutressing.  There  is  generally  a  tendency  to  constipation.  Occasionally 
there  i»  diarrhea. 

The  livtr  \*  usually  normal ;  as  is  alsn  the  splren  in  many  instances,  while 
ID  others  it  ia  shown  by  percussion  and  pal|mti4>ii  to  be  enbirgifl.  II  is  sonie- 
liraes  poi»ili1e,  as  we  can  ourselves  bear  witnesw,  to  observe  an  enlargi^inent  of 
the  splern  increasing  as  the  anipniiu  grows  more  profound,  and  again  decreas- 
ing if  iniprovenicnt  occurs  (ct't/f  iufni).    On  ordinary  examination,  the  vrine 

(does  not  UCTially  ditfer  eMt^ntially  from  normal.    With  few  exceptions  it  is  free 

|frotn  nlhumen,  and  it  never  contains  sugar.  As  already  set  forth,  however, 
leetinite  quantitative  analysis  often  furnishes  important  evidence  of  changes 
in  li.-v-iue  ineltmiorphosis  resultant  upon  the  anaemia.  We  will  merely  men- 
tion once  more  the  comparative  incrcii-so  in  the  amount  of  urea  cxcrelol,  and 
the  ixxa^jonal  excess  of  uric  acid.  Sometimes  the  urine  gives  a  vivid  reaction 
for  indican. 

In  regard  to  what  has  already  been  miid  about  the  niarrnw  of  the  botiM, 

lit  is  an  inlen»sting  fact  that  they  are  very  si*nsitiv(^  to  pres-iure  in  many  cases 
)f  jK'micious  ana-niiu.    The  internum  in  particular  is  painful  H[K>n  light  per- 
lion :  and  sometimes  pressure  will  caut<e  pain  in  the  bones  ot  the  exlretnilics. 
in  rare  instances  swelling  of  the  knee  and  other  joints  liaa  been  observed.    A 

['S^rie^  of  very  interesting  observationi^  have  boen  recently  made  by  Lifhtheim, 
Ifinnich,  and  others,  which  show  that  persons  with  primary  or  even  secondary 

['peraicions  aniemia  (e.g.,  ana-mia  due  to  the  bothrioeeplialus)  may  quite  sud- 
lenly  develop  well-marked  nt-rvouji  n^mptomn.  These  consist  chiefly  in  pantB- 
th«sia  in  tlie  hauda  and  legs,  in  slight  dii^turbances  of  »?rLsatLon.  unsteadiness 
and  ataxia  of  the  legs,  weakness  or  complete  abolition  of  the  tendon  reHexe:-, 

i«tc. — In  brief,  a  group  of  symptoms  resomliling  tabes.     The  pupils  havo  l>een 

oWtrred  to  l)ecom(>  irre^[>onsive  to  light.    T'pon  the  post-mortem  examination 

of  Kuch  cases.  then>  la  found,   parlieiilnrly  in  the  [KMtterior  columns  of  the 

spinal  cord,  a  well-marked  disease,  which  consists  for  the  most  part  in  small 

catlcrvil  foci  of  di^encratiou,  and  in  a  more  systetuic  (secondary)  degeucra- 
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tion  of  the  columns  of  GolJ.  Sometimt's  small  capillary  hemorrhages  a 
also  found.  Slight  changes  of  this  jiort  may  tie  observed  in  ilie  spinal  column, 
even  ulien  no  ttptH'ial  ttpiual  symptoms  Itad  l>cen  present.  Probably  these  con- 
ditions arc  due  to  toxic  action. 

The  blood  \.im  been  made  the  suhjeot  of  numerous  and  careful  inveeUga- 
tions;  nevertheless,  no  characteristic  change  lias  been  discovered.  The  changes 
presented  iu  progressive  peruiiious  anaemia  likewise  occur  in  cases  of  profouml 
secondar}'  an»mia.  The  blood  picture  only  proves  that  we  have  to  do  with 
a  Bcvere  injury  to  the  bone  marrow,  the  rause  for  which  can  only  be  disclosed 
hy  the  result  of  tfie  entire  clinical  examination.  To  the  naked  eye  the  blood 
seems  extremely  pale  and  watery.  The  number  of  red  Ijlood  corpusclt-u  is 
somi'trmei*  so  diminished  that  it  secnu  incredible  that  life  should  persist. 
It  is  not  at  all  nnusual,  in  the  wornt  staji^  of  tlie  di.'^ease,  to  find  only  500.000 
to  1,000,000  red  blood  corpuscles  per  c.uim.,  or  even  2.'iO,000 — that  is,  even 
Iei*s  Ihun  one  tenth  of  the  normal  amount.  The  proportion  of  hemoglobin 
in  the  hlo<>d  is  const?quont[y  much  dirniriisliwl  in  llurly  lo  twenty  [>cr  cent 
of  the  normal  amount  and  even  less. 

Compurrtiive  determinattouB  of  the  number  of  blood  corpuscles  and  ihe 
amount  of  hemoglobin  seem  to  indicate,  however,  that  the  individual  blood 
corpuscles  have  not  lost  any  of  their  coloring  mailer,  and  even  present  a 

piirlii-ularly  large  amount  of  hemoglobin, 
a  condition  to  which  a  coinpen«atorj 
significance  is  undoubtedly  to  be  as- 
cril)ed.  The  red  blood  corpuscles  are 
found  to  present  striking  varieties*  in 
size  and  form  [ride  Fig.  lOS).  While 
Q^X^   W  ^V  some  corpuscles  have  a  normal  appear- 

(X       /^  /P.^i^  ance,   others   may   be  of  an   unusually 

large  size  ( niucrocytes,  mcgalocytes ) . 
These  '"giant  corpuscles"  api)ear  nor- 
mal e.xcept  in  dimensions,  and  some 
obaerTera  (Laachc)  have  thought  that 
they  were  even  puHaessed  of  an  unusual 
amount  of  hemoglobin  {vide  supra).  In 
contrast  witli  these  large  colls  are  fonnd 
a  var^'ing  number  of  minute  red  cells 
of  a  spherical  shape:  the  so-called  mi- 
cTocytes.  Finally,  there  are  numerous 
red  blood  corpuscles  of  abnormal  shaj>e. 
Tlips*^  Qiiinrki'  was  the  first  to  notice. 
They  present  remarkable  forms,  being 
biBcuit-shaped,  hammer-shaped,,  or  anvil-shaped,  and  so  on,  as  illustrated  in 
the  accompanying  cut.  These  "  poikilocNies  "  are  found  in  perfectly  fresh  un- 
fliluted  blood,  so  that  there  is  no  reason  to  suppose  thai  lliey  are  artificial  pnid- 
ucts.  The  use  of  a  basic  stain  (methylene  hhie)  slinws  fine  dot-shaped  granules 
(so-called  basopliile  granular  degeneration)  in  some  of  the  blood  corpuscles. 
Besides  these  product*  of  d^cneration.  we  also  find  in  the  blood  indications 
of  an  increased  formation  of  new  elements.  We  refer  chiefly  to  the  nucleated 
blood  corpuscles.    The  appearance  of  megaloblasts  in  the  blood,  which  Ehr- 
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Fio.  108. — Cha&BM  in  th«  nd  bSood  cor- 
piisclcs  in  prmirioii*  nnirmia.  (From 
Qiii.vcKE,)  a.  Normal  blood  cori'UKcIPB. 
b.  MacrooytPB.  e.  Microcytea-  d.  Poi- 
Icilocytca. 
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lich  exptaina  as  a  reversion  of  the  blood  life  to  the  embryonic  etfite,  has  $iiice 
his  investigation*  bei^n  accepted  a*  jiarticularly  eharacteri!*lic  of  pernicious 
tuufmia;  Inil,  ai-coniiiig  to  my  exjK'rieiice,  they  do  not  invariiihly  appear.  A 
similar  explnnation  w  given  lo  tin'  not  infrcfjiient  occorreJiee  of  nunn.'rnuH 
polyelironiat'>|i|iilic  cells.  At  all  eveutu,  we  thus  see  the  eopious  pussa^^e  of 
unlinixhed  elements  from  the  bone  marrow  into  the  hlood — in  a  manner, 
juat  a£  in  war,  the  younj;  ami  ))till  uittnLinMl  rtwerve  triM)p)t  niu.''l  be  M'nt  to 
the  from  after  heavy  losses  suftei-ed  liy  the  army  in  the  lieltl.  Only  in  eases 
of  so-calkiJ  aplastic  pernicious  ana'tnia  {vide  suimi]  are  llie  regenerative  ele- 
meaits  entirely  lacking  in  the  bIo'«l.  The  while  blood  cfjrpnscles  arc  not  usu- 
ally increajsed  in  number;  the  number  of  polynuclear  leucocytes  in  the  blood 
is  alm<)«t  iilwnyii  even  remarkably  anmll.  The  nnmlier  of  lii-mphocrytea,  on  the 
other  haml.  remains  iimhangiNi.  Only  in  occasional  instances  has  a  leiico- 
c_»iosis  l>ecii  found,  and  then  toward  the  end  of  life.  Tx-ulw  has  described  a« 
leukaemia  cases  of  pernieimis  ana'mia  with  an  increase  of  myclocylea  in  the 
blood.  The  Dumber  of  blood  plates  is  usually  decidedly  large.  Chemical 
examination  of  the  WihhI  ha«  not  as  yet  brought  to  light  any  facts  of  great 
ini(>ortance.  It  has  l»een  already  ciatrti  that  there  is  a  great  diminution  in 
the  total  amount  of  hemoglobin.  The  amount  of  albumen  in  the  blood  serum 
remains  nearly  norma!. 

Kinally,  in  diecnssing  the  constitutional  inanifei*tatians  of  pernicious  ante- 
mia,  mention  must  also  Iw  made  of  the  behavior  of  the  I)ody  temperature.  As 
in  all  varieties  of  profound  ana-mia.  the  tendency  to  fever  is  very  pronounced. 
In  many  cases  the  evening  temperature  will  for  weeks  reach  IDO"  to  101°  F. 
(.18"  to  38.0*  C),  but,  occasionally,  it  may  be  even  higher,  rfiichiiig  102"  F. 
(39'  C.)  or  more.  Previoiis  to  death,  however,  the  temperature  may  become 
SDbnornnil.  falling  to  KU"  F.  ( ^i**"  ('.).  nr  evc-n  lower. 

General  Coune,  Duration,  and  Prognosis. — As  the  very  name  "  pernicious  " 
indicdtcii,  the  disease  generally  terminates  -unfavorably.  Death  usually  seems 
to  he  the  direct  result  of  the  extreme  ana'mia;  special  cotnplicallons  are  exenp- 
tional.  The  disease  often  maintains  a  slow  but  gnidoal  progress  to  tlic  end. 
Ixe  duralion,  recktmiiig  from  the  a|)|H'ar»nee  of  the  first  syiiiplonis,  inny  not 
eiceed  three  to  six  months.  It  may  even  run  its  course  in  a  still  shorter  time. 
It  seldom  lasta  more  than  a  year.  Sometimes  its  course  is  interrupted;  there 
may  be  on  arrest  of  the  process,  or  improvement,  or  even  apparent  recovery. 
ITRiially,  however,  there  are  fresh  relapses.  In  a  certain  class  of  cases  (he 
disease  lasts  two  or  three  years,  and  is  marketl  by  n  nunilwr  of  ''  attacks  iif 
Buxmia''  so  intense  that  the  sulwequent  improvement  of  the  pnlicnt  seems 
simply  marrelous.  It  is  in  ca»ea  of  this  sort  that  splenic  tumor  has  Iwen  made 
out  at  the  time  the  anftMnia  wa.i  at  its  height;  yet  we  do  not  perceive  the  neces- 
KJty  (if  cfilablishing  '*  splenic  ana-uiia  '*  as  an  affcciion  e*wcnlifllly  tlifferent  from 
progreiwive  pernicious  anicmia.  It  is  merely  a  clinical  variety  "f  the  disease 
under  discnsaion.    Apparently,  it  likewise  has  an  invariably  fatal  termination. 

Perniaoe-nt  re<'overy  may  occur  in  cases  of  idiopatliie  ana'mia  so  profoimd 
tliat  we  are  at  first  inHined  to  regard  them  as  pcnjicious.  These  cases  are 
anfortnnnU'ly  very  nin-,  and  even  when  there  is  a  marked  improvement  the 
danger  i»f  a  relapse  is  to  be  borne  in  mind.  'J'he  prognosis  is  therefore  always 
very  grave,  if  not  al»soIutely  unfavorable.  Of  course,  geneml  hygienic  sur- 
rouxidings  and  good  eare  may  exert  some  influence  upon  the  course  of  the 


66 


CONSTITUTIONAL  DISEASES 


diBcasc.     It  is  notewnrthy  tliitt  if  prt-gnaiicy  be  coinpIicRted  by  prof* 
aiurmitt  tlicre  is  a  ^rcat  liability  to  prcmalure  delivery,  ufter  which  there 
often  a  ra[tid  ehanjs:e  Tor  the  worse.    There  are  exceptioiu  to  this  rule. 

Diagnosis. — II  i»  Holdoni  rliHiciilt  to  make  out  the  existence  nf  a  proroiiiitl 
ana'iiiin,  nr  to  ik-ttTniine  tlie  dcg^ree  of  daiijii^r  vrhich  the  c-ouKequent  syinijtfjnis 
indii-ate.  We  have,  hawi>*er,  the  nauw  dilllculty  here  as  in  chhirnsirt  in  prov- 
ia^  that  the  ana?miB  is  primary  and  idiopathic.  The  tactore  ra^cntial  to  tliit) 
diagnosis  have  [>e«n  already  indicated.  We  should  bear  in  mind  tlie  possibility 
of  iiii^ididiitt  tulKTriih>siK,  intorniil  c^inc-tmlcd  himiorrhojirt^.  orpinif  dirieaiw-ti  of 
the  ttlunrnt'li.  wptie  itubai-nli'  and  Hironic  febrile  endixardilis.  ctTlain  va^A  of 
hcpiitif  firrtitwis  and  (.'PrUiin  parasites  (aiu-byUinlnniuiii.  Unlliridci'pliahiv),  an 
the  diseases  wliicli  inurft  be  wry  t-arcfully  cxt-hitlcd  in  the  diaj^nosLs.  From  a 
practii-ftl  staiuliMJtnt,  the  (|Ucstiou  which  comet*  miMd  frtujuenlly  into  con- 
sideration is  whether  the  condition  is  a  pernicious  ana>mia  or  a  latent  pustrie 
can-inoiun.  We  ciDiiiol  iii;ri>L>  with  certiiin  eiithiii^instiiT  licmatohijristK  tbitt  this 
dllTeivntiAtinn  can  In-  triadc  with  iilisntiile  (-r-rtairity  in  all  (-ast>j4  liv  n  ronsid- 
eraltuii  of  the  blood  piclnri'  alone.  It  is  certain,  however,  that  licsides  all 
other  clinical  data,  an  accurate  bhK>d  examination  Is  of  very  great  impor- 
tance. Briefly  recapitulatinj^,  tlie  evidence  in  favnr  of  pernicluus  anipmia  is 
a  relatively  hi>tti  color  index,  the  presence  of  me^alocyles;  furthermore,  and 
ahnve  all,  of  iiicfrnlolilaHts,  and  a  diminished  {>i>lyinieh>ar  h>iii*ocyte  riniiit.  In 
the  nnH'iniii  of  rurcint>iim.  idl  these  pwnliarities  ai-e,  as  a  nile,  lacking. 

Treatment. —  For  Ireulirig  progressive  pernicious  unaMiiia  we  have  nnly  t)ie 
sanu'  rcMM-^liew  as  fur  (be  l«crii((n  variety  (if  anflMiiin.  \\'o  tmist  provide  the 
palieiii  with  uourisliin^  and  dige^tible  fiMxi,  and  ri^ilate  all  other  hygienic 
matters;  and  in  the  way  of  medicine  the  gi-eat^-st  pros[>eet  of  lienefit  lies  in 
arsenic,  while  tbi>  t^fTiciency  of  ferni«inons  iirepamtiniis  in  iiernicious  auii'mia 
is  duhiiMis.  We  may.  however,  try  a  eoniiiinatinn  nf  iron  with  arscnie.  The 
best  fnrni  in  which  tn  administer  the  ai'senic  is  pills  of  iirsenious  acid  {see 
prescriptions  in  the  Appendix)  or  Fowler's  solution.  Subculaneona  injections 
of  antenic  are  also  used  a  g'reiit  deal,  particularly  injections  of  eacodylate  of 
soda  (facixlylate  nf  soda,  j^r.  vxxv  1o  gr.  Ixxv  [j;m.  2  lo  5];  earliolized  spirit, 
Ht  drops,  aijun  dcstilL.  ."(iijfis.  \gm-  I(Ht|  ;  tntal  dailv  doses  (if  \  to  1^  minims 
[M.1»2  ttiO.l  v.i:],  tinidiudly  incii-asin^r).  w  aloxy!  (arsenic-acid  anitid)  in  tlic 
same  dosage,  licsides  amcnic.  sinne  physicians  reconuncnd  phosphorus.  We 
have  seen  in  some  cases  considerable  twnelit  from  this  (phosphonis,  gr.  ^4^ 
|gm.  0.000:i]  in  keratin  capsules,  several  times  a  day).  The  nrjrano- thera- 
peutic attempts  with  the  internal  administration  of  fresh  lione  marrow  have 
as  yet  not  ^Iven  any  siillHfactiiry  reHulls. 

If  the  case  Ih?  not  too  far  advanced,  baths  mav  prove  useful  adjuvants  to 
the  internal  troatuieut.  8alt  baths  or  artificial  carbonlc-aeid  baths  may  be 
employed.  Symptomatic  treatment  is  often  indicated:  the  dyspepsia  may  call 
for  dilute  hydn)chlorle  acid,  or  the  troublesome  vomiting  may  rfK|uire  bits 
of  ice,  bromitl  nf  [Hitassium,  or  opium. 

The  Iransfiisinn  of  blood  has  liecn  emploved  in  pernicious  anicmla.  Some- 
times the  effect  si-enis  to  be  fnvi>rable.  P!x})erience  thus  far,  luiwcver,  would 
not  lend  one  to  expect  very  (Trent  benefit  from  it.  Vi>n  Zicnissen  nroninicndcd 
in  all  severe  forms  of  amemia  Ute  sulMMitanoous  injection  of  blood.  It  is  done 
by  injecting  under  the  dkin,  hy  thoronghly  disinfected  instrumenta,  50  c.c. 
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of  dcfibrinated  human  blood,  divided  into  two  parts,  25  e.c.  bein^  injofted 
into  eacli  thigh.  The  pcint  of  injection  is  vi<?i)niiisly  niblied,  and  tlius  the 
iujwled  bhxKl  is  fonnil  into  the  lynipli  channels.  In  severe  case^  this  pro- 
cedtirp  ghoiild  he  frequently  rt-peated.  'I'he  rrsnlts  in  st'vcrnl  cnsw  are  said 
to  have  IxN-n  vi-ry  saiisifiK-torv,  but.  fur  ifusons  e4U{Uy  unUeratood,  the  melhud 
has  not  found  extensive  pructieal  appliiratiun. 

As  an  ajipeodix,  wc  desire  briefly  to  mention  tlic  faet  that,  in  children, 
not  very  infretjiiently  severe  aiia-tnic  i-ciiiditions  devclap  whteli  arc  somctimca 
atsiwiateii  with  liejiatic  and  splenic  cnlnrf^cincut,  ami  u-hich  give  variouB  blood 
picturvB.  The  act-urate  rlaiwiHeation  of  tliei^e  ana>niiaft  atill  nfTcrs  ^reat  dif- 
fii-nlties.  A  particular  form  of  those  anapmias  of  cliildren  bus  becin  doseriliod 
by  von  .lakwli  under  the  name  of  infantile  jiwi-iididi-iikji'inic  iinn'mDa.  It  is 
rbarHrliTi/A'd  by  the  iH-ciirrenee  of  an  unnsiially  large  junnber  nf  nucleated 
red  blood  corpupeleti  (both  noniiohlasts  and  niega'obhiyts).  Afsociatt-'cl  with 
this  hi  usually  a  distinct  leueocytosis,  and  sometimes  alio  a  lyniphocytosia. 
Spl«t»n  and  liver  arv  enlarged.  'J'he  diHease  may  la.st  for  year.-<.  .\  ib't-ided 
iriiprovement  may  sometimes,  bnt  not  always,  bo  brought  about  by  Uie  ad- 
miniatrattou  of  ursenie. 


CK.VPTRR  ry 

THE   LEUK.KMIf    DISEASES 
(_Mifrloornau»  find  Lifnip/iaCit  t,mkfrmia) 


I  W'Hn.K  in   essential  jHTnii.ii>iin  anannia,   in   the  niairi,   ivnly   the  eTTtlir<v 

poir-lit*  portion  of  the  bone  marrow  lit  discAWHl,  the  name  loukB^miiL  is  applit-d 
to  those  morbid  conditions  in  whieb  the  (eucopoietie  purt  of  the  hlood-formiiig 
titvnett  is  a(Te(!te<I.  Correflponding  to  Ihertc  two  entirely  separate  tisane  sys- 
tem/, the  myek^onouR  and  the  lymphatic,  we  also  differentiate  two  forms  of 
letilupmia.  the  mvelofrenouft  and  the  lymphatic  (lymphemia),  each  of  which 
ntiuires  ne{>ar«U*  (-on^^ideralion. 

1.  MYELOGENOUS  LEUKjEMIA  (Myelamia) 

Conception  and  ^tiology.—'l'lie  nntiire  of  niyeln;»eiions  Icuka-mia  conwiuls 
in  a  iliH-afie  of  tin-  inyi'Iogeiiniin  tissue  which  hypertrophJes,  and  thus  innu- 
merable newly  formed  myeloid  cells  enter  tlie  blood.  As  the  bone  marrow 
i»  the  main  sile  of  the  niyelojrennurt  tissue,  tlie  pntholoj»icnl  procossejf  occur 
mainly  there.  Kiirtbemiore.  c-orrespondlnjj  hy|K'r])htsifi  and  hypcrtro]>hy  of  tht: 
mvejoj^nous  tisflue  taken  place  in  numerous  otiier  orjjans.  Tliiw  in  particularly 
true  in  the  spleen  and  liver,  which,  jls  already  luentionod  (page  42).  popseas 
during  embryonic  life  myelogenr>u«  (issue  and  corresiHJndlng  leneopoietic  func- 
tions. This  hyperplasia  lead>s  to  larKc  tumors  of  thp  ]iver,  and.  above  all.  of 
the  spleen.  Tht'se  enlai-jTr-niciitj!  ai»pc[ir  very  luueh  more  proniinenlly  in  the 
clinical  pi<ture  durinp  the  patient's  lifetime  thtin  do  Iho  chanjjes  in  the  hone 
marrow.  This  is  the  reason  why  formerly  the  tcuka-mic  Pnlargement  of  the 
■pli^n  particularly  was  looked  upon  as  the  essential  anatomical  basis  of  the 
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leukfemia,  and  that  the  eases  of  leukaemia,  associated  with  a  large  splenic 
tumor,  were  designated  as  "  splenic  leukEeniia; '  a  term  that  has  now  been 
entirely  dropped.  The  occurrence  of  myelogenous  hyperplasia  in  the  Tarioua 
internal  organs  (besides  the  spleen  and  liver,  also  the  lymph-glands,  and  rarely 
also  the  kidneys,  intestines,  etc.)  has  often  also  been  interpreted  as  a  form 
of  metastatic  formation,  it  being  assumed  that  displaced  bone  marrow  cells 
started  up  a  development  in  the  other  organs.  To  our  mind,  the  hypothesis 
tliat  we  have  to  deal  with  an  independent  general  liyperplasia  seems  far  more 
probable.  Leuka'mia  is,  to  a  certain  extent,  a  "  systemic  disease "  of  the 
myelogenous  tissue,  in  which,  as  is  often  the  case  in  morbid  process,  a  rever- 
sion to  embryonic  conditions  takes  place.  In  view  of  this,  the  assumption  is 
also  probable  that  the  disease  is  not  one  of  an  exogenous  nature,  caused  per- 
haps by  parasites,  tnit  of  a  purely  endogenous  character,  and  possibly  trace- 
able to  cmhryonic  deviations.  A  corrosprmding,  but.  to  be  sure,  still  entirely 
hypothetical,  conception  of  the  nature  of  leukwrnic  diseases  has  been  expressed 
by  K.  Ziegler.  By  cxi)osiiig  the  spleen  of  mice  and  rabbits  to  the  action  of 
the  Kiintgen  ray,  lie  sutrocded  in  producing  an  experimental  myelogenous 
leukaitmia.  Zlegler  explains  this  process  by  assuming  that  the  myelogenous 
tissue  of  the  l)one  marrow  is,  to  a  certain  extent,  stimulated  to  reaction  by 
the  damage  done  to  the  lymphatic  tissue  of  the  spleen.  It  logins  to  liyi>er- 
tropliy,  myeloid  elements  enter  the  blood  and  also  lodge  in  the  spleen,  where 
they  further  multiply.  On  this  basis,  in  human  leukiemia  also,  wo  might  trace 
the  pniliferalion  of  tiie  myelogenous  tissue  to  a  primary  weakness  or  injury 
of  the  lymphatic  apparatus. 

As  may  be  gathered  from  the  alwve,  we  are  at  present  unable  to  speak  of 
a  definite  setiology  of  leuka-mia.  In  the  majority  of  cases  the  disease  devclope 
without  dcuKinst  ruble  cause.  At  most,  traumatic  influences  occasionally  ap- 
pear to  phiy  a  role.  Acute  diseases  (typhoid,  malaria,  syphilis,  influenza) 
seem  sjonictinies  to  lie  the  exciting  cause  of  the  disease.  Most  of  the  cases 
of  leuka'mia  occur  during  middle  life.  Occasionally,  however,  cases  have 
l>een  observed  also  in  children.  There  seems  to  be  no  difference  in  predis- 
position in  the  two  sexes. 

Symptomatolc^. — The  symptoms  of  leuko-mia  develop,  as  a  rule,  very 
gradually.  Usunlly  the  jiaticnt  first  notices  an  increasing  languor  and  weak- 
ness, whieb  arc  freijucntly,  luit  not  always,  associated  with  a  striking  pallor. 
Not  infrefjiiently  the  signs  of  a  hemorrhagic  diathesis  (opistaxis.  hemorrhage 
from  the  gums,  etc.)  Iicconie  evident  enrly  in  the  disease.  In  the  later  stages 
the  hemorrhages  may  licconie  i|uitc  serious.  Hemorrhages  into  the  brain  may 
lead  to  henii])li'gia,  or  may  be  a  direct  cause  of  deutli.  ITemorrhages  of  the 
stomach,  intestine,  kidney,  and  into  tlio  skin  and  nuisclcs,  have  also  been 
observwl.  We  once  saw  a  hemorrhagic  tonsillitis  with  a  fatal  outcome  from 
ODdema  of  the  gifpttis. 

The  splenic  enlargement  is  the  most  striking  change,  clinically,  in  the 
internal  organ^i.  In  the  Iw-ginning  this  may  bo  of  slight  degree,  but  finally  it 
may  reach  such  enormous  dimcii.siims  that  the  spleen  nuiy  reach  far  over  into 
the  right  half  of  the  abdominal  cavity.  As  a  rule,  the  enhirged  spleen  is  of 
finn  consistence,  and  i)rcscnts  n  sharp  medial  edge,  usually  witli  one  or  two 
characteristic  notclies.  In  flie  beginning,  subjective  symptoms,  particularly 
pain  in  the  spleen,  are  usually  only  slight.     With  larger  spleens,  however. 


Fio.  3. 


FiQ.  4, 


Fio.  t. — NoiniAl.  BtxxiD  Pictcre  (stained  with  eosin — tnethylfnoMuc).  o.  Nonnocyte,  b.  Poly- 
morpboniiclt^iu'  !('iir»>cyin,  c  l,yiiipln)rytc.  d.  E«iRiniiphil['  IcijciK^le.  r.  Largfi  raononu- 
ehsv,  nnnKTaimlur  IrucocyU*.    /,  Troiuition  form.     A.   Illoorf  p!atel«l. 

Fu).  2. — pEHKiciors  AnjBMIa.  a.  Normopyl*.  b.  PoiUlocytc.  e.  Marmcj-t^'.  H.  Micrnryte. 
e.  Stippled  erythrocyte.  /.  Polychromatophilic  erytlirocyt*.  f/.  Nonnoblaat.  h.  Erythro- 
bUst.  i.  Mc^tloblast  (h-i,  Quclmli-J  crytlimciylcH).  jt.  Pulj-tnorplionuclonr  t<■u«M^yte. 
i.  Lymphoi!yle.     m.  LarKV  moricjtiijclrar,  nonp-anuEor  leucocyte,     fi.  BIixkI  pliifplBt. 

Flo.  3.— I.vvPUA.Ti(-  LKt'K.EMiA.  o.  Nomiocytf.  b.  NormoMast.  c.  PolyrrorphomifU'ar  leu- 
cocyte, d.  Lymphooyto.  c.  Large  monorniclcar  nnnKTiuiular  leucocyte.  /.  Lymphoryt? 
shadow,    tf.  HloGcl  plnlclcL^. 

Flo.  4. — MveMMiBNOtiB  LRUK.RUIA.  a.  Noniiop>-t4*.  b.  NormohlaHt.  e.  Er>ihmhla8t.  <i. 
PolymoffphoQudear  Irupoo-te.  e.  Myelocyrc  /.  Lufrp  tnoiionuclear.  noiiicnimilitr  1pii«>- 
cyte.  0.  Eoflinophile  leucocyte.  A.  Eo(tUi»pliile  ruyplucyte.  t.  Ma»t  cell.  k.  BIowl  pl&t,«- 
Itt.    1,  Lytnphocyte. 
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tlicTe  often  occiire  a  rery  annoying,  or  even  disti-essin*.  sensation  of  tf^nsion 
nml  fulliiejit*  in  tlie  alMloinen.  Sevi-it  {iniiift  »nil  signs  i»f  jKjriloziJtii.-  irritation 
ot-t-asionally  also  txrctir  a«  »  result  of  tbe  not  uJifommon  ocfurrcncp  of  so-ealled 
cplenic  infarct — i.e.,  Iicmorrliagr  into  tli«  spleen  and  tlu-ombosis  of  the 
splenic  vwwels.  Tlie  respiration  may  be  impeded  by  the  upward  displacement 
of  the  diapbragm.  The  liver,  likewise.  ii»  usually  felt  to  bo  enlarged,  and 
sonietiiiies  .so  much  so  that  its  liar<l  «Iiar|t  edjje  may  be  felt  rather  low  down 
in  tlw  abdomen.  Oti  the  other  hand,  the  IjTJiph-glauds  arc  only  rarely 
Avollen. 

The  involvement  of  the  bone  marrow  ia  usually  noticed  in  the  clinical 
picture  only  because  of  the  chanjie*  in  the  bIoo<l  (vide  tn/ra).  As  direct 
snnptome  on  the  part  of  the  hone  lUHrniw,  llitr  iMnanionally  wry  neven?  bone 
paina  might  possibly  be  menlioneri,  and  jiartiL-idarly  the  tenderness  uf  the 
atemuro  to  percuseion.  This  aymptoni,  however,  may  be  entirely  ahacntt  even 
in  severe  luyelaemia. 

(Jf  the  remaining  organic  lesions  the  rather  frequent  retinal  change:^  de- 
serve mention.  The  background  of  the  eye  presents  a  "chocolate"  color;  the 
arteries  and  veins  arc  ditTeroDtiated  with  difheulty  {^o-i^Ued  fundm  Uuca-uti- 
cus).  Beaides  this,  we  oceaaionally  find  grayiah-vhite  spots  and  streaks 
{reMnUis  leucatuica) ,  and  not  rarely  abo  retinal  hemorrhages  similar  to  those 
ot'curriiig  in  |>eniiiiouti  ana-mia.  Distiirbancea  nf  hearing  arc  iiUo  nut  un- 
common (dtafness,  lahyrinthine  dizziness).  Organif  changes  in  tlie  lungs  are 
rare;  hemorrhagic  pleurisy  is  more  common,  .\scitcs,  partly  due  to  local 
congestion,  and  partly  due  to  myelogenous  changes  in  the  omenttun  and 
peritoneum,  is  also  (KxH.siniiHlly  iil»^(>rved. 
The  urine  Is  Bometimcs  characterized  by 
its  relatively  high  percentage  of  urea — a 
sign  of  (be  inercaged  dcittnution  of  allm- 
in  tlie  body.  Proltably  atworiated 
with  the  excessive  ilisintegration  of  Ilhico- 
cylpft  is  tlie  freijueiitly  very  tnarki-d  urio- 
acid  excretion,  indicated  by  a  profuse  urate 
scfliment.  The  marketi  excretion  of  i»ho3« 
phoric  acid  perhapB  depends  upon  the 
aanie  cause. 

From  tl>e  diagnostic  standpoint,  the 
deciding  feature  is  the  very  striking  and 
interesting  clianges  in  the  hlood  (Fig. 
KUt  and  Plate  V,  Fig.  4).  Its  color  is 
often  ]iale.  In  larger  amounts  of  hlmxl, 
for  example  in  blood  from  the  cadaver,  a 
peculiar  brownish-white  or  chocolate- 1  ike 
.color  of  the  hloQ<l  is  often  notloi>ali!e.  Dn 
inore  accurate  microscopic  exaniinHfion,  we  can  usually  at  the  first  glance 
detect  a  frequently  ennrmnuji  incrcii^*e  in  tlie  white  hlood  cells,  which 
may  reach  aa  high  aa  200.000  to  500,000  per  c.mm.  The  dcTidIng  point, 
however,  is  not  the  number  hut  the  type  of  cells.  The  eelU  are  almost 
exrlufivc-ly  of  the  myeloid  varii-ty,  there  Iieing.  first  of  all.  numerous  ordinary 
pwlynuclear  neutrophilic  leucocytes.    Besides  these,  eosinophile  celbs  are  always 
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Fio.  109. — Mj-tloRpnoHit  Iculupml*.  Un- 
■ttiii<>d  spprinii'ii .  Tlir  micIiu  of  the 
lcufio<!3t«i  in  the  [«wer  half  o(  the  H)>uci- 
mon  twvrr  beco  bruutflit  out  by  the  ad- 
dilioci  of  acetic  acid. 
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present,  and  not  infrequently  an  increased  number  of  basophile  leucocytes. 
Then  we  also  find  a  large  number  of  cell  forms  which,  under  normal  condi- 
tions, exist  only  in  the  bone  marrow  itself,  and  do  not  enter  the  blood.  There 
are,  above  all,  very  many  myelocytes  with  various  granulations,  and  also 
myeloblasts  and  other  transitional  forms  ("large  mononuclears,"  etc.),  be- 
sides all  kinds  of  abnormal  cells.  In  contrast  with  these  findings,  which 
clearly  point  to  a  severe  disease  of  the  leucoplastic-myelogenous  tissue,  the  in- 
volvement of  the  erythroplastic  tissue  stands  decidedly  in  the  background. 
The  latter,  however,  especially  in  the  later -stages  of  the  disease,  even  if  per- 
haps in  part  as  a  secondary  phenomenon,  is  often  enough  affected.  The  red 
blood-cell  count  is  usually  reduced  to  about  2,000,000  or  3,000,000.  Aniso- 
cytosis  and  poikilocytosis  in  moderate  degree  are  usually  present.  Isolated 
normoblasts  are  also  rarely  absent.  The  hemoglobin  content  of  the  blood 
shows,  on  the  whole,  a  moderate  reduction.  Naturally,  the  lymphocytes  appear 
relatively  very  much  in  the  background  of  the  blood  picture.  Their  absolute 
number,  however,  is  nearly  normal,  or  even  somewhat  increased.  The  number 
of  blood  plaques  is  generally  decidedly  increased. 

It  is  obvious  that  such  a  changed  condition  of  the  blood  must  have  a  de- 
cided effect  upon  the  general  condition  of  the  patient.  Still,  it  is  worth  not- 
ing that  nothing  is  known  of  the  effects  of  the  myeliemia,  as  such,  and  that 
the  constitutional  symptoms  in  leuksemia  seem  to  be  dependent,  in  the  main, 
upon  the  accompanying  anremia.  With  simultaneously  severe  anaimia.  the 
constitutional  manifestations  of  anamia  are  prominent  in  the  same  manner  in 
leukaemia  as  in  all  severe  anajmias.  They  are  evident  in  the  visible  pallor  of 
the  skin  which  in  advanced  eases  may  reach  as  high  a  grade  as  in  the  per- 
nicious ana'mias;  furthermore,  in  the  anaemic  murmurs  in  the  heart  and  the 
veins  of  the  neck,  the  general  weakness  and  fatigue,  the  anorexia  and  digestive 
disturbances,  the  palpitation  and  dyspncea,  and  finally  in  the  long  list  of 
anaemic  brain  symptoms — i.e.,  headache,  dizziness,  attacks  of  s}'ncope,  tinni- 
tus, etc.  Sometimes  the  patients  suffer  from  pronounced  itching  of  the  skin. 
As  long  as  the  anemia  and  its  consequences  do  not  become  pronounced,  the 
general  condition  of  the  leuka^mic  patient  may  be  comparatively  satisfactory. 
A  sjTuptom  of  leukaemia,  repeatedly  observed  in  the  male,  is  priapism.  Thi« 
phenomenon  may  sometimes,  as  we  have  observed,  be  the  first  symptom  of  the 
disease  noted  by  the  patient.  It  is  not  due  to  a  nervous  irritation,  but  to  the 
formation  of  white  tlirombi,  rich  in  leucocytes,  in  the  corpora  cavernosa 
(Kast).  In  isolated  cases  multiple  paralyses  of  the  cranial  nerves  (facial, 
hypoglossal,  auditory,  etc.)  have  iK'cn  observed.  These  depend  partly  upon 
small  heinorrliagcs  and  partly  upon  degenerative  changes  in  the  medulla. 

The  temperature  .-^hows  the  same  tendency  to  elevation  aa  in  the  severe 
ana?mias.  In  advanced  cases  of  leukfcmia  we  occasionally  even  observe  very 
high  intermittent  elevations  of  temperature,  up  to  103°  to  104°  F.  (39.5°  to 
40°  C).  These  are  sometimes  accompanied  bv  pronounced  chills,  while  the 
subsequent  drop  in  the  fever  is  associated  with  a  severe  and  veri'  exhausting 
perspiration.  These  high  temperatures  are  probablv  duo  to  toxic  products 
of  the  decomposition  of  blood  cells  (so-called  ferment  intoxication).  Tom- 
plications,  which  are  not  directly  connected  with  the  leukaemia,  are  generally 
rare.  Still,  intercurrent  acute  diseases  (pneumonia,  pulmonary  tuberculosis, 
etc.)  are  occasionally  seen.     It  is  very  remarkable  that  the  number  of  white 
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blood  ccUb  Bometimes  returns  entirely  to  the  nonnal  during  such  a  ntrnpU- 
location. 

The  goneral  course  o(  myelogonoiig  leuka-inin  is  usaally  very  chronic!.  TIk- 
cnnditinn  often  lastti  wjveriil  yt-'ars.  .Sfniiilaiifoiis  and  decided  rcinissioiis.  as 
in  pemiciouB  anicmia,  ecarccly  occur.  The  flnnl  outcome  is  alwnys  vinfavur- 
ahle.  Duath  is  Uie  result  of  th«  increa-sitig  generul  wt'iikuesH,  hemorrhages 
(vide  supra),  or  secondary  com])IiLatioDs.  Isolated  cases  run  such  a  rapid  fatal 
course  (in  a  few  weeks  or  luontJixJ  that  wo  may  speak  of  an  acute  inyeioyonous 
[ienksmia.  The  general  clinical  picture  in  many  respects,  then.  reAcmbica 
acnte  lymphatic  leuka'mia,  wliich  will  be  later  descrilied.  Tlic  different  blcMwl 
picture  and  Uie  aliH^iice  nf  lyiuphatic  enlargi-nipnts  differentiate  it  from  the 
hilter  diseast-.  The  numerous  large  mononuclear  transitional  cells  arc  char- 
actcriutic  of  inyelfjgL'nniis  leuka-niia. 

Patholopcal  Anatomy. — There  ia  little  to  be  added  regarding  the  patho- 
^logic-al  anaioniii-al  llndings  in  myelogcnoufl  leukaemia,  especially  as  wc  cnnnot 
lere  go  into  hifitolii^'iriil  detaiU.  The  chocolatc-crdnrtil  liloml,  the  prvseuct'  of 
many  puriform  clots,  the  Inrge  splenic  tumor  depending  upnn  the  enormous 
prolifcnition  of  lh<;  niyclogenou!*  tissue,  the  c^jrrcspondiiig  change*  in  the  liver 
and  other  organs,  have  all  been  mcntionc*!.  Tlie  iiplccn  may  weigh  from  6  to 
11  pounds  (y  to  5  kg.),  and  raay  be  over  l'^!  inches  (30  cm.)  long.  Its  cut 
surface  is  osualij'  rather  deep  red,  but  also  oflen  of  a  lighter,  more  rediii^h- 
gray  color.  Nut  infrcfjuently.  large  bloody  infarcts  in  the  forra  of  eirciun- 
«cribed  dark-nnl  foci  are  found  in  it.  The  Imne  marrow  «hffws  a  n-^l  or  a 
grayish-red  or  yellowish  (purulent)  color,  and  on  microscopic  examination 
all  forma  and  varieties  of  niyeltiid  ce!l«  are  found  in  the  greatest  profusion. 
A'ery  frt^uently  afier  dearh  the  so-called  Charcol'-i  crystal.^  are  found  in  the 
|lKinc  marrow  and  alni  in  the  Idood — ihc  same  octahedral  crystals  that  are  also 
fiiund  in  the  exjtecloratioii  in  lirnucliial  asthmii.  Their  formation  probably 
depends  upon  the  disintegration  of  the  eofiinophile  edls. 

Treatment. — The  general  treatment  is  the  same  as  that  of  severe  ana-mia, 
'and  therefore  rwjuires  no  detailitd  description  here.    Of  internal  reniediC'*.  the 
iron  preparations  have  no  effect,  while  arsenic  is  sometimes  nf  undoubted 
value.     It  is  prewril)ed  in  the  manner  deacribed  above   (page  6(1).  and  at 
limes  a  decided  improvement  in  the  gcnornl  condition  and  Iho  blood  jucdire, 
.ws  veil  as  a  dintiniilioti  in  nho  of  the  Kptenir  liinnir,  are  nnticetl.     .\t  present, 
"however,  by  far  the  nii>?t  imiKtrtant  and  intere?ling  treatment  in  If^tikiemia  is 
that  by  the  Kontgen  rays.    This  Mas  first  rLHromnicndttl  on  a  purely  empirical 
badis  by  American  physicians   (Senn  and  others),  and  then  received  theoret- 
ical support  when  11.  Ileincke  proved  that  the  X  ra^-s  are  able  in  a  moat 
,elwlive  manner  to  di^troy  certain  types  of  cells.     We  consider  it  one  of  the 
^  most  interesting  therapeutic  o)iser\*ation^  to  sec  liow  a  large  lenkientic  tuninr 
[of  the  Hplet;n  can  be  rLihiced  to  one  half  its  original  size,  or  even  less,  by  regu- 
lar X-ray  esposures;  how  the  leucocyte  count  will  fall  fmm  2.'>f>.()()0  in  :{(),U00 
[and  K-st*,  even  after  a  few  weekp.  and,  what  is  niojit  important  from  the  prac- 
tical standpoint,  how  thp  general  condition  and  strengUi  of  the  patient  are 
at  the  same  time  decidetlly  improved  thereby.     It  niu.'it  l»e  noted,  to  be  sure, 
tliai  the  improvement  is  often  only  temporary,  and  tliat  actual   curea  of 
lotikfcmia  have  not  yet  l»een  accomplished.     Xeverthclfisfi.  we  know  of  several 
inslancvs  in  which  severe  ca»«s  were  ^  much  improved  that  the  patients  were 
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again  able  to  do  rather  heai'v  work  for  several  yenrs,  notwithstanding  the 
ptThistcnce  of  slight  objectivf  changes.  At  any  rate,  iit  li-asl.  an  atl*.'mpt  with 
X-ray  tiv^atinent  is  ur;,'entl,v  indicated.  The  treatment  must,  howev«r,  Ih'  car- 
ried nut  hv  an  ex|)eriencp(i  radiographer,  and  under  the  constant  control  of 
blood  examinations.  Ui^ual!/  tite  i^pleen  and  aliK>  the  various  long  lK>n(w  an? 
alternately  X-rayed  ewry  day  or  two  for  about  ten  to  fifteen  minutes  or  longer. 
After  about  twenty  times,  there  «h(iuld  be  a  pauAK  in  the  treatincnl,  wliiuh  ift 
then  to  be  resumed  nl  definite  intervals. 

Thv  e.\tirpatiou  of  Ibe  splenic  tiiuior  should  be  ab^lutely  distrardod  as 
moitt  danf^eroutt  and  entirely  uaeleas.  Symptomatic  improvement  is  said  to 
have  been  frequently  obtained  from  oxygen  inhalations. 


2.  LYMPHATIC  LEXJKJBMlk  (Lj/mphcemia) 


I 
I 


Conception  and  iGtiology. — While  myelo^enoiifl  leukwmia  is  due  to  a  dis- 

eatie  of  the  myelogenous  ti.-isne.  and  n^  diarac^terized  by  a  resulting  increase  of 
the  myeloid  wlU  in  the  blond,  lyiiipliatie  h'ukR-niia  is  duo  to  a  In^HTplawia  f*f  M 
Iraphatie  ti^fiuo,  and  is  clmracterizod  by  an  increase  of  the  lymphoid  cella  ■ 
(lyniphm-ylert)   in  the  blood.     Hence  the  lyinph-fihmds,  abovi?  all,  present  a 
decided  hyperplasia.     In  the  neck,  axilla,  and  pminB.  these  increase  in  size 
and  form  large  tumors.    The  t^ame  eulurgenient  often  ali^  involvetf  the  internal 
lymph-R^lands,  as  well  as  the  other  IjTnphatic  organs  (tonsils,  mucous-niein- 
brane  follicles,  etc.).     The  enlargement  of  the  broncliial  and  retrobronchial 
lymph-j^lands  van  l>o  definitely  dpinnnflrated  by  the  abnormal  dullness,  but. 
above  all.  by  X-ray  examination.     The  spleen    (the  "  lympb-gland  of  the 
bloml  ")   is  also  almost  alway-  di-JtitRtly  enlarg*-*.!.  tlinugh  such  largo  sptenic 
tumors  as  occur  in  myelogenous;  bniknjniia  are  e.ict'ptional.     Still,  we  saw  a 
case  of  pronounced  lymphatic  leuka*mia  in  which  only  a  large  splenic  tumor.  _ 
with  prnotieally  no  lymph-gland  c>nbirgi>ment.  was  demoni^trahle.     In  almoistfl 

1)11  the  nther  organs  (liver,  skin,  bone 
niHrnnv,  I'tc.)  tlicre  is  also  a  lymphoid 
prnlil'eration,  so  that,  as  a  matter  of 
fai-'t.  we  may  designate  lymphatic  leu- 
kipiria  as  a  systemic  disease  of  the  en- 
tiri'  lynipliatie  apparatus  of  the  body. 

A  t-nunative  fartnr  fur  t.lif  develop- 
ment of  the  disease  is  almost  never 
demonstrable.  Tiie  malady  occurs  in 
children  and  in  adults,  ami  sometimes 
even  in  advanciNl  age.  I'sually  the 
striking  enlargement  of  thi:^  e.xlt'riial 
lymphatic  glands  is  the  symptom  which 
brings  the  patient  to  the  physician. 
Besides  this,  there  are  often  distinct 
signs  of  aniemia  and  general  weakness. 
The  diagnosis  can  he  made  tmiy  by  the 
niicniscopic  o.namination  of  the  blood. 
What  is  at  once  eviiient  is  the  marked  increase  in  the  white  cells,  or.  rather, 
in  tlte  lymphoejles  (see  Fig.  lit)  and  Plate  V,  Fig.  3),  the  number  of  which 
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Flo.  1 10. — Lymphatic  IrulMpmia.    tncreaw  in 
the  lymphocytra.     (Aiia  Riedkr.) 


THE   LRnK.*;MIC   DISEASES 


73 


may  reach  a»  high  as  200.WU  or  more  per  cmin.  For  thf  greater  part  them 
art'  (he  ii!«ual  fniall  lynipIi'K-vti's.  but  very  ninch  larfti'r  oncH,  and  nther  atypical 
cvfU,  as  well  iw  (lo-callwl  "  lymplmcyte  pliflilnws ''  (  Piute  V,  Fijr.  -i  /),  may  lie 
profient.  Tlie  ordinary  pcilvrnn'IcarK  jin-  nid  iniTf-Hsed  iti  number,  as  a  rule. 
Altnomml  niyfl<ti»i  wlls  are  alismt.  The  rvd  Itlood  lvIIb  inay,  for  a  long  wIiIIp, 
remain  almost  noniiu!  in  «i>iiiit  and  quality.  AfttT  the  di.-ifiiiie  has  cnntinucd 
fur  tHuuc  lime,  a  pronounced  ana'iiiia,  witli  cor rcsptm ding  lilood  cliangcs,  usu- 
ally develops. 

Coone  of  the  Dise&se. — In  the  niajririty  of  coses  the  disease  is  a  very 
chrooie  oue.  Hi'sides  tliu  ctinJeal  syiii|itntns  already  iiH>i)lir)rK>il.  wo  iTUlst  still 
nolo  tUe  nut  uncommon  changes  in  the  wkin  (])rurigo-like  [liseases,  etc.),  al- 
huminuriu,  retinitis,  accompanying  t-ar  atreclions,  fm<l.  ulmvc  all.  the  tendency 
to  hemorrhages  (epi)»laxii<,  etc.).  The  hemnrrhngit!  liinthesi*  is  particulnrly 
pronounced  in  tliose  eases  whit^li,  nn  account  of  their  rapid  course,  are  desig- 
nated as  aouto  lymphatic  leiiliFi'inia.  Tliose  casi-H  Iii'gin  like  nn  aenle  infei'lioni 
di.srase  with  febrile  eonstilutional  manifestations,  t'l  wliitli  nstuilly  are  ndili-d 
tln'  signs  of  a  hemnrrhagie  diiilliesis  (Uh'<Hliiig  fptmi  (lie  ntiM*  nnd  gtiiiis.  licinor- 
rliHgic  snre  throat,  retinal  hemorrhage),  and  then  multiple  lymph-gland  en- 
lan^emenbi  and  spleaic  tumor.  The  face  becomes  dull  and  pale,  there  are 
severe  headachesi,  and  the  teni|M!rature  may  ris«  irn>giilarly  nri  hijili  as  104°  F. 
(40'  C),  or  higher.  The  diagnosis  is  made  oulv  liy  iIk-  hloud  examination. 
In  the  U-giiniing  the  hliiml  shows  a  nmderate  lyinjilineytDsis,  whirh,  lunvever, 
rapliUy  iucrt«.'»ei*.  If  the  cells  are  typical  rttiiall  lymphocytL-s,  the  decision  is 
not  diRicuU.  If,  however,  the  blood  contaiD»)  in  the  maiu-ito-callcd  large 
lyinplioeytes  with  atypical  forms,  it  may  be  dilTieiilt  to  deeidi*  whether  we  are 
draling  witli  lymphoid  or  myeloid  cells.  In  trur  Ivinplinrniiii  the  iKine-iiiarrow 
colls  ri-riiain  tpiite  in  the  l«iel< ground.  The  condition  of  the  erythroeytes  nflen 
corre'iiinnds  tn  the  picture  of  a  fternicioiis  ameniio. 

Prognosis  and  Treatment. — Tlie  prognosis  of  these  acute  cases  is  abso- 
lutely unfavorable.    IVath  'Ki-urs  in  a  few  week^^  M'ith  sign*  wlueli  resemble  the 
_«erer«t  septic  infection,  and  which  are  nially,  in  part,  the  result  of  a  secondar)* 

its.     Attempts  at  treatment   (arsenic)   are  almost  alway.-?  without  renuU. 

nature  of  those  remarkable  eases,  and  their  relnlion  to  the  other  fnnns  of 

ukA'niia,  are  still  entirely  in  tlie  dark,     lu  many  res|«!ets  they  jiresent  quite 

le  app<.*anineo  of  a  sevrre  acute  infcvlious  diifcasc.     A  sharp  limitation  and 

fcrentiation  of  the  cases  brought  under  this  category  is  still  very  uncertain. 

The  treatment  of  e>ironif  lyrnphEemia  is  very  much  mf>r<;  promising  than 
it  of  the  acute  variorc.    With  arn^ntc  and  pystemtitic  X-ray  treatment  (vide 
iprn)    of  the  lympli-glatid.-i  and   (sjilcuic  lunmr,  ([iiite  satisfactory   iinprnvQ- 
lent  can  be  brought  nljout,  at  least  temporarily. 


In  close  relation  to  acute  lymphicmla  is  a  peculiar,  rare  diseaBe^  rhloroma, 
ralle<l  on  account  of  the  green  eohir  of  the  lymphatic  tumors,  which  develop 
usually  in  a  rather  acute  inanner  tn  tin-  lymph-tilnnils,  h|iliV-n.  Hver,  i-li-..  but. 
aIhivi'  all.  (piite  characterislicallv  in  or  below  tin-  |u'riostcum  "f  the  wknll, 
spine,  rilw,  and  other  bones.  The  wriout".  often  febrile  gi'ueral  condition,  the 
anaemia,  the  tendency  toward  hemorrhages,  and,  above  all.  the  usually  marke<I 
lynipha<mie  i^mdition  of  the  blood,  indicate  the  clo&e  relationship  of  chloroma 
to  lymphatic  leuka-niia. 
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TIIK  rRKLlUO-LEUK-«MIt;  niSEASKS 

liiUnphatie    unil    Si/Unie    Pnvidf^-ii ukirfiia.      Adrnia.     l/jfmptiadrtiia.     AtaJiontutt    I/ymptiama. 
Umi'jktn'u  DiuMtt.     BantCa  Disrate) 

CoHNHBiM  lia^  includeil  under  tlie  caption  of  "  Pwmdo-Ieiiksinia  '*  n  Dum- 
ber of  iiioi'liid  cDnilitions,  in  wliiclj  apparently  the  same  pathi-ilo;;ical  changes 
occur  in  the  orgariH  as  in  the  triit;  IfuknTnias,  while  thu  blood  usually  shows 
a  diininntion  in  llio  numbnr  of  red  bluod  corpuscles,  but  no — or,  at  least,  no 
diH'idud — increase  in  the  number  of  the  wliile  ciOU.  As  In  tbo  Toora  esact 
nature  of  these  diseases,  little  is  known  with  certainty,  and  (here  can  be  nn 
question  thnt  a  nniiiber  of  f>ntirely  difTeoMit  morbid  proce.'ises  have  iMX-n 
grouped  tugetiicr  under  the  licading  of  ''  rseudo-lenkfeinia."  Only  an  accurate 
study  (if  niinienuid  individual  caws  will  lunke  it  [lOKsible  to  bring  oriler  and 
system  into  this  multiplicity  of  clinical  pictures.  For  the  time  being  we  must 
be  salicfied  with  tiewribiug  the  clinical  Bvudrouiey  iis  lliey  occur  lu  practice, 
according  to  their  course  and  i^yntptoms.  It  might  also  l>e  ad\'i»able  to  men- 
tion the  most  itii|»ortant  general  view  points,  nn  the  [laeis  of  which  nn  at- 
teiri)it  has  been  iniiile  (ii  tiring  onler  into  the  ennrusion  (hilt  ha.s  e.vtsted  hitherto. 

1.  Lymphatic  Pseud o- leukaemia. — 'J'liiH  k  hy  fur  the  most  fre<iuent  of  the 
disea.li>  wliirli  cotiK-  utidiT  coiii^iftcTation  here.  Jt  was  first  dwerilH-d  by 
Hodgkin  in  Knglan<l  in  IS.'ia,  and  is  therefore  !Jtill  fret]uen1ly  called  llodg- 
kui's  disease.  Wuuderlich  was  the  first  in  Germany  to  study  the  disease  thor- 
oughly; he  de^rilied  it  In  1858  under  tlie  nnine  of  *"' progressive  niultiplo 
hypertropliy  of  the  lymph-ghuMls,''  nitd  lati-r  Hillndl]  tertneil  it  "multiple 
malignant  lyniplionia."    Trousseau  gave  it  the  name  of  "  adcnin." 

Lymphatic  pseud o-leukfpmia  is  characterized  by  the  occurrence  of  multiple 
lymph-gland  enhirgeinentii,  ronibired  with  a  gradually  increasing  genoral 
ana^niiii  and  cacliexia.  but  without  lynipli!L>mit'  hhmd  finding;^. 

The  diseas^e  usually  occuth  in  ydulh  juid  midille  life.  It  is  UTuloubttvlly 
Bomcuhat  more  eoninioii  in  the  male  than  in  the  female  f^QX.  Particular  ffiti- 
ologicnl  factors  for  the  disease  can  almost  never  be  demonstrated.  In  indi- 
vidual eases  the  malady  seeme  to  develop  eeeonclarily  t<i  some  other  disease 
(suppurative  otiti.«,  aeute  infeetious  disearies).  The  first  noticeable  symptom 
is  generally  the  oeeuiTonce  of  paintet^  enhirgements  of  the  lytnph-glands  of 
the  m-ck,  angle  of  the  jaw,  hack  of  the  nctrk,  etc.  Tlie  glaiida  enlarge  slowly, 
and  finally  they  may  dwelop  into  large  deforming  liiinors.  In  the  mean- 
while glandular  tumors  have  also  developed  in  other  parts  of  the  body  {the 
axilla,  inguinal  regions,  etc.).  In  many  cases  the  internal  lyitiph-glanda  and 
lymphatic  apparatus  are  also  diseased.  Aeconling  to  our  experience  the  tonsils 
are  rarely  involred,  but,  on  the  other  hand,  the  nuNliastinal.  bronchial,  and 
retrobronchial  l^'nipb-glands  are  frifpn'olly  iuipllenled,  Alllmugb  until  now 
the  afTeetion  of  these  glands  was  only  rarely  recognized  by  percussion,  or 
through  the  f«condnry  symptoms  of  couipressiou  {rule  infra),  we  have  at 
pre«;nt  in  the  radiography  of  the  thorax  an  extremely  ini^iortant  and  useful 
aid  in  the  recognition  of  these  eonditionB.  The  mesenteric  and  reirojieritAneal 
glande  also  are  not  infrcquenUy  discarieii,  even  if  they  can  only  exceptionally 
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hv  dcmaaiitratcd  as  palpable  tumors.  At  Hutoiwy  moBt  remarkable  Ivtnphatio 
D€opl».-<in.'4  are  occatiioimlly  found  in  the  liver.  intestTtie,  kidneys,  (?tc.  In  the 
majfirity  of  instanct*  the  spleen  also  in  ilintincUy  enlarjiixl,  althouj^h  the 
spleDic  tamor  never  resehes  sueh  ilinioiiNioDit  m  in  tnie  leiikietnta,  or  in  fir>- 
ealled  Biinti's  iliH'a;*.  As  a  rule,  liowovcr.  tlic  spleen  is  difitirelly  folt  tn  be 
iiindiTalfly  pnlnrgL'd. 

All  theR*  lynipli-^land  eniarjieinenl:;  may  lie  preiieiil  a  lonL'  time  without 
produeing  decided  symptnms.  The  pseiidf>-leuka*niic  lyniplioniata  are  never 
puiuful.  On  the  other  hand,  under  Lvrtatn  cnnditions  pronnunced  pns^ure 
effet-tii  U|»f>n  T)ei^hl)Orinj,'  nr^rnns  may  devi-hip.  These  are,  fspefiially.  dyspnoia 
fmni  I'ninprtvsion  of  the  traeheii  and  of  rwpanile  lirfinehi,  dysphngitt,  ii'dema 
from  pn^-mrt-  U|Min  the  veins,  iisrites,  icterii-i,  et*r.  With  eonflidfmhle  (■nlflrj;e- 
nient  of  the  inlruthoraeie  lyiiiph-glands.  the  ttuhcutaneous  veins  of  the  thoracic 
wall  munlly  hecotne  prominent.  Ah  the  glandular  enlargement  increase:,  a 
pntuoumfd  gcnenil  hodily  weukiicsis  ami  anieiiiia  develop.  The  question  as  to 
whether  we  are  dralin^  with  a  lvrii]>linlie  teiikiemia  or  with  a  jmeiido-leukaMnin 
call  iiiilurallv  only  he  ihrideil  hy  aiuacciirtih'  KIikhJ  i^xamiliatiori.  In  ]>«>udo- 
leubeiriia  Ihere  is  <tften.  lull  not  always,  found  a  more  or  Ie*s  pronouneed 
oligoryUia>iuia  (alwut  2.50n.(.MJ0  to  3.01)0,000  red-blood  corpusclen  to  the 
c.mm. ).  With  this  (here  is  no  increase  in  the  mimht-r  of  lymphocir*te:f,  tlie 
count  of  which  if-  UMially  even  •:trikin;'ly  li>w.  There  are  no  myeloeyies,  but 
not  infnH)uenlly  there  is  u  siniple  h^inKTt'wis,  partieiiliirly  during  fi'lirilo 
periods,  jntst  as  we  find  a  leucocytosis  occurring  in  other  febrile  condition* 
{puir  infra). 

Of  die  "»thor  symptoms,  the  hehnvlnr  of  tlm  body  ti-mperature  deserves 
ni>erial  eimnideralion.  Xnl  infrei)tifnlly,  jj^'ritHls  of  two  or  IhnH"  weeks  with 
temperature  ele\atio»«  of  102"  to  lOl"  P.  (39"  to  40"  C.)  allemal/!  with  in- 
tervals of  almr>st  nornml  teniperntiire.  Such  ohs<'r\'alinns  wertt  first  deserihed 
hy  I'el  «ud  Eh^iein  uimUt  the  name  of  "elmmic  reeurrent  fever."  As  oeen- 
eionally  in  then-  ca^es  ordy  the  inlernal  glands  were  swollen,  the  clinical 
picture  could  only  ho  inter)}retet)  with  didieully  during;  the  lifetime  of  the 
patipnt.  \Vc.  however,  have  alM  ohperred  these  same  febrile  attack?  in  (he 
ordtoary  forui  of  |wendn-letika'mia.  Soriietiiiies  thews  elevations  of  tempera- 
ture are  a-NsneiattHl  with  nevere  abdominal  pain,  which  may  Ije  due  (o  an  aeu(e 
inercnse  of  the  ^iluudular  eular^ment.  i*crsl«tent  reniiltent  or  intermittent 
fever  may  also  occur.  The  pulse  is  usually  rapid.  Ana-tiiic  cardiac  murmurs 
arv  onnitiioually  heard.  In  »ouie  easei:  a  hemorrlin^ie  diathesis  develops.  We 
bave  n«h"d  with  I'ouipararive  fri'<[iii'm-y  prurij»inouw  dermatoses.  These  con- 
sist in  the  developMii*nt  of  sfiinll,  very  itchy  notluliss  {lyniphomnta)  in  the 
skin  of  the  trunk  and  extremititw.  Tin*  urine  n-iially  shows  no  special  changes. 
We,  however,  have  once  note<l  a  j)rrsisteut  albuminuria. 

Sometimes  tlie  diseaae  runs  a  comparatively  rapid  course,  lasting  only  a 
f<'W  months.  Tn  other  eases  it  may  last  sev<-ral  years.  Periods  of  more  rapid 
pn.ijfre*sion  of  the  disease  alternate  with  others  in  which  the  inalady  seems  to 
In;  at  a  stanihitill.  Actual  eunw  are  rare  [rulv  infni).  so  that  in  general  an 
iinfavorahle  prognonis  must  be  given.  Still,  decideil  improvetni'iits  may  occur. 
iX'ath  results  frmn  the  increasing  general  weiikiifss  and  umeniia.  the  hemor- 
rhage-, compreaaion  symptoms  (dyspna^a,  hydrothorax),  or  from  accidental 
curuplieations. 
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Paihology  (Kuniirnt,  StPmberg,  Ribl»ert,  and  others)  has  at  least  in- 
e'reaBi?J  our  knnwieilge  of  the  |)wiiJo-ltMil;«'inii'  iliwnwb  in  no  far  aa  H  Iihh 
pruve<l  (111!  nrtt'SHilv  of  (lie  ilivisitm  of  lyjiiphutic  p»cuiio-lcuka'niia  into  at  Ifust 
two  jirovisionnl  j;roup)*.  In  the  first  jtronp  of  taiiiLti  ihi'  f)fllliological  prooea* 
in  the  Jyniph-jriands  cousists  exclusively  in  a  true  lymphocyte  proliferation, 
while  in  the  het-oml  groHp  the  lymph-glands  show  a  growth  of  inilamniatory 
grnruilation  litwue  in  wUieli  all  variftlii*  of  tvU  forms  ih'c-ui*  (round  oi'Ils, 
polvnior|thmiii('l<'«r  li-ncncyU's,  giniit  wlU,  epithelioid  erIU.  etc).  The  "  true  " 
pMuiIo-leukn-iiiiiirt  l)eloiig  to  the  former  group.  In  th(wt>  cHses  there  in  a  clironic 
disease  of  the  entire  lytiifiliatle  apparatus,  in  which,  liowevcr,  for  some  un- 
known reason  no  lymptiaTiiia  dovekips,  although  a  relative  IjTiiphocytosis  tit 
often  ileiiiutihlralfle,  llesides  tins  general  lyniphnniatosit,  a  miiro  loeal  ffhintln- 
lar  disease  also  oceurs,  whieh  eiiii  then  !h^  desigimtal  a.s  Iyiiii>lio-snrconiato«i8. 
Tu  tlie  scTtirid  group  of  multiple  glandular  disea^r  l>clong  (»>pe<'iany  those  i-neea 
associated  with  nccasional  f»-hrile  attacks  in  which  there  is  a  rMliiction  in  the 
numher  of  lymphoryteT'.  ua  an  expression  of  a  defective  l)inplialic  apparatus, 
but  at  the  ^ame  time  there  !.■*  not  iincinnTijoiily  h  loucoeytosls.  The  a>tiological 
putiition  of'  Ilies4.'  ease^  ia  titlll  in  iloiihL,  lull  the  assumption  of  an  inf«H:-liou!( 
cause  is  prohahly  not  far  from  correct  Some  observations  speak  decidrtlly  in 
favor  of  tt  elose  relationshi))  with  tuberculosis  (the  denionstnUion  of  isolntod 
tnlwrcle  iHttilli,  other  tuberculous  lesions)  and  perhaps  Bometimcs  also  with 
syphilis. 

In  the  treatment  of  lymphatic  [iH'iido-lcukitniia,  there  are  tivo  remedies  at 
our  dispo-*id  which  have  prnvitl  useful  in  many  cases,  viz.,  the  prepanitions  of 
arsenic  ami  the  Riintgvi]  niys.  The  arsetiie  treatment  i^*  curried  out  in  the 
same  manner  as  described  in  the  treatment  of  aiueniia  [vide  supra,  page  (>(>>. 
Arsenic  is  given  intermilly  in  the  form  of  Fowler's  solution,  or  in  pdU,  or  it 
is  given  hypodormatieally  in  the  form  of  oacndyl  or  atnxyl.  The  Rontgcn 
treatment  eoncists  in  exiMX'jing  the  glinidubir  tumors  t«>  the  ot^'tion  of  the  X  ray. 
An  exposure  of  Irii  li»  tifti-cn  iiiiniiliN  is  given  daily.  After  twenty  t"  Iweuty- 
five  exjwsures,  the  trentment  is  stopped  for  a  time,  during  which  interval 
araenic  may  Im  given.  '3'he  trealtiicat  must  he  frequently  repealed.  The  re- 
Bulta  are  not  the  ^»me  in  all  ca^s.  Sometimes  we  see  a  mn^t  (<trikiiig  receiiflion 
of  the  glandular  i-iilargemcnt--i.  even  ineluding  those  of  the  bronchial  glnnds, 
and  at  the  same  time  ituprnvciiuint  in  tin-  gcni-nd  cnnditiori.  In  other  cases 
there  is  little  flfin't.  In  general  ttie  results  of  arsi-nie  and  X-ray  treatment 
seem  io  bo  decidedly  bettor  in  the  lymidiometous  than  in  the  granuloinatoua 
■^fpe  of  Ihe  dirtease.  At  any  rate  the  X-ray  treatment  should  be  tried  in 
everjr  case.  Tei-hnical  detaUs  sluiukl  he  sought  for  in  s|M^cial  works  on  the 
subjei't. 

Besides  thin,  great  attention  should  naturally  lie  given  to  the  gi'neral  treat- 
ment. Nutrititms  ilietj  a  stay  in  the  etjuniry,  sali-wuler  hnths.  carhontc-aeid 
baths,  and  the  like,  are  especially  to  be  considcr^'d.  External  k^al  applications 
have  little  efTfCt.  Still,  inunctions  of  green  soap,  iothion  salve,  etc.,  may  be 
tried. 

Thie  operative  n'moval  of  the  glandular  lumors  might  ]iossiMy  he  tricnl  in 
tbe  Tcrr  inception  of  o  Incaltneil  process.  lit  all  advanced  ca^^es  surgical  treat- 
HBt  ii  rontraindicul^-d.  as  it  has  In'en  rejicatedly  observed  that  the  condition 
HgotSen  worse  after  operative  interrereiice. 
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2.  Splenic  Fseodo-leukEemia.  Splenic  AnEcmia.  Banti's  Diseaie. — At  leaet 
-•  posrtion  of  tJK*  i-a.-w-'s  incluili'd  uiiilor  tlic  lu;inliii^  <»f  Ivinpliatic  jweudft-leukiB- 
rt-prosent  a  dotinito  clinical  entity,  sn  that,  ac  just  notoil.  only  in  cxi-ap- 
tinnal  instances  l*s  the  ditfercntiation  from  the  other  forni«  of  muUipIo 
lyn)pltumat<>i>is  (tuborculofiia,  syphilis,  ]ympho-8aiT'{Mim)  dJITicult.  On  llie 
oIImt  hmid.  hii  I'tat-I  (li'firiitiiiTi  and  ililTtTciiliHtion  of  the  cases  U'Innfjing  to  the 
gn»up  of  splenic  pscuiio-leukitniic  discuses  18.  at  the  present  time,  utterly  iiii- 
powiiWe.  jileither  from  the  cliuical  nor  tlie  patimlogical,  to  say  nothing  of  the 
a*tiolo}rical  aspect,  can  definitely  limited  pictures  of  disease  be  constructed:. 
For  the  time  being  we  must  he  fiatisfiod  iirith  the  faet  Uaftod  upon  experii-nce 
that  there  exist  pi'culiur  rlinmrc  morbid  crinditioiis  charactcrizcil  hy  splenic 
enlargement  and,  frci^uciitly,  Biiiiiiltaneous  enlargement  of  tlie  liver,  in  which 
the  bliKiJ  niay,  to  be  sure,  sliow  a  variety  of  anaunic  changes,  but,  at  all  events, 
no  characteristics  oflcuka'niia.  Certain  cases  of  "splenic  pseurlo-Ieukieiiiia  " 
arc  found  at  autopsy  to  Iwlong  probably  to  tlie  "  lymphalic  pwuiiu-h-iika'Uiifl  " 
ty7»e.  The  enlargement  nf  the  external  lymphatic  glands  is,  indeed,  absent, 
but  the  laej^enUTie  ghmds  arc  cnbirged.  and  the  ehaugcs  in  tlio  liver  arc  quite 
tlie  same  as  in  ttic  ordinary  pseudo-lcuka-'tnia. 

la  concluiiiion  wc  mu^t  refer  to  tlie  so-tall^'d  Banti's  disease.  Under  the 
name  of  "  ppltnoniepaly  with  hepatic  cirrhosis,"  Knnti  described  a  peculiar 
affection  characterized  by  the  develoftriient  of  a  primary  chronic  splenic  tumor, 
a«M>eiatefl  with  a  ci^rtaln  amonnt  of  enehcxia  and  ameinia.  Ijatcr  on  an  en- 
largement of  the  liver  devflnps,  which  gnidually  turns  into  hepatic  cirrhosis 
with  ascites.  Hanti  a^itunieil  thai  the  liver  diwase  was  the  result  rtf  tlir  action 
of  toxic  pntdufts  funned  in  the  diseased  splwn,  ami  carried  to  the  liver  by  the 
portal  vein.  lie  based  thin  hypothesis  partly  n|>on  the  fact  that  dt!ci<led 
atheromatous  changes  have  been  foun<l  in  the  splenic  vein,  ami  partly  on  the 
interesting  ol»servation  that  in  many  of  those  ca^>es  extirpation  of  the  spleen 
brought  about  a  flirts.  These  communiralions  of  TJanli  have  certainly  ftiiiiu- 
lutc<i  gTCrtt  interest  in  the  siibji-ctj  but  (he  iiiiestinu  is  by  no  means  st^tlled. 
The  talk  about  the  cures  after  extirpation  of  tlic  spleen  has  also  subsided  coa- 


Biderably. 
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Wr  must  still  mcnlion  a  pciadiar  nuirbid  condition,  first  described  by 
Kreneb  authors  (\'ai|Ui*7,  Keiidii,  and  Widal),  but  of  which  q\iite  a  luiinber 
of  leases  have  alsr)  already  W't-ri  observed  in  (ieriiiany  (Osier,  Tiii'k,  Wi-inlraud, 
dr.).  The  patients  are  usually  adult  iniiles,  who  complain  of  heailaehe,  con- 
gestion^ dizzinese,  dvuprnxa,  vomiting,  general  weakness,  and  the  like.  On 
examination,  the  most  striking  feature  is  the  cyanotic  appcantnee  of  the 
patient,  althongli  there  is  no  cardiac  or  pulmonary  lesion.  Tlic  examination 
of  the  bloo«l  bIiows  an  unusually  great  increase  of  the  red  blond  corpuscles. 
Ten  million  or  nion?  erythrocytes  to  thc!  cubic  uvillimeter  have  been  found. 
The  hemoglobin  content  of  tlie  blond  is  absolutely  high,  hut  hi  relation  (o  the 
blood  count  rather  tlecreasi-d.  Tin-  leut'iJi-yte  count  is  cither  nearly  normal 
or  soaiewlial  iucreased.    Tbu  aplecn  is  usually  felt  distinctly  enlarged.    Albu- 
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minuria  is  souietimes  present.  The  tendency  to  hemorrhages  from  the  gums, 
nose,  hemorrhoids,  etc.,  is  striking.  Tlie  actual  nature  of  this  remarkable 
disease — to  a  certain  extent  a  newer,  more  scientific  formulation  of  the  old 
conception  of  pletliora — is  not  yet  cleared  up.  Still,  sonie  findings  B]X!ak  for 
an  abnormal  increase  in  tlie  hematopoietic  function  of  the  bone  marrow — 
above  all,  the  almost  constant  occurrence  of  nucleated  red  blood  corpuscles 
in  the  l>lood,  and  also  the  not  infre(]uent  at^companying  moderate  leucocytosis, 
already  referred  to.  From  tlie  fht'ra])eutic  standpoint,  (H'casional  good  results 
have  been  observed  from  frequently  rejwated  small  venesections. 


CHAl'TKH    Vi 

HEMOGLOBIN.IOMIA  AND   HEMOGLOBINURIA 

Definition  and  General  iGtioIogical  Considerations. — If  any  cause  produces 
a  solution  of  tlie  rod  blood  corpuscles  in  the  blood  serum,  henmglobin  is  ex- 
creted thniuf,'h  the  kidneys.  The  lu'inoglobina'mia — the  presence  of  free  hcino- 
globiu  in  solution  in  the  blood — occasions  henuiglohinnria — i.e.,  the  excretion 
of  hemoglobin  in  the  urine.  Tlic  causes  of  hemoglobinirmia  and  its  correla- 
tive hemoglobinuria  are  nuinifuhl.  In  the  first  place,  tlicre  is  a  whole  series 
of  poisons  which,  if  introduced  into  the  blood  in  sufficient  amount,  exercise  a 
directly  destruftive  influence  up<ui  the  red  blood  corpuscles,  and  thus  excite 
hemoglobimiria.  To  this  list  l>el(»ng  chlorate  of  potassium  (Mar(;liand),  pyro- 
gallic  acid  and  naplithol  (Xcisser),  sulphuric  acid,  glycerin,  toluylendiamin, 
and  many  other  substances.  Distilled  water  is  also  in  this  sense  a  poison. 
Boatrom  has  discovered  a  fact  of  practical  importance  which  deserves  men- 
tion in  this  connectitm.  It  is  that  a  certain  kind  of  nmshroom  {Ileh'ella  e.scti- 
lenta),  when  fresh,  contains  a  poison  which  is  capable  of  producing  intense 
henioglobinuriii,  and  such  grave  syinptonis  as  jaundice,  delirium,  drowsiness, 
and  tetanic  convulsions,  witli  perhaps  a  fatiil  tcrminntion.  This  poison  is, 
however,  so  evanescent  and  so  readily  solulile  in  hot  water  that  the  mushroom 
becomes  perfectly  liarmless  if  tliorouglily  soaked  and  then  boiled,  or  if  it  has 
been  dried. 

Swnndly,  liomoglobinuria  may  be  developed  in  connection  with  infec- 
tious diseasi's.  In  this  case,  also,  it  is  prtilmlily  referable  to  the  action  of 
pois*ins  created  within  the  system.  Thus.  Iicnuiglobinuria  bus  !)ecn  observed 
in  the  course  of  a  severe  attack  of  scarlet  I'rvcr  or  typhoid  fever.  Possibly 
malarial  poisoning  and  syphilis  niny  give  ri.<e  to  paroxysmal  hemoglobinuria. 
This  question  will  be  discussed  later  on. 

There  is  a  third  mode  of  origin  which  also  possesses  practical  importance. 
If  Wixxl  frvMU  one  aninud  be  inje<-ted  into  another  of  a  ilitfrrent  species,  hemo- 
clobinuria  i#  almost  sure  to  result.  Not  only  do  the  injected  blood  corpuscles 
kaSetsx^  s*^hition,  hut  also  the  injected  serum  act.-?  as  a  poison  u])n  the  original 
•^._y^\y»™QA.]«i.  destroying  and  dissolving  thein.  Tins  Iransfusion-hemoglo- 
i£3;-iTa  bis  been  described  by  I'revost,  Ihinnis.  I'onfiek,  and  Landois.  It  can 
K  TC*>.^c«i  in  human  beings,  as  there  was  only  too  i:ood  o])])ortunity  to  ob- 
Arlac  the  brief  period  when  the  transfusion  of  lamb's  blood  was  in 
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vogne.  The  prncUc-al  deduction  is  evident  that  we  should  not  use  fur  iujec- 
tJon  into  the  circulatory  py^itcm  of  u  patient  anything  but  an  unirritatinK 
wit  folution  or  human  blood.  |  Ileinolyniti  has  followed  the  tranafuflion  of 
human  blood.  It  is  safer  to  cstahli^h  the  auitability  of  Ute  donor  by  a  pre- 
litiiinary  teM,] 

\  fourth  and  very  iiniKirtant  tptinlogical  factor  is  exposure  to  extremes  of 
teniptraturo.  HeniuKlohinuria  foJlowH  cxtfiiBive  bums.  The  blwd  corpuiH^les 
in  that  region  of  tiie  iM;ripliery  exptwied  tci  the  heat  are  destroyed.  Cold  is 
ca|iable  of  producing  pnitrisely  aralogdUK  re«ult>i.  TIila  Ih  purttcidarly  evident 
in  the  i-iiM's  (if  (iri-m!leil  pardxysiunl  lienio«li>hinuria  ilcurrilxKl  by  Wiekham 
I>cgg,  Lieiitheim.  Murri,  Kiissner,  aiul  ntlitTs.  IHaynaud's  disease  (see  page 
Bi>">)  and  hcraojjlobinuria  art  asiWftriatt^d  in  a  ^ullicientty  lar;ge  proportion  of 
caseii  to  show  some  rclationyliiii  iH^tttcvn  tin-  two.J 

Fatholo^  and  Symptoms  of  Hemogiobiniemia,  Particulaiiy  the  Paroxysmal 
Variety, — In  imist  of  the  tUM-a  aliovo  fiiiitiu-raWd,  iKMim^lnliiiiiiriti  is  tin-  re- 
Hiilt  of  an  obvious  or  easiily  dettionstrabie  wu»c.  TlierL'  is,  however,  another 
variety  which  appears  paroxysnially  in  iirlividuala  who  are  otherwise  per- 
fectly well.  Its  ttyiriplointt  an*  t-xlrciiivly  «'li.'inii'ti'ristii'.  Allliiiiij{]i  not  a  very 
frequent  disease,  there  hm  hi-on  abundnnt  opportunity  tn  study  it. 

As  jiiKt  iiiliniHlfd,  Mr-  disease  is  panixysmal.  Very  ofleii  an  attaek  is 
us)irre<l  in  by  freijueiit  and  jHTsistenl  yiiwninti.     To  this  symptom  aw  tJ«wn 

[added  pain  in  the  linibg,  headarlie,  nausea,  vomitiuf^,  and  coolness  of  the 
■ppripliery.  The  teniperHture  speedily  rises  to  103°  F.  (;!;>"  V.)  or  ninre.  With 
thijv  is  oft«u  a»uH-iiili'{]  u  rlvci<linl  lOiill.  SoiiK-lirrii-s  there  is  a  violfiil  ])iiiii  in 
(he  hepatic  rr-giim.  There  is  a  flistinn't  cnlar^ii'tiient  of  t!ie  njtlecu.  Then 
Ihe  leuiperalure  falls  a^ain,  perspiration  appeani,  and  the  patient,  allhougli 
Uof^id  and  depressed,  soon  recrovers.  A  slight  icteric  hue  t'an  ahiiosl  in^-ari- 
ahly  be  deteeted  toward  (ho  end  nf  tlie  attack,  the  ordinni-y  duration  ()f  wlili-b 
is  fnuii  two  lu  twelve  hours.  An  eniiilioii  of  urliearia  bus  hefii  repeatedly 
seen  in  connection  wi(b  the  nttneks. 

The  most  interesting  phenomenon  of  all  remains  to  he  described.  We  refer 
to  the  condition  of  the  urine  during  and  directly  after  the  paroxysm.  This 
wvretlon  prwtenti*  a  dark  limwnii<h-n"d  color  n'scnililiii*;  Iilood;  it  may  even 
appear  alnioist  lilack.  Its  Tfuclioii  is  ntnioht  invariably  ut-i<l ;  its  spctifie  grav- 
ity ia  usually  mtlier  low — say  l.fMS  to  1.012.  On  boiling  the  urine,  (lie  hemo- 
globin ia  ilec<miposcd  nn<l  a  lirowri  wngulum  of  aUnunen  lornicd.  If  the 
fresh  urine  be  examined  tbrongh  a  spectroscope,  we  find  the  bands  D  and  E 
(in  the  yellow  and  green)  t'lmracleristic  of  ht*riioglobin.  and  sonietimes  also 
the  narrow  band.*(  Ijctwccn  C  and  D  indicjilivc  of  mctlicniogbibin.  It  is  there- 
fore inipossible  to  dnubl  the  existence  «f  hemoglohlti  in  Ihn  urine;  and  yet, 
up<^in  micniscopic  examination,  we  lind  no  red  blood  corpuscles  in  the  urine, 
or,  in  other  words,  no  "  hematuria."  Fr<?()ueiitly  there  are  large  numbers  of 
opaque  red  granules  in  the  uriuf.  Ilie  shape  of  wiiicli  is  extremely  irregrilar. 
These  are,  doubtletw,  granules  of  hemoglobin.  Some  of  them  are  free  in  the 
orine,  some  are  attached  to  easts.  Of  tlie  latter,  we  find  hyaline  and  a  few 
Hal  casts  present.  Snnicliines  masses  of  hemoglnbin  assniue  tlie  appear- 
of  caatfi.    The  sediment  may  also  ciuUain  a  few  cells  of  rHiml  (*i>ilhplium. 

■The  prcwnce  of  this  and  of  liyatine  casta  indicates  tliut  the  kiOueys  hnvc  been 
elightly  irritated  by  the  excretion  of  hemoglobin,     llcnce  wc  sometimes  ob- 


so 
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serve  a  persistence  of  sliglit  alliuminuria  after  the  hemo^lnhinuria  bos  oeaAed. 
7n  mild  attacks,  also,  there  may  be  merely  albuminuria,  without  hemo- 
ghibiimria. 

If  now  we  examine  the  bhwd  ilurinp  a  paroxysm,  we  shall  finil  that 
hemofitohiua-niia  is  attsnolfiteil  with  henwulobiniiria  of  _tho  jjamxyfijnal  type, 
as  well  a»  willi  tlmt  iKi-asiDitt'tl  by  the  notion  of  viiriiiiis  |M>iKiiiiK.  Kiissiier 
ohtiiineil  blood  frnm  n  patient  ihu'inj;  a  puroxysiii,  uiit]  foiind  that  its  scrum 
had  a  ruhy-reii  color,  and  eontaiiifd  hemoglobin  in  solutum.  This  provea 
that  the  destmction  of  lilood  corpuscles  takes  place  within  the  circulatorj 
pystom.  Indubitable  tokens  of  this  dcrstnictive  process  are  to  be  seen  upon 
Kiirrowojiii-  exinninJiticin  of  the  blood  during  ii  paroxysm,  iw|)ccially  wlieii  the 
pnro-vyfiin  lina  lieeii  produced  artifictalty  in  the  luamicr  dctkirihed  below.  The 
red  blood  corpuscles  have  little  tendency  to  form  rouleaux.  They  arc  pale, 
and  many  of  them  are  irrcpilar  in  shapt-  (poikilocytes).  Irregularly  shaped 
flflkes  of  bejoogloliin  are  also  present,  and  often  large  nunilicrs  of  dwolorixed 
red  blood  cori-itisch-s  arc-  to  !«•  seen.  To  tliese  latter  Toutick  has  given  the 
nnnic  iif  "  »!!iadow>.''  The  exciting  cmo*;  (if  Ihc  individujil  altiu-kti  of  parox_>'8- 
iiial  lieniiigloljiriuria  in,  in  most  instances,  catching  cold.  A  [wirtixyfm  is 
usually  due  to  being  uutdwi's  in  a  cold  storm,  and  |>erhaps  being  wet  through. 
In  summer  the  attacks  cv&ne  completely  in  patientji  of  this  sort;  still,  as  Kosen- 
bacli  showed  ljy  experirneiitj  an  attack  may  even  then  be  firtilirially  exfited 
at  any  time  by  expfwing  the  pnticnlV  j^kin  on  purpose  to  a  decirU-d  chill — e.  g., 
by  causing  the  patient  tn  take  aa  ice-coUl  foot  bitlh,  or  the  like.  In  onler  to 
abow  that  tlit're  is  merely  a  local  action  of  cold  in  these  case.s  Ehrlich  and 
Boaa  (each  independently)  arniiigcd  the  ex|)erinient  in  the  following  man- 
ner: They  tied  an  elastic  ligaliirc  lirmly  around  the  finger  of  a  subject,  and 
liad  hint  immerse  it  for  a  quarter  of  an  hour  in  ice  water.  In  every  sample 
of  blood  taken  from  the  iingi^r  the  ahovc-tlescrilK-d  changes  could  l>e  moat 
distinctly  demonstrated,  while  blood  taken  from  other  parts  of  Hit;  paLient*B 
body  showed  sa  •ccly  any  abnormality. 

Dut  rei-ently  doubts  have  lioen  suggested  as  to  the  amclusircness  of  this 
teat,  as  Chvotek  found  that  a  simple  conge«tion,  such  as  results  from  firmly 
binding  a  Hgiiture  iiroiMid  a  finger,  is  iu  ib^elf  miiTicieiit  to  eansQ  a  d»x>mposi- 
tion  of  the  Tvtl  blood  i-orjuiscles. 

The  influeuce  of  cold  is  not  the  only  exciting  cause  for  such  attacks,  al- 
though it  is  the  moat  frequent  one.  TaroxysniH  of  hemoglobinuria  ha\o  been 
seen  after  great  bodily  exertion,  particularly  after  a  rather  long  walk;  in 
women  sometimes  at  the  meiislroal  jH-iiud,  aiul  alM)  after  mental  excitement, 
and  ttic  like.  No  explanation  \m^  as  yet  bcun  given  why  sonic  few  linman 
K'ingti  have  this  ri'iiiHrkalilo  sensitiveness  of  their  rt'd  blood  etjrjuHclcs,  wliilo 
nioBt  perB*»ua  undergo  the  same  lufiueuces  witliout  similar  consequences.  In. 
this  rc>gard  should  be  noted  tlie  statement  of  Murri,  that  paroxysmal  hemo- 
globinuria is  particularly  apt  to  appear  in  persons  who  have  a  siiTihilitic  taint. 

Finally,  with  regard  to  the  origin  of  the  other  symptoms  of  the  henio- 
ghibinuric  allai'k.  such  as  fever,  at  HrKl  it  wiis  tliotigbl  that  there  w^as  a  aort 
nf  unvmic  condition,  inasmuch  as  the  urinary  tubules  are  often  so  choked 
with  granules  of  hcmoglobiu  that  the  cxcrclion  i>f  urine  might  well  be  hin- 
dered. Probably,  however,  another  cin-uuistance  is  still  more  important—- 
viz.,  the  toxic  inllucnce  of  the  Ubrln  ferment  "whieh  is  formed  because  of  the 
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hpoii^lobinnria.  The  hemogloliin,  as  it  is  set  free,  deiitmys  niiTneTous  white 
hhrnji]  corpiisoles,  and  in  this  iray  Hbrin  funuent  is  produced,  &s  ve  have  al- 
Iv-iidy  tiu-uttniii'il. 

Another  iiiiixulunt  pnjnl  is  that  it  w  not  Ihc  kidneys  alnne  which  wrvc  for 
ilie  mt'iitioii  of  tlnj  funstiliiontis  of  Ihe  disiiitpgralwl  iimi  dissolved  blood  cor- 
puscles. Ponhck  has  been  letl  l»y  the  result  of  f.«rtain  exi^riments  to  tw- 
iieve  that  the  ppleen  ami  liver  are  also  affeited.  The  Bpleen  appropriates  tlte 
nndiasolved  ri'iiinanlt^  t>r  thu  corpusrli's,  ami,  &»  a  coDiH'tiuent-t',  it  may  tin- 
ergo  considerahlt'  enlargement.  Tlie  liver  alworlw  n  hirge  ]iart  of  that  |>or- 
iion  «f  the  hemoglobin  which  has  UTukTgono  saUitiou.  and  converts  it  into 
bile.  As  a  rvsult  tiicre  sccnw  to  be  an  increnwd  wx'rction  of  bile.  Jaundice 
is  probably  due  to  local  hilinry  etattift  and  liiliary  abeor|)lion  in  the  Uver  itself 
("  hem«vbepatosenous  jaundice*'  of  Afanassiew). 

Prognosis. — When  hemoglubinuria  is  merely  a  symptom  of  other  abnormal 
procctKSf's  mused  by  iJois<ining  or  by  some  Hpefitk'  infection,  Ihc  future  of  the 
patient  dept>nd!<  entirely  upon  the  severity  of  the  primary  diseuM*.  An  attack 
of  paroxysmal  hemoglobinuria  wouhi  not  seem  to  involve  any  direct  dant^er 
to  life.  |{et:urreni:«  of  Iht*  paroxysms  is  to  be  c.\ptictcd  if  the  {wtient  Im;  ex- 
fKMcd  to  tliiwe  influenii*  which  j)njduee  it.  There  are  no  certain  means  of 
decreasing  the  jialient's  liabilit>'  to  attacks.  In  a  few  i-ascs,  however,  where 
tlicre  had  l«en  syjihilis,  tlie  ]>aroxy8ms  are  said  to  have  Wan  jw-nimncntly 
lianisbed  by  mcn-urial  intniciions.  liikewi^,  if  we  ftu.>(p<^ct  malarial  iiilla- 
enc*«,  quinin  should  lie  tried.  But  it  must  be  remendiere<l  that  large  doses 
of  t]uinin  may  aUn  proiluce  hemoglobinuria  in  tliow  p<.'rsons  who  are  sus- 
ct-'ptililc  t'l  il   (ciimpun'  llie  so-called  black-wjitcr  Fever  of  tlie  tniplcs). 

TrealmeDt— Xo  sjiccial  treatment  is  TC«|uired  durinj^  the  paroxysm  itself. 
Tlie  patient  must  Feck  refuge  as  soon  as  possible  from  the  cold;  it  is  then 
Advisable  for  him  to  lie  quietly  in  liorl,  an<l  to  ilrink  a  Inrgi;  amount  of  fluid, 

aa  to  wash  out  the  niasck>d  of  hemoglobin  from  the  kidneys. 


CHAPTER   VII 


I 


SCURVY 
iSeorbitlat) 

Prefatory  Bemarks. — Scurvy  is  one  of  a  group  of  diseases  which  may  be 
termer!  "  liein'jrrba^ric.''  Tliey  nil  Iwvc  oTic  preilomiinuit  sytuptom— namely, 
a  decided  heniorrluigie  diatltciiis,  respectively  associated  in  the  different  dis- 
tioscs  with  various  other  more  or  Ies.-t  pronounced  disturbances.  This  tendency 
tn  flpontaneotis  licinorrhagQ  is  in  many  cascA,  particularEy  the  milder  ones, 
r«infineil  more  or  less  exclusively  to  the  skin,  but  in  nuitifroiis  other  instances 
hcm4)rrhage  also  take's  plate  into  the  underlying  tissues  such  m  the  muscles 
or  joints,  as  well  as  into  the  mucous  and  serous  momhranes. 

The  distinctions  between  Ihftse  various  diaenses  are  foundcil  upon  the 
manner  in  which  the  hemorrhages  occur  and  the  svniptoins  wliirli  attend  them. 
We  may  mention  jWNtrhutus,  purpura  simplex,  purpurn  hcnuirrhagica,  and 
ptdiusis.      It  should,  however,  be  stated  thai,  Hllhougli   it   is  pussllfle  to  dis- 
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liDguish  several  rarieticM  of  (list^tiHe,  each  one  of  which  presents  a  talcrahly 
cliariKterUtic  picture,  there  are  inniniierable  lr!Uif»iliouaI  forms.  H  may. 
imlc-fnl,  ha  nlmcipt  a  niftlter  of  tasto  in  any  yiartirular  i-aso  wlnit  naiiift  shall 
\k  apjiliec]  to  it.  The  existence  of  so  many  intermcdiulc  forms  rentiers  ii 
evifk'uL  that  the  variniiit  inetiilxTs  of  this  K'^"P  '''^  d isea^uM  are  at  h'nal  ehxtely 
related  if  not  actually  identical.  We  ahall  even  find,  upon  careful  considera- 
lion,  that  ('irrtain  <>thi„T  (JiwAses  not  usualty  regardod  aa  hemorrhage  are 
iiimrly  iikiii  tiv  ilii>  j^roiiji  now  undiT  ootisiderHtion.  \Vi>  reft>r  In  (vrtain  ttkin 
(liaeasefi,  which  are  clmrarlLTizpil  mainly  hy  inflanniiatnry  and  eKtidalive 
lesions  of  Ihe  skin.  ('hi»'f  aninnj;  tlie,'<e  n)imild  be  nierilinnwl  eryllienia  exsu- 
tlntiviim  niiilliforriiej  wliii'h  nul  very  iiifrt'ijiKMitly  csliihils  >i"nie  tendency  to 
heitntrrliapea,  aiul  Ihiid  presienta  external  apijearances  trlosely  sinmlatinfi  the 
fuints  of  puqmra.  In  tiie  last-men(ioned  forms  of  ditiease,  however,  there 
api>ears  still  another  cliniral  relntianship — viz.,  lo  the  ordinary  acute  articu- 
lar rliciinialiHiii  (q.v.).  All  i)f  the  licmorrliapit-  iliKP-ises  arc  dislinj^iiiRhcd  hy 
a  rrL?<nifiit  involvement  of  llie  jointtt,  while,  on  tJie  otlicr  hand,  ai'utc  articular 
rlieumatiaiii  is  sometimes  assntijitcd  with  hemorrliafric  lesions  in  the  skin. 

In  order  to  understand  the  underlying  eouneitton  between  titese  varioua 
di^ordl>rR,  a.  preriae  knowlctlgir  of  their  a^riolo^y  i*  requiaite.  Already  con- 
sidt>rahli>  I'vliUuici!  \m»  W'vn  i^iitlitTcd  piiintiri}^  In  the  itiiportniur  of  itiffctious 
intluenccK  in  their  prodm-ticin  {vi'fe  infra),  tnit  no  alw(dule  proof  luw  yet  In-en 
(thiaiiiwl.  .Still,  it  niudt  1)L'  said  lliat  various  observations  alri'ady  nuuie  in- 
dicate that  we  are  likely  to  find  snnic  a>tiotogiL-al  relations  bet^v'een  the  hemor- 
rhagic mid  the  septic  ilisenriett.  In  the  Tiicanvi-hilo,  wo  iriust  l>c  i^iided  mainly 
by  Ihe  imwly  elinical  pheiimni^na.  Tliesi-,  lUfflin,  indii-nte  tliat  sharp  dia* 
tinitions  lietwcen  the  various  licinorrlmgic  diseases  would  l>e  purely  arti- 
ficial, in  thiK  and  Ihe  fotlowiuK  chapters  we  shall  diacusa,  Iherefore,  merely 
fifime  of  tlic!  main  typ<ss  of  hemorrhagic  disRasc. 

iEtioIogy. — Scurvy  is  sometimes  !*piirjtdic,  and  sometimes  epidemic  and  en- 
demic in  its  (ici-urn'iice.  'I'licn'  were  fonnerly  very  PxteuHivc  and  fahil  epi- 
demic»j  of  the  iliwasc,  at  a  time  when  the  lnw«  of  iicallh  with  regard  to  large 
iigjCre>;Bliona  of  human  beings  were  Utile  regarded.  The  disease  was  proue 
tij  attack  armies,  or  the  inhabitants  of  liesiegod  cities,  or,  especially,  eeanien. 
Tt  was,  and  to  a  certain  extent  ik  ptill,  one  of  the  dise-aws  most  dreadeil  hy 
tliL"  mariner.  It  has  often  ^ivvept  nway  nri  enlin:  sliip's  cnnv.  To-tlay  endeniica 
of  scxirvy  art;  by  no  means  infre<|uent,  although  not  wi  extensive  as  formerly. 
Thiry  are  most  apt  to  occur  in  prisons  and  similar  institutions  and  in  Imrraeka. 

These  fads,  under  (he  light  of  onr  proMut  views  iu  i-egard  to  such  niat- 
trrs,  W!>uld  iiltiiost  fm-ce!  us  to  seek  some  organic  infcrlious  poisoii  as  the 
origin  of  (he  diseiine.  Formerly  nii>n  were  inellned  to  direct  their  sole  atten- 
tion to  tmeli  circiinit^taiHi's  as  the  chararter  of  llic  food,  the  dwelling,  the 
climate,  and  similar  conditions;  nor  can  it  indeed  he  denied  that  thene  hy- 
ffiunic  factors  do  fscrt  a  dwided  influem-e  upon  ihe  Rpread  of  the  disease.  Tt 
is,  bowewr,  evident  that  they  cannot  lie  its  proper  caupc,  for.  beyond  a  doubt, 
fivurvv  may  wmr  independently  of  any  of  tlie  factor!*  once  regarded  as  esaen- 
linl  lo  its  ilevclopmert.  These  causes  must  therefore  be  regarded  as  simply 
prvMisjKwing  influences, 

tlreat  a-tinlngieal  importance  hn}«  long  been  ascrilwd  to  certain  errors  in 
diet.    These  include  the  nae  of  l»ad  ur  imtullicienl  food,  llie  undue  prwlom- 
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inanre  of  certAir  kinds  of  foorl,  and  in  particular  of  tlio  salt  meats  so  much 
employoii  on  shiplMwrd ;  or,  nfiaiji,  llie  defioicm^y  iif  crTtuiri  \Hrii*tu*  nf  Ukv\, 
ill  jiarlifiiliir  tliu  lack  uf  vt'^jt'lulile  fnnd,  »ni)  etill  murc  of  fresh  vegclaUlca. 
Uuch  industry  and  nciitenciss  liavo  Ikx-u  ex|tpn<J«(l  iu  defeiuling  the  lliGory 
lliat  the  lack  (if  v<?get«f)ie  ffx>d  h  injurious  becauiie  of  the  deficient  supply  of 
p<ita£sium  salts  under  such  t-irc-uniPtftncus  (tJarrnd).  Nevertlipliw?,  tins  view 
d«»es  nut  reach  the  lufart  nf  the  nuiticr,  for  in  miiiKT()n«  i-pidi-niii-s  i>f  st'iirvy 
tluTf  Imit  been  w»  hucIi  Invk  ciF  v<>gi-lu)>U-  nouriHliTin-iit ;  and  in  t^ninu  iiiBtnricce 
;t)io  iliL't  employed  han  cunlaiiicfl  au  anusual  aliundancc  of  pi)tu»«iuin  wm- 
puunds. 

A  like  predisposiug  but  not  gpecilir  infltionco  is  exerted  by  tli«  other  fac- 
tors to  wliifili  a'titilu^^ical  inipiirtanri>  luid  hwii  itr^i^i^fniHl.  Tlicy  aiP  indwd 
oflon  present  in  epidemic  as  well  as  iu  B|>oradic  tasos,  but,  as  prcviimsly 
etAted,  ihey  may  not  exist  at  all.  To  IIiih  dasH  txdong  damp  and  iinravnrable 
quarters,  c«j|d,  moi»lure,  persistent  licjil,  and  excessive  muricriilar  cxertinn. 

A(te  and  s«x  ex«rt  nu  great  intlui*nce  up^n  tliu  disease.  Weakly  |x.'rsnns 
seem  to  be  *ouiewiiat  more  liable  to  bu  attacked  than  are  the  vigorous.  The 
jM»((iliility  of  cDDlugioD  luis  been  maintained  re[K'aLc(lly,  but  eoiila^iou  lias 
not  tieen  pnived  to  exist,  and  iiiiprejuditwl  observation  woubl  incline  one 
strongly  to  dimbt  its  existence. 

[It  is  certain  that  scurvy  is  a  disease  which  we  can  prochicc  artificially, 
and  that  it  is  preventable  in  the  vast  luiijnrity  of  caset*.  It  Is  now  as  rare 
nvximf^  seamen  as  it  was  formerly  loinimiii — a  change  wliieli  is  the  result 
chiefly  of  care  to  vary  the  diet,  especially  on  long  voyages.  The  United  States 
ffpiires  that  lime  or  lemon  juitx',  sugar,  and  vinegar  sliail  be  carried  by 
II  sailing  vessels  hound  on  o<t*an  vovHgcs  or  en|?aged  in  the  fisheries,  B]>wifie3 
the  t-ireumstanees  and  minimum  dosee  under  which  the  antiscorbutics  are  to 
be  ^iven,  nnd  jirovidcs  penalties  for  violatitm  or  neglect.] 

Clinical  History.— Tho  disease  dm-s  md  usually  U-gin  suddenly.  There  is 
a  gradual  an.*el,  inarked  by  ccrtnin  ci)nslituti«»nal  syiuplonis.  Tlie  chief  of 
tbfw  are  languor  and  debility,  a  sense  of  ilioracic  op|)ressirin,  palpitatinri,  and 
nsaally  a  "rheumatic,  dragging  pain"  in  the  loins  and  extremiiies,  especially 
in  the  lower  extremities.  The  patient  is  ohliged  to  take  to  his  bed  if  the  cane 
Ite  al  all  si-vere,  lie  is  very  si-nsilive  tn  ctild,  himI  often  is  ilrowsy  nnd  aprtthetie. 
These  somewhat  indeiinite  preiiKinilory  synijitiuivs  last  fur  ii  few  days  or  a 
week,  when  other  au<l  niorc  cliaractenstic  ptieiuunena  appear. 

Among  these  new  appparances  are  sfxintaneous.  hemorrhages,  occurring 
chiefly  in  ihe  lower  extreniiliea.  'I'here  are  cutaneous  hemorrhuges,  producing 
dark  Tfii  macules  of  varying  size,  most  of  theiri  with  a  liair  follicle  in  their 
renter,  and  there  are  almost  invariadly  heuiorrliflges  into  the  deeper  tissues 
also.  The  suljcutaneous  connective  tissue  and  nniscles,  anil  si^metitnes  tbo 
penoflteuni,  are  affected.  These  <lecper  extravasations  are  a  peculiarity  of 
•curvy.  They  can  snnielimes  1h?  felt  as  hard,  painful  swellinga  in  the  parts 
'mlTccted,  and  are  sometimes  discernible  from  the  disfoloration  of  the  skin, 
which  soon  rnsults  from  the  solution  and  diffuttinn  of  the  blood  pigment.  The 
patches  present  a  diffuse  blutsii  crdor,  merging  iub>  greenish  or  yellowish  at 
th<?  jM-riphery,  nnd  they  are  ofLen  tpiite  large.  Tliey  have  a  precisely  similar 
Appearance  to  "  black-and-blne  "  spots  resulting  from  injury.  Of  course,  the 
iluore  abundant  and  the  more  superficial  the  extravasation,  the  more  extensive 
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and  darktT  is  tlit^  iii»(.-iilc-  Siniilni-  iij)[}t:-tiraiuvs  iitay  snnietimcfi  be  observed 
in  the  upper  exlrciiiities  and  trunk,  idbuiI^f  m  severe  i-aoes.  The  face  and 
Ralp  rarely  present  I'tt-hymosejii. 

Somotin]ce  &  honiorrli^ge  results  in  the  nocrwig  and  ttloii^hing  away  r>r  a 
porliim  of  the  skin.  The  iieiTosip  is  succoede<l  hy  uU*ration  ("scorhutic 
iih-erK").  ITiiilcr  uiirtLVurahte  hygleiiie  iitiliu^nees  tliiK  jiriK-i^KK  iimy  Ht^t^iiiiiu  n 
grave  significance.  It  shnukl  alsf>  lie  stale*!  that  we  nmy  fibserve  other  culane- 
ous  UisturljftDces,  such  us  erytlicuia,  wheals,  vesieles  (the  contents  of  which 
may  be  tinged  with  hlood — "gcorhutic  pemphigus*'),  papules,  and  pustules. 
These  eruptions  are  more  frequent  in  snme  epidemics  than  in  othoni;  they 
may  either  Ije  asstMiatcd  with  or  replace  the  tutanemis  ecchyiiuHes. 

In  the  ordinary  sporadic  eases  of  ftciirvy  which  m-cur  aiiionj^  us,  hcmor- 
rhagi's  int«  ttie  inueuus  inenihnmc,  except  of  thu  gutns,  arc  very  rarely  seen. 
The  same  is  true  of  hemorrhagnt  fnmi  the  stoninch  and  other  internal  organs. 
In  severe  eases,  during  epidemics  and  under  had  livgienic  surroundings,  it  ia 
otherwise;  hemorrhn;^ii  may  tiike  place  from  the  nose,  fitmnacli,  inteiitine*, 
bronchi,  and  kidney.s,  and  UIikhI  mny  he  cffuHiil  h»to  the  senmn  incndn'anes. 

Next  in  iinpurfaiice  to  hcniorrhaf^e  is  another  pecidinr  symptom,  proaeiited 
by  the  mucous  niemhranc  of  tiie  iiioutli.  and  particularly  that  of  the  gums. 
In  order  to  estohliBh  a  diacnosts  of  scurvy  in  spuradic  rasepi,  we  must  demon- 
strate the  existence  uf  these  two  main  symptoms — namely,  the  hemorrhage 
into  the  skin  or  nmsclos.  and  the  clianges  in  the  p^ima  now  to  Im>  doscrilM?d. 

The  scorhulic  changes  in  llie  gums  usually  appear  quite  early  in  the  course 
of  the  disease,  being  in  many  eases  siiimltflnooiis  with  the  hemnrrliages, 
although  they  may  either  precede  or  follow  the  Ifttter.  The  gums  at^sume  a 
bluish  hue,  hecnnie  swollen  and  spong)-,  arc  painful,  and  have  a  tenilency  to 
bleed.  TJie  changes  are  u<»ua]iy  nnwt  prnnouueed  in  the  salient  parts  of  the 
gums  hetwccn  the  teeth.  It  is  a  reniHrkahle  fact  tliat  they  are  lianlly  visihle 
at  all  at  places  where  llien;  are  no  teelh  ;  and  the  gums  of  very  young  cliililren 
and  of  aged  jjatienls  remain  alnioBt  intact.  In  severe  cases  the  gum*  arc  not 
only  swollen  but  iiecro&ed ;  the  change  is  at  firpt  a  superficial  one,  but  it  may 
extend  inwani  and  pnjduee  dirty-lnokirg  ulcers.  Other  parts  of  the  mouth 
are  liable  to  heeonie  involved  in  the  ulcfralion,  pntdueing  a  diCFu&c  ulcerative 
alomatitis,  and  giving  thi?  breath  a  most  offensive  iwlnr. 

Certain  other  local  and  eonstitulional  phenomena  are  not  infrcqnent, 
though  less  clmrflclerislii'  tlian  the  hemorrliagcs  and  the  alterations  in  the 
gums.  Chief  among  llie  general  dislurUanoes  is  scorbutic  anteniia.  This  is 
often  referable  in  part  to  the  nnfavorahle  hygienic  influences  surrounding  the 
patient,  hut  the  disease  itself  Kc<nns  to  impair  the  general  nutrition.  The 
Mtienl  hmks  pale,  has  a  dry  skin,  and  loses  flesh  rapidly.  The  iem)H'rflture 
is  often  normal.  Sometimes  there  may  l>e  an  oceasional  rise  of  temperature, 
fitlter  in  the  beginning  or  in  the  further  course  of  the  disease.  If  compU- 
dtiotis  o4vur.  tk-y  are  not  infri'^juently  ac-comparietJ  hy  considerable  fever. 

Among  more  lot-alized  symplnms  i^hnidd  he  inumtioned  the  premonitory 
•nv  thruat  which  somelimes  occurs.  It  is  usually  of  the  ordinary  catiirrhal 
iwMt.  but  it  may  assume  n  hemorrhagic  i-haracter.  Bronchitis  also  may 
•Rvr.'  Ijolmlar  pneumonia  and  genuine  lobar  pneumonia  have  been  repeat- 
•Av  sNti  ill  sf^vrv  curies.  Pleurisy,  pcricnnlilis.  antl  inflammationa  of  other 
«f«^  nMabnuitd  uivasionally  complicate  the  <li{itiaj>e.     They  may  likewise 
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display  a  hemorrliagif  teniloncy  in  tlm  exmlations  to  which  they  give  rise. 
Distarbant-cs  in  Oh-  joints  are  Bometimos  wen.  and  are  i-liiiracteriztKl  by  an 
effusion  of  liijui'f  into  the  Briinilar  ravilii-s,  wlikh  eitiisioii  may  I>c  cither 
serous  or  lieniorrliu^if.  This  i«  a  fttvoiaililc  ni)in>rlimity  to  cnll  jitti'iition  lo  a 
IKT^uliarily  (romnion  tn  all  the  hemnrrlmgic  diiK>aseg  and  allied  atTet-tions  {vide 
gupra) — they  are  apt  lo  be  associateiJ  with  articular  swelling. 

The  pulnf  may  Iwf  noinewhat  ait^-Ieralei],  nr  may  be  slower  than  normal. 
It  ig  onmilly  small  and  comjiresnibfe.  Eiuhwarditts  may  oceur,  hut  it  is  vt'rj* 
e.toeptional.  'I'bo  blond  drnw  not  present  any  constant  ami  cbaraeteristiL-  alter- 
ations in  wurvy.  The  )«p!oen  may  be  decidedly  enlarged,  particularly  in 
severe  eases.  Albuminuria  hatt  Ix>en  ret>eated1y  oh.^rved,  but  it  id  altiintit 
wholly  (i.nlhied  tn  flevep;  ea«08,  in  which,  indeed,  a  typieal  acute  nephritis 
ni«v  l»e  di'vcl'iiiecl. 

Course  of  the  Diiease.  Varieties  of  Scunry.  Prognosis. — The  iipnradic 
cases  Ufciiully  met  with  In  this  rejjinn  almujil  iiivariablv  pursue  a  favorable 
c«Mirse.  The  symptoms  are  ronlined  nminly  to  the  conntitutional  disturbaiu-e, 
Mfhvniosi-a  in  ihu  luwer  exln-niitiiw,  inid  Ibc  afTeclinn  of  tlu*  ^iiiiit,  thi-  ^rave 
eniiiplirfltions  alKtvc  nientinnLtl  Ijcin^  rarely  nu't  with.  The  iivemge  dunilJim 
of  (be  diM'HHi'  is,  iievertlieless,  some  weeks.  KtTovcry  is  ilcferred  iti  prciiwirtidu 
as  the  hyj^enic  surroundings  are  bad,  hut  even  then  the  temnnation  is  olmoat 
sure  to  I*  favorable.  Ki-urvy  Iiaj?,  Iiowcvit,  a  noteworthy  tendency  lo  reliip>*e, 
Bc>  that  the  course  of  the  diswase  ittay  l>e  very  mueh  prolonged.  Even  wlieu 
the  illness  lias  l^-rniinattHj  in  reiovery,  tliei-e  remains  iK-hind  a  certain  liiibilily 
lo  freali  altaeks  of  seiirvy.  jiist  as  acute  articular  rheumatism  is  apt  to  reeiir. 
We  were  aerjuaintcd  with  a  patient  in  Krliingen  who  was  s<'ven'ly  il!  with 
ecunry  gome  five  or  six  times  within  a  periixl  of  n  few  years,  and  this  without 
any  demonstrable  cam^e. 

The  prognnsis  in  grave  cases,  or*curring  under  favorable  hygienic  influ- 
ences, and  aggravated  by  the  lack  of  proper  fo«d  and  attenlimi.  is  far  other- 
ft'ise.  lien?  diiitli  is  not  irifn-fHiciit,  soim'titiies  as  a  result  of  progn-ssive 
cachexia,  wimctimca  Iwcause  of  pneumonia,  pericarditis,  cerebral  hemorrhage, 
or  a  similar  intertairrent  diseaM'. 

Anomalous  or  rudimentary  cases  of  ficorl>utUB  may  occur.  They  are  moat 
apt  to  \t&  *>e«'n  when  the  disease  is  epidemic  or  endemic.  As  a  rule,  the  symp- 
toms arc  mild.  We  fiml.  for  cxaiiiplc,  a  st-orlnilic  gingivilin  and  stottmtitis 
without  hcmorrbflge.  or,  on  the  ntlx'r  hand,  licmorrhiigi's  into  the  skiti  and 
mucous  membranes  unattciuled  by  alteration  in  the  gums.  There  have  even 
been  cases  reported  of  simple  worbutic  anaemia  without  any  local  symptoms. 

[The  experience  of  army  surgeons  during  our  Civil  War  deserves  mention 
in  this  eonneelioii.  Hnniinonil,  W<H>du-iird,  and  ntbi-rs  stale  that  many  cases 
elas^^  in  the  sick  rt_'ports  ns  "general  ilclnlity"  were  eases  of  Incipient  or 
unjMrrfwtly  develo[>itd  scurvy,  liemorrbngc  from  nmettns  membranes  or  into 
the  skin  l»etng  absent.] 

Bia^osis. — The  diagnosis  of  scnrbutus  is  almost  selF-endent  when  the 
two  chief  M'mptoms  of  hemorrhage  and  alteration  in  the  gums  are  hctth  pres- 
ent. If,  however,  one  or  the  other  of  these  symptoms  is  supprcsse<l  or  im- 
perfeelly  develope<l,  it  may  be  diflicult  to  determine  wliat  disi^-aae  .we  have 
licfore  us,  or  to  exclude  ordinary  stomatitis,  rheumatic  [K'Iio>iis,  iind  similar 
diaeascB.    Onv  eharacteristic  sign  should  be  emphasized  again  in  tbid  cuuueo- 
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tioii.  The  hemorrhage  of  scurvj  is  scarcely  ever  confined  to  the  skin,  but 
nlmortt  invariably  there  are  large  extravasations  deeper  in,  in  the  muscles 
and  fasciiB.  These  occasion,  secondarily,  the  characteristic  bruise-like  bluish- 
yellow  spots  seen  through  the  skin. 

Treatment. — The  essential  requisites  in  the  treatment  of  scurvy  are  proj)or 
liygit'iie  and  diet.  Fresh  air,  suitable  nourishment,  and  good  nursing,  if 
promptly  supplied,  are  usually  of  themselves  sufficient  to  induce  recovery, 
wliile  the  physician  possesses  no  remedies  which  compensate  for  their  absence. 

Tfio  Iwlicf  that  a  main  cause  of  scurvy  lies  in  a  deficiency  of  fresh  vege- 
tables has  given  rise  to  a  practice,  still  in  vogue,  of  prescribing  a  great  abun- 
diince  of  fresh  vegetables,  such  as  lettuce,  spinach,  and  sorrel,  fruit,  lemon- 
arle,  and  other  drinks  prepared  from  fruit  sirups.  .  There  is  no  reason  to 
deviate  from  a  course  to  wliich  experience  has  given  its  sanction,  although 
we  have  repeatedly  had  opportunity  to  see  that  the  administration  of  fresh 
vegetiibles  is  l)y  no  means  essential  to  rapid  recovery.  Patients  supplied  with 
any  otlier  projtor  nourishment  thrive  equally  well.  There  is  still  scientific 
basis  for  the  reputation  certain  varieties  of  plants  have  attained  as  "  anti- 
Bcorliutics,''  such  as  the  spoonwort  (Cochlearia  officinalis),  so  frequently  men- 
tioiied  in  aiTounts  of  early  polar  expeditions.  The  administration  of  vege- 
table acids  and  the  salts  of  potassium  (bitartrate  and  nitrate  of  potassium), 
in  a  ehemiially  pure  form,  has  also  been  repeatedly  tried,  but  it  has  not 
gained  i)opularity. 

The  drugs  most  employed  are  the  bitters  and  tonics.  They  have  no  specific 
value,  but  are  perhaj)s  as  good  remetlies  to  prescribe  as  any.  We  may  give  a 
dec(Ktir)n  of  cincliona.  riijss.  in  ,^v  (gm.  10  to  150)  with  Sss.  (3  c.c.)  of  dilute 
Huljjluiiii-  acid  and  .iv  (30  c.c.)  of  rasplwrry  sirup,  or  some  preparation  of 
gentian  or  a  sitiiilar  hilter.  It  was  once  believed  that  the  internal  adminis- 
tration of  the  uiincnil  acids  exerte<l  a  specially  favorable  influence  upon  the 
hcniorrliagic  iliiitlu-sis;  but  this  is  very  doubtful. 

Cerlaiti  syni|)l(>ms  may  demand  attention;  in  particular,  the  affection  of 
the  iiioutli  iiiKJ  gums.  It  is  of  great  importance  to  cleanse  the  mouth  fre- 
quently with  diHinrcctant.>(  iind  mild  astringents,  such  as  chlorate  of  potassium 
or  Hiigc  ti'a.  It  \A  iilso  ailviwiMe  to  paint  the  inflamed  and  spongy  gums  at 
shorl  intervals  willi  tincture  of  myrrh  or  tincture  of  rhatany.  The  absorption 
of  the  )'(-iliyuti»ses  in  llie  lower  extremities  will  be  promoted  by  cautious  mas- 
sage Kuliliing  with  liniiuentum  chloroformi  and  the  like  gives  relief  from  the 
pain  ctiuwd  Ity  the  cxtrav!isati(mfi  into  the  deeper  tissues.  In  severe  cases 
stimiihinlri  are  nflcn  demandeil,  such  as  camphor,  ether,  and  alcohol.  Such 
ci>iii|)liciiti<inH  as  appear  may  also  demand  sjMvial  treatment. 

Conviili'si  ciiee  is  prumoli'il  liy  eontinued  attention  to  diet,  bathing,  and  the 
iiditiitiir«li'i)tii>ti  of  iron  and  quinin. 

APPENDIX 

BARLOW»S   DISEASE 

In  (Iiis  eiiunection  we  desire  to  nuMitioii  briefly  a  peculiar  8\'mptom-cora- 
pli-\  which  hiis  lieen  cliissci]  witli  scurvv,  in  re.izard  to  the  real  nature  of  which, 
however,  we  d.i  uol  yet  jiossess  any  ilellTiite  knowledge.    The  disease  is,  there- 
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fore,  HHunlly  numed  after  the  peraoii  wlio  Jiwnverecl  it  (1883),  as  Barlow's 
diseaee. 

Tlie  diflea!<«  has.  been  wen  th\i8  far  in  children  alonfl.  and  most  often  be- 
itwr-^i  tliuf  a^v»  of  jiix  nD<)  figlitecn  months:  alimi^t  nil  the  rhiUlrt-n  had  pru- 
vionsly  shown  dvllrito  elgns  nf  ricketw.  Tl\i.'iv  is  little,  if  any,  finer,  hut  an 
rxtrcmely  painful  swelling  of  the  bonee,  particularly  of  the  epiphyeee  of  the 
long  bones,  though  the  lower  jaw.  c-raiiiuni.  and  otlicr  parls  may  l)o  involved. 
The  epiphyses  niav  Iwoome  loot^neil.  hut  the  joints  tlieniwIvL's  are  uid  affected. 
T*|Hm  rareful  examination  it  h  found  thai  the  swelling  is  due  to  subperi osteal 
heiriorrhages. 

In  conse-iiiienee  of  tliew*  changes  in  the  bonea.  the  movementa  of  the  child 

■re  naturally  seriously  itui>eded.     The  chihl  gcreanis  on   ln-iiig  tiiiu-hcil  and 

rhcn  il  triet?  to  move.     Finally,  the  leffj*  conic  to  lie  alnunsl  imiiitiliile  in  bed. 

In  aHMM-iation  with  tliew  tliere  nia.v  be  other  indications  of  a  hcnmrrhagic 

diathesis,  siH-h  as  Iiemorrha^  Into  thi>  i^kin  and  inio  tlte  8eroutt  nipnibranca, 

and  hentattiria.     DlHtim-t  M-orhiitict  Ic^iions  show  tlieniBelvcx  in  tliipi>e  portions 

..i>f  the  gums  wliere  the  I'hild  has  already  cut  his  Irclli,     Marki'<l  Hiiii'Miia  gnn- 

'•rally  eel*-  in.     In  severe  cases  the  child  aei|uires  n  wuxy  jmlloi'.    Such  coinpH- 

tutions  aa  bronchitis,  broncho-pneumonia,  giiftric  catjirrli,  eU-.,  may   occur. 

The  disease  usually  takes  a  clironic  (our^e,  unleRi  the  tm\y  proper  dietetic 

tireatmttnt  (iiV/f  infra)   \n  pr*nii])tly  applierl.     In  inililer  ca^es,  which  are  the 

[rule,  the  extravaKfltinns  of  blood  into  the  bones  ait'  alisiirbcd  and  ihi  rn»(  rocur, 

faiid  after  sonic  W(H'ks,  or  perhaps  mojitlis,  complete  rei-uvery  ensues.     In  more 

severe  cases.  h<>wever,  the  hemorrhages  wn.siantl_\'  i-eeiir,  and  the  (jhild  suiiie- 

tiiueA  ditw  ftaially  of  exhaustion. 

The  prognosis  of  the  dirtea.'k'  it:  favorable,  aince  we  know  that  its  eause 
to  be  sought  in  certain  nut  yet  untlerstond  anomalies  of  nourishment.     The 
liwode  appears  only  in  children  who  are  artiilcidlly  iimirinhed,  ami  particu- 
larlj  those  who  are  fed  on  lM)i]ed  mflk.     Consequently,  the  tr(>aliiient  must 
onaist,  alwveall,  in  special  dietetic  nkeasure^.    Of  course,  liiiman  milk  would 
fbe  beet,  but  if  this  caniml  !«;•  prmured,  the  child  should  be  given  raw  cow's 
milk  inKtead  of  jitcrilized  hoiled  milk.    Older  children  stlmuhi  receive  in  addi- 
tion weak  l)eef  brnth  nr  two  or  Ihrce  teaspooriful*  of  raw  meat  juice  (sufi-us 
ntmia  recenle  erpreitsuin),  alKo  vegetables   (spinach,  carrots)  and  fruit  juieea 
r(raj'pberTj',  lemon  li»range]  ciirniii!).     Tjarge-sizci]  heninrrliagcs 'may  require 
leision  and  the  emptying  nut  of  the  b|fKnl  clot.     In   must   casts,  finwcver, 
i-water  compreRftes  and   light   massage   will   suflice.      If   loo^eiiing  of  the 
Ityacfl  seta  in,  the  application  of  a  firm  bandage  bet.-oiiiL'S  nccesiiary. 


ClTAPTKn    VTTI 

PURPURA.     MOttBtfS    M.«'UI.(»«irs    WERLHOFn.     PELKKIS 
^Purpura  hfmorrhanica.) 


\»  already  stated  in  the  pn-ceding  clinpter,  the  various  "  hpniorrliagic  dis- 
"  are  1*0  inliniatelv  ttdiiliil  hi  one  nnnther  that  it  is  quite  impossihle  to 
ce  a  rigid  categorical  division  of  them. 
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From  a  clinical  stnnrlpoint  this  fact  i;*  tlut  all-iniportant  one — naincly,  that 
there  arc  cases  in  whicli  the  fort-uiost  3_vm|>l<mi  is  the  spoutancous  occurrence 
oT  hetiiorrha^c.  There  are  cutanoniw  ccclijniwtw,  aiitl  there  nay  bo  at  tJie 
ttninf-  tiiw^  h<^iiH>rrha^c«  tii  the  internal  or^iinii  and  into  the  nmcotii;  nietiiltraiKv;. 
liL  the  iiiildiT  cflj-fs  of  this  tiorl  these  hL'iiiorrha^'.s  constitute  ohnost  the  nnly 
Byinptoni  i>r  <1i>u>jiKe;  hut  thoy  may  U*  tisiuietalitil  with  iiinsidurahle  geueral 
disturhanc*;,  imlic-nted  by  fever  and  wt-akne^s.  or  with  certain  local  comphca- 
tifmfi.  Tlic  true  cuuse  of  thest  diseases  has  not  yet  Intni  discovered.  There  is 
seldom  any  i-videnc-e  of  an  exoitinj;  eaut<o.  ami  the  tlisnrder  may  attaek  either 
thi'"  well  JuiiiriHlusl  or  the  pfmrly  iiourif^hiMl,  the  ohl  or  the  yimn^,  men  or 
women.  There  i«,  however,  nn  indinputflhle  relationship  hctween  these  disease* 
and  certain  olliers — namely,  scurvy,  erythema  exudation,  and  [wrhapt*  acute 
rheum  at  i  Km  and  endoenrditis.  Thig  tiimilarity  indicate?)  that  the  process  i^  of 
an  infection;*,  or  toxic,  character.  Sucli  an  ap.«umption  promotes  greatly  a 
proper  nndernlandinj;  of  the  plicnoineiut  under  cuiisideration.  It  is  also  sjiid, 
that  subcutaneous  injections  of  blood  from  patienta  with  morhfis  inaoulosns 
may  eauw;  a  like  ntft^-tion  In  rahbils  (IVtroiie  and  others).  In  wmie  few  cases 
the  weight  of  evidenw  woidd  seem,  however,  to  point  to  an  aiitetrcdent  impair- 
ment of  nutrition  in  tlie  walU  of  the  blood  vossels.  A  good  example  of  this 
19  8t>en  where  eutaueous  ecchymoaes  occur  in  old  and  marantic  individuaU 
(jtfiliosis  srniiis).  There  is  some  doubt  whether  these  exceptional  cases  ttelong 
Willi  the  (illiers. 

The  inililei*t  forms  of  the  diseaseg  under  diiJcussion  are  tenned  ptirptira. 
The  hcTuorrhages  are  seen  mainly  in  the  nkin  of  rlie  lower  extrenuties,  and  are 
apt  to  take  place  iii  the  foUiclcri.  There  may  also  hi-  wrhynioscs  upon  the 
trunk  and  upper  extrejniti(»«,  but  the  mucous  membranes  and  the  deeper  tis- 
sues renmin  intact.  A  meunn  of  dislingiiishinj;  purpura  from  scorbutus  lies 
ID  the  fact  that  in  purpura  lliere  an^  n<i  heinorrhu^i«  into  the  muscles  and  no 
lesions  of  tlw  gums.  ulthou);li  it  should  ho  confesswl  that  transitional  fornix 
U'twet-n  the  Iwo  nccur.  The  disonh-r  is  called  purpura  slmplfx  if  the  cutaneous 
wchvmows  constilule  (he  only  symptom,  or.  at  any  rate,  the  only  tm|>ortant 
one.  These  cnsii;  nlrnosl  invariidily  terminate  in  I'ci'ovL'ry,  unci  im*  omt  at  the 
end  of  ton  days  or  threi-  wi-i-ks,  SnmeliiiH-s  di-valions  of  tht-  skin  aiv  formod 
resemhting  wheals,  iind  hi-morrhages  Ijike  place  here  and  there  into  them.  This 
suhvarietv  lias  Iteen  calbnl  by  some  piirpnrti  urlirans.  It  forms  a  connecling 
hnk  lR>(w(t'n  piirpiiriL  siniptcx  and  lliorie  cases  of  erytlieina  exurlativutu  wliii-h 
are  assiM-iatt'd  with  licmorrhagc.  Further  particulars  may  he  found  in  spr^-ial 
tt-orks  ujM»»  di'nnalnloi:y- 

tjuiU-  often  the  heniorrliH^es  are  attended  by  "  dra^'giii^  rheumatic  paius  '*; 
such  cases  are  (i-riuii!  i  urpura  rhrumnfua  or  rhpiitnuUr  pt'l'wititt  (Schonlein). 
There  may  al!«>  be  conslitutional  disturbance,  slight  fever,  anorexia,  and  in- 
diswwition  to  either  liodily  or  rm-iilid  exertion.  There  may  snnietinns  Ih> 
aclutl  artliHtis,  with  an  inHanunutory  effusion  into  the  joints.  The  knee  and 
ttttcr  joints  of  the  lower  extremitiw  are  most  apt  to  suffer  in  this  way.  The 
■wuvnsually  normal;  nor  is  there,  tis  a  ride,  hemorrhage  into  the  mucous 
SHi^bmws  or  tin*  viscera.  These  casr-;  may  last  hut  two  or  three  weeks. 
CMtoA.  Iwwwer,  tliey  ore  more  ti'dioiie.  Iteing  laarked  by  tl»P  recurrence  of  the 
roifcTMWC  *Trh  arliculftr  pain.     Mo^l  of  them  gL-t  well  at  last. 

jf^  Aan*  <li^  hli"g  lioe  can  be  drawn  Ih-Iwih-m  the  fcirms  of  purpura  thus 
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far  described  and  certain  praver  caRW.  Thesie  latter  are  most  of  tliem  prouped 
under  iIm*  name  of  purpura  hemorrhagira,  or  its  pnvfpraMe,  l«H-aufle  inm-e  dis- 
tinctive, nynonyniii — every  pAirpuni  lieing  hcn\t.tvr\\vi^\ti— -morbus  vmcahtius 
Werlhofii.  Tfie  eutant-uutt  eit-liymoBea  in  this  ulaaa  of  vaavA  are  usualljf  pxtcn- 
eive;  and,  furtheriiiupe,  we  have  heniurrhagi's  into  the  raucous  membranes  of 
ihe  nose,  mouth,  noft  palate,  stomach,  and  intestinal  eanal,  as  well  Bt-  intn  inter- 
nal organs  (the  hrain  and  kidneya),  and  aUo  into  the  serous  membranes. 
The  constitutional  disturhanee  is  apt  to  he  severe.  The  condition  may  be 
distinctly  "  typhoidal."  Kevor  niay  be  entirely  absent,  even  in  gr&vo  eaaea, 
altliough  (wimelimefl  there  is  a  e»jnsiderahle  rise  in  temperature. 

There  arc  usually  no  local  syiiiptonij*  heyond  tiupye  already  mentioned.  In 
typical  cases  the  pirns  remain  intact.  8wellin<;  of  one  or  more  joints  hai-  been 
repeatedly  observtNl,  as  have  also  endocarditis  and  acute  hemorrhagic  nephritis. 
If  marked  cerebral  symptoms  are  deveIo|>ed.  snuj^esting  an  fl])oplertic  Hhnrk, 
vre  may  cunnise  that  a  cereUrat  hemorrhage  has  taken  phice.  It  should  aUo 
bo  stated  that  marked  gastrointcttinHl  dislurhant-e  may  oi-cur.  Cases  of  thia 
sort  have  been  observed  by  Ucuoch  in  children.  They  may  also  occur  in  adults. 
In  rare  instances  there  may  be  intestinal  ulceration,  with  perforation  and  con- 
sequent peritonitis.    Tlie  spleen  may  undergo  artite  enlargement. 

All  the  symptoms  which  have  been  cnumeratal  render  dii*tinct  the  sim- 
ilarity of  the  clinical  picture,  in  severe  cases  of  morbus  nin(MiInsus  Werlhofii. 
to  that  of  severe  styptic  infection.  In  fact,  it  is  not  impossible  that  f(mliniied 
investigation  will  deprive  morbus  maculosus  of  its  individuality  as  n  sjtc- 
cifie  form  of  disease,  and  show  that  it  is  merely  a  special  form  of  profound 

tcp«is. 

The  prognosis  in  purpura  liemorrliagica  should  alway;!  be  a  guftrde<l  one; 
the  patient  ie  in  danger  both  from  the  general  depression  and  anaemia  and 
from  certain  special  lesions.  Even  a  severe  taj»e  may,  however,  recover.  The 
didea»e  sometimes  proves  very  tc«:lious;  it  may  occupy  several  months. 

Treatment. — The  general  regimen  to  be  prescribed  is  similar  to  that  di- 
rected in  scurvy.  The  physician  must  strive  to  sujiport  his  patient's  strength 
by  proper  nourishment.  A  great  many  interna!  remedies  have  been  rL-wmi- 
mended,  most  of  them  on  pimdy  theorelif  grounds.  It  is  difficult  In  say 
whether  they  actually  exert  a  fnvonible  influence  upon  Ihe  cours*;  of  the  dis- 
ease. The  following  drugs  are  chieHy  employed:  Krgulin,  perchlorid  of  iron, 
dilute  sulphuric  acid,  and  cineliona.  If  tlierc  lie  swelling  of  the  joints  or  enrlo- 
carditts,  we  should  advise  a  trial  of  salicylic  acid  or  antipyrin.  hiicli  speirial 
svmptnms  as  dfiMniid  atlention,  particularly  heart  failure,  should  be  treated 
uvording  to  general  principles. 


CHAPTKK    IX 
HEUOPHTLIA 


Defi&itioa  and  JEtiology. — Hemnpliilia  is  (be  term  used  to  denote  a  pe- 
culiar <  onstiiutional  anomaly,  eilubitt-d  in  a  reiuarknlilt'  trndency  to  sjHm- 
taneons  and  tranraatic  hemorrhage.  'Che  condition  is  probably  in  every  in- 
stance congenital,  and  is  usually  hereditary;  the  existence  of  families  of 
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"  blw-ijors '*  has  long  bwn  known.  (Sencration  after  generation  tlisplajs  fre- 
qufiil  airti'w  tif  lipiiun>hiliii.  Imtli  ntnonj;  i\w  direct  descendant  and  the  laU'ra! 
liraiK-lM's.  Blti-diTs  an-  vtny  jipt  Ut  luive  u  luinioroiis  "projifcny.  Not  nil  of  the 
ehiMn_'ii,  however,  fall  victims  trt  tUe  discasi?.  (irandidii'r  Iihs  jtoiiilt-il  mit  two 
facts  which  are  of  iiitert*st  in  this  L'onnt'ctiou,  as  they  might  aid  in  dwidiiig 
as  to  tlic  iiiarriugeahility  of  certain  persona. 

If  II  inHii  U'longin;!  to  a  family  of  hU-edcrs  inarrics  a  healthy  woman, 
ncilluT  a  hlc*iicr  licrfii'lf  nor  inheriting  a  ]»rrdih|)«)rtition  in  hemophilia,  hid 
children  are  almost  oortain  to  he  healthy,  oven  tliniigh  t)ie  fathur  himself  Itc  a 
bIcudiT.  Ou  the  other  hand,  a  womun  belonging  to  a  family  of  hlwileriJ,  even 
though  i*he  liers<.-lf  Ijo  healthy,  will  alniwt  nlwnvft  Jmve  winie  eliildn?n  who  arc 
^iihjei-t  to  luMiiophilia.  lii  other  word**,  hereilitary  predii-posLtion  is  transmit- 
ted miu'li  (iftener  llirongh  tlie  female  than  through  the  male  memhers  of  the 
faiiiily.  Hemophilia  ititcjf  is,  on  the  contrary,  much  more  frequent  in  the 
male  S4'x  than  in  the  female;  at  legist  this  is  true  of  the  pronouneeil  ca^iee, 
liassli,  wlio  hns  lately  puljHshed  a  very  careful  family  tree  of  bleeilers  of 
Teniia  (Canton  (Iruuhiinileii).  eomos  to  the  following  eonchisions:  "The  in- 
heritance of  bemojthilia  is  often  from  the  faUier,  tiirough  the  daughter,  to 
the  grandM>n ;  aUo  from  the  motlier,  'through  the  daughter,  tn  tJie  grand)*on, 
and  mojil  rarely  dirci-tlv  from  the  fatluT  to  tlic  son,"  It  is  doubtful  whether 
race  and  place  of  residence  are  of  ictiiUogical  importance.  So  fur  ii.-?  is  known, 
hemophilia  iipiH^ani  to  occur  in  all  conulries^  altliough  it  is  fortunately  rare 
everywhere. 

[A  liimllar  transmiision  through  the  females,  who  tJiemselroa  usually 
eacapo,  is  seen  In  color  bliridnerts  and  in  pseudo-liypcrtmpliie  paralysis,] 

The  real  c'HUsh'h  of  hi-ifiopliilia  an*  entirely  unknown  In  us.  We  eau  make 
one  or  two  steps  toward  finding  the  source  of  the  hemorrhage,  hut  we  ore  un- 
able to  proceed  further.  It  would  soein  that  the  bleeding  must  deiwud,  in  the 
fir?t  place,  upon  an  abnormal  delicacy  of  the  walls  of  the  vcsacU  pretlispo^ing 
them  to  rupture,  and,  secondly,  upon  doHeient  oojigulaSility  of  the  blood.  This 
latter  aliiHirmality  is  evident  fmm  the  fact  that  in  hemophilia  it  is  difltcult 
to  check  even  the  most  insignificant  lieniorrliage.  Thus  far  all  attemjits  to 
discover  any  nnatomieal  or  chemical  explanation  of  thiji  imperfect  Cfwgulability 
have  Ijecn  vain.  It  bus  not  been  jio^^ible  to  detect  any  variation  in  the  saline 
consiituents  of  the  blorxl.  or  in  the  amount  of  albuminoids,  sueh  as  fibrinogen, 
that  it  i-ontflins.  or  in  its  niorpbologieal  elements.  And  likewise  no  anatomical 
change  in  the  vascidar  walls  or  the  heart  has  yet  been  reported  which  throws 
liglil  uporj  the  character  of  the  dij^ase.  Various  autluirilles  have  laid  stresa 
upon  the  small  diameter  of  the  arteries  nn<l  the  thinness  of  the  intima.  but 
these  condiliims  may  oeeiir  independently  of  hemophilia.  Fatty  flegener.itirtn 
of  the  intirna  i*,  to  be  sure,  often  found  in  connw'tlon  with  ihig  disease,  hut 
it  is  tloulitlei^  rather  a  result  of  the  eoineidenl  ameinia  than  the  cause  nf  the 
hemophiHa.  The  observations  with  regard  to  the  heart  are  very  contrailietory; 
sometimes  it  is  found  to  be  very  small,  f^onietitnes  of  normal  size,  and  again 
actually  hyperlropliied, 

The  subjects  nf  hemophilia  do  not  pre.'^ent  any  dintinetive  constitutional 
peculiarities.  It  has  been  elated  thai  they  are  very  apt  to  lie  blonds  with  a 
delicate  white  skin,  and  sn|>crf1fda1  and  abiiornially  distended  cutancoua  veins, 
but  Uie  cxceptioud  to  tliis  rule  are  not  a  few. 
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^^m  Clijiica]  History. — ITomophilin  rlocs  not  dinpln}*  oqua!  nmli<;nilv  in  nil 
^^^Cltetw.  If  wv  \iiiM'  «p|»rirtunity  I"  olitHin  tlmrmifili  infnriiiatirtii  with  n'gnrd  tg 
Emnilics  of  blwHluTs,  wo  shnll  litid  tli;it  i|uitt'  nflfii  niiiJini'ntnry  vnrietiis  occur 
aiiU'  Uy  sidt*  with  lypit-nl  and  (*fvi*n;  cases.  There  is,  U)  Im"  sure,  a  alriking- 
ti^ndeney  lo  heiiitirrhn>{t'  ov*?u  in  tht-iu,  but  the  hi?Tiiorrhii^e  never  flssiinie.1 
Ihnatenitijr  proportinne.  By  p<*r«everaiire  unfl  iinluslry  it  ia  possihlp  to  eol- 
\vi:i  an  almost  unhroken  writ'it  nf  cur*-!*,  varyiiij;  in  ilcgrfc  from  rxtrcnie  niilil- 
Ursa  tfi  cxlffiuc  wvLTity.    Tht  ruUowiii)^  ski'trh  applies  timiiily  to  typiciil  imd 

I'hot  hemophilia  is  an  horeditary  constitutional  dit^oase  is  eliown  by  the  fart 
that  it  ^utnctimra  appoan  in  oarlii^t  infanr^y.  Many  cucm  nf  umhiUrjil  lH-iitor- 
rliii^  in  the  nowliorn  are  reffrahlc  to  lu-inophilia.  fif  course  tliin  dm*  iiut 
iipply  lo  all  niM-M,  III  .IfHisIi  childrtii  iho  [liwnsi'  iiiiiy  hrl  ray  iltnOf  ri>r  thfi 
tkst  tjiiK*  tthcn  the  ritf  of  circuniciKion  is  pcrfnrriit'd.  In  many  raws  tlu'  dis- 
cajjc  i^nuL  iiK'n^^nlzc*]  at  wi  early  a  [ii;ri(Hl;  but  this  iis  nr>  pntof  Uiat  (h^;  (li<<<;as(i 
is  not  already  develoiMHl,  inasmuch  as  the  younjf  child  i»  not  niufh  exposed  to 
traun)ali.>:ni  and  oihrr  crant^os  whirh  naiurnllv  n<^t*ii«ion  ht-niorrhflfif'. 

Ttio  niont  ^trikill^  syni|)li>in  in  ii  fiillv  ih'vc1o[M-il  casn  of  hcuinphilia  is  the 
otiram*nii*  nf  ct'Vi're  hciiiorrliH};^  ns  a  ri>sult  of  tlie  most  insigniliciint  cailt<»<. 
A  slight  blou*  pnxlutvid  n  "  black-and-hUie  npnl"  hm:h  as  is  ordinarily  H'en 
only  after  a  very  violent  injury-  Tlio  prick  of  a  pin.  a  slight  cut  on  the  fingtT, 
or  the  extradition  of  a  tooth,  may  give  riiM)  in  hemophiLia  to  an  ohptinate  and 
alamting  hernorrhajn'.  Kpi^^taxis  may  hi*  eAntMxi  by  lilowing  the  rosp.  hmnor- 
rhage  from  theginns  by  brushing  the  troth,  and  so  tin.  WIu'IIum-  there  in  e\'er 
a  jMTfut'tly  sinuitauenus  hmnorrhage  U  uncertain.  It  Ik  true  tlial  in  wvei-e 
(-a-i's  heinnrrliages  lake  plaee  independently  of  any  visible  eause.  This  may 
In*  wen  in  the  ?kin  and  ruuwiw  niembraiici*  (nn^e  and  gums),  and  in  rare 
in^tani'es  we  may  even  have  free  lu'iTiorrhag*'  from  the  Klomuch,  intestines,  or 
urinary  passagi'wi.  Yet  it  may  lie  donbtM  whether  thifte  owurrpnees  are  not 
the  n^ult  of  eoinparatlrely  insignifieant  iiicchanicnl  injuries  which  escape  our 
iinticr.  .\t  any  rate  we  scarcely  ever  find  henmrrhiige  taking  place  into  the 
parent'hynui  of  the  viscera  in  phie('«  where  injury  from  externa!  ^loun-es  is 
rniirely  out  of  the  quei*lion.  This  fact  c-onstituteg  an  important  |Mint  of  dis- 
linelina  In'tween  hemophilia  and  the  acquired  hemorrhagic  <liathi%iK. 

The  secfind  ioiiMirlaiit  syinpiom  of  h*'mophilia  ha«  bei-n  alreiuly  referred 
to;  it  is  extremely  dilJicult.  and  may  even  be  inipo»*iblc.  t<»  check  by  artificial 
nieaiu  any  irvc  Iiciuorrliage  which  may  occur.  It  is  thid  wliieh  niakcii  Ihc 
diwflM»  so  dangerou.^,  and  prevent,*;  most  patients  from  rcucbiug  "Id  ape.  It 
ha»  fnipientiv  hu|t|M>ned  that  lui  a|iparently  tritling  wound  of  tlif  !«kin.  i^nnu* 
innigiiificant  opi'ratxin,  or  a  leech  bite,  or  in  wouieii  i-hrldliirth,  has  stait^'d  up 
a  heinorrlinge  which  eventually  la^ainc  falal.  In  otln-r  eases  tlic  benicirrhage 
is  tinally  cheekwl.  hnt  not  until  it  liaf  caustnl  profound  ana-niia.  Klceders  are 
apt  to  recover  with  remarknhle  rapidity  from  the  effe<-ts  of  eseesisivu  honior- 
rbage,  yet  eontinually  repeated  hemorrhngi**?  may  lead  to  a  prnijitpnt  and  pro- 
found ana'mia,  attended  by  all  the  symptoms  dunerilKHl  in  the  preceding 
chnpters". 

We  gee.  therefore,  that  the  general  ronditinn  in  hermphilia  varies  with  the 
wTwity  of  the  imlivldual  case,  and  witli  tlio  more  or  le:*;*  fortuitnus  cireum- 
fetjuicca  which  develop  i\t>  dormant  characteristics.     If  uo  s]teciul  accident  oc- 
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curs,  the  patipnt  may  iiiflinlain  the  appt^roncc  of  perfect  health  for  years.  Tn 
the  worst  ra»KW,  liowt>vi-r,  »\\ch  a  e-taXit  is  very  t^-mporary,  if  it  exists  at  all, 
Ix-ciiLise  t)ic  hcinnrrUiiffiw  can  l>e  wt  easily  cxfitecl.  As  a  const>c[iu"iic'e  the  skin 
ahiiont  alwny^  jiR'^ionts  a  gn-atfr  or  Ii-ks  niuulier  of  coehyiiioscs,  while  henior- 
rhugt'g  fntni  tliw  internal  organs  coutrihute  from  time  to  time  to  the  general 
<l('l)ility  nn<l  anffmla.  Tho  manner  in  which  tlie  whole  picture  of  the  diseaao 
may  be  dorninatt'il  hy  the  two  lar^t-iiK'ntiuneil  syniptoiii-!  n^^d  not  lie  further 
ftpecified.  Certain  ("nmplieatitms  nijiy  oci'iir  in  hcmophiliu,  hut  tlu-y  are  little 
charsH'ti-ristitT,  There  in  h  imlici'iilili'  teiiiji'nt-v  t"  "  rlu'iMiiatic* "  innaniiiiiitinn 
of  (lie  iiiusi'les  ami  swclliiijf  of  the  jtiints,  wheit-ln  is  seen  u  striking  analogy  to 
the  "hemorrhagic  diseaMw,"  Often  there  i»  an  actual  effusion  of  hlootl  into 
the  joints.  This  mny  cani'v  fnnj'ifleraldp  functional  disturlwnce  nf  the  joints, 
iinJ  ewiiluate  in  aiieliyldfis.  Vaiious  writei-n  have  also  ealltil  attention  to  the 
coiii|iiii'iiliie  freinicncy  of  neiirnljiiH.  ('S|MvijilIy  in  the  itrip'miiius. 

Prognosis. — In  only  too  many  instanees  tlic  vietims  of  heniopliilia  die  in 
childhotMl;  in  other  eteH^  the  patient  allainM  an  advanced  age.  A  fact  of  grea-t 
prai-lieal  impnrlaiice  is  that  often.  .ilthmiglL  not  invariatily,  hemophilia  growa 
grailnally  milder  wiili  advanring  vnrs.  If.  therefore,  the  patient  have  sur- 
vived till.'  perifid  "f  ailuli-MTnt-c.  wv  mny  ludieve  that  his  prosp(H.'ts  are  gradually 
iciiproviiig.  The  i(r<ignof«is  of  hemophilia  is  nhvious.  The  amount  of  danger 
at  any  givim  time  depends  u|Min  the  wjverity  of  the  heniorrhage  and  the  con- 
»e*|uent  aiui'mia.  The  cimipjinitivi*  severity  f»f  the  ease  mu^t  be  jmlged  from 
its  previoii!<  hiclory;  »s  lias  just  Iteeii  said,  the  prognosis  grows  more  favorable 
as  \ht-  pafiriil  grows  r)ldi'r. 

Treatment. —  I'rojvJiylaxiR  assumes  n  very  important  jdaee  in  (lift  trftat- 
ment  nf  luinophilin.  Firs^t.  chihlrcn  who  inherit  a  tcmlem'y  to  the  disease,  or 
who  have  given  evidenc-e  of  its  c\i^<Leiice.  sfiould  lie  Lreutwl  with  u  view  to 
improve  their  general  constitutional  condition,  so  as  to  check  the  development 
of  the  disease  as  far  as  possible.  The  means  to  thia  end  need  not  be  descrilieJ 
at  leni;th.  They  comprise  good  nonrishmr'nt.  fresh  air,  cautious  endeavors  to 
hnrdi-n  the  svstem,  bntlis,  anil  tunie-i.  Seenndly.  when  heninphitia  alreiidy  ex- 
ists, Mie  patient  slwjuld  be  guarded  as  itineb  as  [nissihle  fmm  any  Mieehanieal 
injury,  such  as  might  exeite  Itcniorrhagc.  Thus,  caution  is  dcinauded  in  per- 
fonning  vaccination  and  operations. 

Ar  regards  direct  treatment  of  the  disoasR.  Tio  offeetnal  remedy  h  known. 
Tlie  administration  of  erpntin,  acetate  nf  lend,  and  similar  drugs  is  indicatt>d, 
if  at  all,  nnly  when  lu'tiiorHiage  is  iiettially  taking  pilaee,  and  even  then  it  is 
very  ajit  to  fiul.  According  to  certain  interesting,  more  recent  obeervations. 
the  inje<'ti4m  of  normal  blmid  serum  |nr  of  diphtheritic  serum]  seems  to  offer 
more  ho]»e  of  suceess.  The  local  a]>plic«tion  of  blood  serum  to  the  bleeding 
surface  has  also  been  tried  n-peatetlly  with  sueeess.  The  description  of  the 
surgical  measures  for  the  ciuilrnl  nf  liemorrhiijje  nci-^l  not  he  dt«crihed  here. 
They  do  not  differ  I'ssentinlly  from  those  employed  whcu  hemorrhage  occurs 
iiidejKndeutly  of  lieniophilia. 
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niAHKTBS   MELLITUS 


Definition  and  iBtiolo^. — Under  noniml  circumstances  the  blooil  alwHVH 

Leontalns  a  slijiht  ormniiit  of  jrrapp  sujiar  (jihic<*so.  «lextrosc).  which,  with  the 

greatest  variattons  of  diet,  remains  alwut  the  winic  (0.7  to  1  per  ci-nl);  but 

ih'w  iDgfredt(*nt  drws  not  usually  pai*-*  over  in  appreciable  quantitiei:  into  the 

urinary  cxcrt'iion.     But  (lie  sugnr  fnnnod  from   the  curhohydratfs  ami  that 

ingefitcd  as  such  ami  alK-Htrhc*!  by  the  portal  vcsseU.  as  atfn  ilif  >;tycngeii  funned 

.Irom  the  proteids  and,  under  certain  circums'tflnceji,  even  fmin   the  fat.  are 

Stored  np  in  the  glyco^m  dcfjots  in  the  liver  and  mu.selej*.    From  this  glycogen 

reserroir  only  eo  much  enters  the  blood  att  the  body  requires  for  muscular 

strength  and  heat.     Only  when,  for  any  reason,  this  plyco^en  depot  in  the 

liver   is  defective,  either  befBU»Kr  it  is  overlillcd  or  is   unable   to   retain   its 

[glycogen  reserve.  *](k's  prajje  su;;ar  enter  the  blood  in  incrcms^'d  amounts.    To 

get  rid  of  the  hamiCul  exceew,  the  Iwdy  excretes  a  portion  of  (he  grape  sugar 

in  the  urine.     As  a  Te*!ult  of  the  abnnnnally  great  glycjEraia,  glycc-niria  de- 

^Telo|Mt.     This  is  w,vn  as  a  inure  or  less  teiii[ioniry  pbenonuinon  uiidiT  Uie  nitwt 

'variefl  e^^nditiont*.    Tin-  amount  of  sugar  in  the  urine  is  usually  comparatively 

ulipht,  and   it  wmn  disappears  again.      Its  prcwnee  does   not    imply   any   [wr- 

ii«tent  abuormat  conditirtn.     This  phennnieiion  has  Ik-cii  ternu'd  glycosuria  or 

[xnelituria.  in  cimtrast  with  the  jKHuliar  disease  which  has  for  its  chief  s>^np- 

[iom  a  |»*-r¥i[iten»e  of  sugar  in  the  urine,  and  has  therefore  received  the  name 

fof  dialM'les  nii-llilus. 

It  is  not  ne<'e!wary  in  lids  connection  to  enumerate  nil  the  enusi-s  of  lera- 
nury  glTeo«iria.  It  may  be  briefly  mentioned.  howevLT,  that  glycosuria  is 
even  in  healtby  fK^rsons  after  excessive  indulgence  in  pugar.  If  a 
p&lthy  person  (ake»  at  one  lime  ali*Mit  7  uuncf^j*  (gni.  "iOO)  «r  nu)n!  of 
^jpupe  sugar  dissulvti]  in  water,  tliere  will  pnilialily  be  after  an  liour  or 
two  ■  demonstrable,  although  not  a  very  great,  amount  of  tiugar  in  the 
urine.  This  is  the  so-calleil  normal  alimentary  glycosuria.  In  tliis  case 
the  liver  and  the  Mood  are  so  overburdecied  with  sugar  that  the  latter 
can  neither  be  stored  nor  oxygenated  fat*i  enough.  A  portion  of  the  sugar, 
Ihervfore,  rtwa|iw  change,  and  is  c.xcR'led  willi  the  urine.  If  the  same 
amonni  of  augar  is  given  in  divided  doses  at  intervals,  there  will  be  no 
^yateuna. 

Therefore,  in  healthy  individuals,  even  after  a  most  liberal  amylaceous  diet, 
glycosuria  never  develofK,  Tlie  conversion  of  j^tarch  into  sugar  dtw?  not  take 
place  so  rapidly  tl\at  an  overtbuxling  of  the  blood  with  sugar  is  imssible.  If 
gl^TCoenria  a|p[H>ars  upon  the  administration  of  final!  arnount«i  of  ^ugar  {2  to  3 
ounces  [gm.  50  to  inO]).  we  are  justified  in  speaking  of  a  morbid  aliim-utary 
glycosuria,  the  power  of  the  body  to  store  and  dispose  of  sugar  being  subnor- 
mal. An  abnormal  glyco-Miria  of  this  sort  is  obserrefl,  for  example,  not  infre- 
quently in  obeso  lieer  drinkers  and  In  patients  with  S4'verp  tratnnalie  neuroses, 
or  with  exophthalmic  goiter.  Temporary  glyettsuria  is  observed  not  infre- 
qncntly  al.-w  without  an  esjwcially  liboral  sugar  ing<'sti<m  in  ecrlain  kinds  of 
oiftoniugj  particularly  after  severe  poisoning  with  carbonic  uxid,  luorphiu, 


liyilrfH'vaiiK*  av\t\.  nicrfiiry,  nitritt-  iif  hiiivI,  mid  ciiran.'.  Teiiifwrary  glmwiiria 
has  aUn  bpcn  seen  ocfasionnlly  in  conuLi'lion  with  the  acute  infectious  diwases 
— for  cxauiplf,  nialijriianL  pustuk',  t-linU'ru,  tyiilius  nr  typhoid  fever,  sc-arlet 
fever,  diphtheria,  an«!  iiialariMl  j>oi(«minjj.  A  fur  more  fiv(|iicnt  rauw  is  ilis- 
turlmtice  i)f  tho  nervous  tiystfin.  Thus,  glvi-nsiiria  may  i-o»ult  fn>m  ftovcre 
concnssinn  o(  ihfi  liniin,  fi'HfliiTH  (if  Ihi-  hIciiII,  eort'lmil  lu'ninrrlmge,  rerpliro- 
spinnl  ini*ningitit«,  niid  after  opilrptii'  fitji.  tJlyt'fijiiiria  winietimns  appears  also 
in  «)i.«»K'iutioii  with  cxojththahniu  piiler.  ami  afntnii-';;aly  {(j.  v.)  is  Blrikiiigly 
often  (onipliciilwl  hy  a  ]MTinaneiit  prnfiiw  ^'lyca^iiria.  It  ist  c»ipecially  apt  to 
occur  when  there  :s  disease  of  the  medulla;  and  wo  need  hardly  point  out  how 
cAom  }&  the  cnnncclion  lietwi>cn  thi«  clinical  fact  and  the  famous  discovery  of 
Claude  liernard,  wlia  fniind  that,  wlien  a  definite  experimentnl  injury  ta  in- 
flicleit  ii|i(m  tlie  tlmir  of  the  fourth  V-'nlriele.  ^lyeosnria  inevitably  fnllnws. 
This  glyc(»sitria  is  exphiined  In-  as(^iiritinjr  ihiU,  an  a  result  of  iktvouji  inHuenecs 
upon  the  cin-ulatury  {(luditiona  of  the  liver,  or  perhaps  aim  ujion  the  liver  fella 
tlieiiiM-lvos,  the  liver  diseharjfi^  itjs  supfily  of  j^lycogen  into  the  btocid  in  the 
form  of  ^r:i])p  sir^^ar.  The  blood  is  oV(>rwheliiie<]  with  the  au^ar,  and  a  |>ortiou 
©scapes  into  the  urine. 

in  some  ottn-r  i>r^'auie  discawn,  also,  there  may  Ito  a  temporary  and  symp- 
tomatic glycc)((uria.  l-'urmerly,  ttpit-ial  attention  iu  tliia  n^fiHnl  "'a**  directed  to 
hepatic  dtAeaM'!!,  but  it  is  to  he  nolctl  that,  an  a  rule,  even  when  there  ia  ei- 
t<-nsive  dis<.'aKe  of  (lu*  liver — for  e.\aiii]de,  in  hepalic;  eirrhosis — tio  >»Iy«'«»'iTria 
is  ob-'crveil,  even  if  the  patient  is  jfiven  iarfro  itinoiinlt*  of  supar  in  bin  dietMry, 
Uu  the  other  hitiirl.  Ihc?  iimihinutitui  of  |R<rsitttent  diialieli-s  iiiellitiis  and  hepatic 
cirrbnsig  is  not  very  fxt-eptinnal.  As  we  shall  point  out  attain  later  on,  we  re- 
gnnl  linlh  disoasea  iu  lheJ^i cased  as  eiiordjnate  cITect."  of  Ihe  same  caune.  chronic 
alcoholiism.  We  i^hall  likewi»fi  refer  again  to  the  relation  hetween  dial»etes  and 
renal  di^'iisc. 

Thia  (|uei!lion  has  aiwinnrd  partieiilnr  interent  since  von  Meliring  hax  dis- 
[■overed  ill  phhtrldzin,  a  ghieosiil  iu  Ihe  Iwrk  of  tlic  fwl»  of  apple  and  cherry 
trees,  a  tiiilit^tatu-e  which  caused  a  vi-ry  larjjc  amount  (if  suffer  in  the  urine 
if  given  to  doju's,  rafibitn,  etc.  A  marked  nHeocuria  may  he  prrMJiieed  in  man 
alfM>  hv  ^ivinj{  phlorid/.iii,  without  other  dislurbam-cK  of  the  j^enend  ifuiditino. 
In  nhloridzin  dialK-tc6  the  itTi^ar  coiileut  nf  Ihe  hlood  ia  not  increotted,  hut 
diniiiiisJicd,  iind  it  is  thewfore  not  improhidde  tlml  [ddnriilzin  fjlyeopiuria  is 
different  from  Ihe  otlier  toxic  glyi-oi*urins,  iu  that  h  dept-nds  upon  a  chanj^e 
iu  tlie  reual  epithelium,  as  a  consc«|uciK-e  of  which  the  cells  become  penneable 
to  the  su;;ar  which  it»  circrulaling  in  the  hlnod. 

lisiHH'ial  inierect  attachcK  tn  the  queslion  nf  the  relation  between  gly- 
CMuria  and  diseases  of  the  |>ancrcas.  Minkowski  and  von  Melirin^  ha^T  made 
the  im|>ortant  discovery  tlmt  wc  can  excite  severe  dialwtes  in  dojrs  by  extir- 
PaImo  of  tlie  pancreas.  The  ligation  of  tlie  excretory  duet  nf  the  pland,  or 
tte  dmcaon  of  tlie  pancrealic  juiee  into  a  listnln  leading  lo  the  surface  of 
1h»  fcffllT,  *^*^*  *'"'  excite  diaMes,  nor  dfK's  Ihi-  dialielif*  oL-eur  if  (he  pancrcaa 
«Buti*llv  and  not  wholly  extiriwited.  rancreiiiic  diahcti'-*,  therefore,  implies 
f  of  A  Mwciai  function  of  the  pnncreaii,  of  which  wc  liave  as  yet 
kaowlt>«1]^.  hut  tlw  abolition  of  which  prevents  Ibo  compK>te 
er  ovidatioii  of  snpar  in  1lie  normal  organism.  The  depiisit  of 
tke  Ustt  uiJ  muiideB  is  uImj  iiihihiled.     la  anlmale  without  a 
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puicnw,  eren  after  a  libi^rnl  amytflci'oiis  diet,  only  ihtt  sliKlitcst  traces  of 
flycogon  can  be  found  in  thow^  urgnns. 

DiMiiM'A  <if  ttio  ]Mnii-n>as  in  man  (ivLn-iiiorm;  pFtni-rontio  ralculi,  with  wc- 
oodary  atrophy  of  the  gliiml )  nct-asion  glycosuria  tkiniclinips,  Ijut  by  no  means 
invariably.  ']'}■(■  nlmjihy  of  tlio  panc-roa!)  olistfi-ved  in  many  (.'asi>a  nf  grniiinc 
diabetes  will  bo  di^usM^d  later  vn. 

Finally,  we  would  briefly  refer  to  the  fact  that  under  certain  tionditiona 

hoUier  fornm  of  nu^ar  l»enidi'!»  (lexlrot^u  may  bu  friinitl  in  llie  urim;.  In  preg- 
nant and  puerperal  wuuieii,  with  a  profuw  secretion  and  an  insufTU-ient  dis- 
rhargi!  nf  milk,  inilk-sii^ar  not  inrn>i]ueritly  enlenf  [h^  blood,  and  tlien  ap- 
pear* in  tlw  uriuc  (sMv-callcd  ]aelo!<uri«).  Mitk-wu^far  ^i\es  the  rcduetion 
reaction?,  and  h  dextrnnitainry.  hut  itt  not  fennented  by  yeast.  In  ieolated 
cages,  iu  otlterwise  heahhy  imiividuuU,  pentose  (CnlI,nOa)  ha*  also  heen  found 
in  the  urine  without  fiininltaiit'outi  glycosuria.  Pentose  likewiMt  gives  the 
reduction  reaction,  t)ut  diws  not  ferntent  and  is  nonmtatory.  Pen1<i«iiria  Er  oi 
a  et'nain  practi^^-al  importance,  ai>  it  may  k'ttd  lo  confiit-iuii  u'ith  real  diabetes. 
It  sometimes  occurs,  i>trange  to  say.  as  a  family  affection. 

In  eontraiit  with  ttic  tcmponiry  phenomenon  of  glycosuria,  we  apply  the 
name  diatielea  niellitun  to  a  t-lironic  niorhid  state,  in  winch  a  pi-rmancnt  dis- 
turlHince  in  the  melabolism  of  the  i-arholiydrattw  i^  indiralcd  by  a  perfiistcnl 
ext-retinn  of  sujf'ir  in  the  urine,  and  in  wbieli  this  anomaly  of  metaholinin  is 
the  main  synijdoni  of  the  diiteaMe.  If  t)ie  excretion  of  su>;ar  in  tliis  diseane 
ia  not  absolutely  [lersiittent,  at  least  it  is  sure  to  occur  under  certain  condi- 
tionit  of  nutrition.     It  is  doubtfid  wlietlier  di»l*Uif;  inellilias  h  to  Iks  regarded 

Lfnini  an  iidio logical  (ilaiidpoiiil  an  a  single,  ilistincL  dlstmsE!.  With  regard  to 
jost  of  the  "pure"  cases,  particularly  the  severe  form  of  dialictes  which 
nsually  tx-cun;  in  yontliful  individuals  without  any  deuionstrulik'  can^e  and 
iso  witJHJUt  any  primary  organic  lesion,  there  is  great  pniltability  in  the 
luiplii'n  that  the  nu>rbid  process  is  u  singte  and  deruiite  one,  although  we 
are  an  yet  unncijiniiiitt-d  uitfi  itM  n'al  naliirc.  On  llu-  other  hatui,  with  rv~ 
gard  til  the  so-called  niiidiT  forms  of  iliBlii'tcs  nicllitus,  particularly  those 
which  occur  in  middle  and  advaiiced  life,  there  are  pmlmhly  various  causes 
which  may  excite  the  difiease,  and  wliieli.  evidently,  in  the  end  all  have  an 
etTect  ujKtn  the  carbohydrate  nietnholism.  Slill,  it  itni.«t  be  euipliatieally 
stalnl  tliiil  no  (iharp  ilividing  line  can  he  drawn  between  the  *' severe  "  and 
the  "  milder  "  forms  of  dialietcs. 

Bvea  it  the  actual  cau^e  of  diabetes  is  entirely  unknown  to  us,  wc  are 

ijtevertlwIcRs  ac*piainceil  with  (rertain  cin-iinistances  wbicli   favor  the  develop- 

Ftnent  of  tl«'  disease.  These  causative  fiirlors  are  tin-  fulhivving;  first,  liered- 
ily ;  diatjetes  luw  nol  itifre(|uenlly  l>eeu  ol)served  to  rn'cur  in  several  genera- 
tiiiDfi  nf  IIh-  same  fnnnly,  or  in  eev(.Ta!  hri»tbers  and  sistcjv.  Other  auonialics 
of  nietalKjIisni,  nucb   as  gout,  tlie  uric-acid    diulhtJiis,  oliesity,   and   arterio- 

.■clenwii*.  are  met  with  strikingly  often  in  faniiliep  of  iliaWtics.    The  disease 

\pi*y  aIm*  occur  in  families  where  there  is  a  liereititary  pre<lisposition  to  nerv- 
di)»eawB.      For  example,   we  ohwrveil    once    in  the  same  patient    the   re- 
irknhle  fonddnation  of  diabetes  and  progreAs>ive  nuiscular  atnipby  of  spinal 
origin.     Second,  impp'per  mode  of  life:  by  this  is  meant  chiefly  nnmiitablo 

.diet,  especially   the   fiersistent   overindulgence   in   starchy   foods   and    sugar; 

[teUeDtary  habits  are  also  eonsidercd   harmful,  especially  if  a8*>ocialed  with 
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overeating.  This  is  said  ty  be  the  i-cason  wiiy  diabetes  is  more  frequent 
among  (lie  wealthy  clause?,  and  why  it  is  comparatively  common  in  cor- 
pulent persons  (vide  infra).  Our  personal  ol)*iorvationfl  lead  us  to  ascribe 
to  long-continucrl  and  exci-ssive  In-er  drinking  (four  or  five  WU-ta  ami  more 
per  day)  an  influeiu-e  upon  the  development  of  diahetes.  In  such  cases  it 
may  be  that  we  have  combined  action  of  the  excessive  ingestion  of  carbo- 
hydrates in  a  state  of  soliilton,  and  of  chronic  ali-oholistn.  It  can,  in  our 
opinion,  be  no  nier&  cnincidenc^  that  diabctei)  ao  oftc^n  atlack»  lrrewer>),  inn* 
keepers,  and  the  like,  in  Bavaria.  Furthermore,  the  eomplication  of  dialiotes 
with  other  results  of  cbnknie  ah-nlmliHn],  sut-h  as  he|iatic  cirrha*iis,  clinmic 
nephritis,  and  alcobolic  neuritis,  is  an  argument  for  the  correctness  of  our 
Buppoeition.  The  "diabetes  of  obesity"  has  been  long  R-cognizcd,  but  in 
many  caws  it  is  really  a  "beer  diabetes."  Tliird,  taking  cflld  and  getting 
wot  arc  said,  in  occasional  rare  inatancca,  to  determine  the  appearance  of 
dial«*tes.  Tlie  author  has  never  wen  a  clear  ease  of  this  sort.  FoiirUi,  emo- 
tional disturbanccB,  excctwivo  mental  cxt*rtion,  anxiety,  and  passion,  are  some- 
times thoiijrht  to  wcasjcm  the  diseane,  and  appurenlly  with  sonie  reason.  We 
know  of  several  eattes  of  diabt^tcA  wliore  the  fir1^t  jiyinptonts  followed  inimedi- 
attdy  after  extremo  mental  excitement.  Fifth,  it  ia  very  remarkable  that 
Biinietinies  the  same  factors  wlncb  we  have  already  seen  to  he  jiossible  canses 
of  tetiiporary  glyi-oKuriH  niuy  hKi  o<-('ii.'>ior]  a.  chronic  dinla'tes  ineltitus;  Itius 
cases  of  dtabeles  have  Ircen  known  to  follow  injuries  to  tlic  head,  ami  such 
acute  infectious  diseas-ea  as  tyi>bu»,  typhoid,  and  scarlet  fevers,  cholera,  and 
malarial  poisoning.  Kixtli,  a  few  aiitliors  (Sclinillz  and  others)  Itnvu  hinted 
at  the  ]KiKHihility  of  the  dincaso  ht-iiig  transferred  by  cuntagioii — for  oxauipic, 
in  the  case  of  niarrieil  pt'ojdu.  'V\m  interpretation  of  the  ecattcrcd  instances 
wlijch  have  Iteen  rqwrtcd  is,  however,  at  least  open  to  doubt.  Seventh,  a 
very  imjiortant  matter  m  the  oeturrenco  of  diabetea  in  aaaociation  with,  or  as 
a  sc<|uel  to,  c^ertain  otlier  conslitutionul  disi'ases.  In  tills  category  belong  the 
abovc-mentioneil  diabelt;}^  <jf  tin;  oIicm^;  also  ttie  HiiritillaneiuiK  ii|i{K>arflnce  of 
diabetes  and  gennine  gout  (f/.  v.) ;  and  finally,  the  extremely  important  com- 
bination of  diab(;tes  with  general  arteriosclerosis.  I'bat  all  these  conibinalioaa 
do  fre(|Uontly  occur  cannot  bo  doulited,  but  it  is  very  dilfitult  to  explain  the 
connection  between  them;  often  both  conditions  may  l«e  the  aimultane-ais 
efTwl  of  the  Bfinie  catiM* — for  iriKtancc,  cnngenilal  anoiimlies  of  constitution, 
unhygienic  modes  of  life,  and  alcobolism.  In  ntlier  caj^ea,  however,  all  these 
auoniulies  of  nutrition  iwtut  to  an  ubncrnial  constitutional  diathesis  as  a  com- 
mon a'tlological  factor.  It  ap|)ear8  to  us  particularly  worthy  of  mention  that 
not  infretjuently,  as  has  alrea<ly  been  stated,  we  oI»serve  the  occurrence  in  the 
Bame  family  of  t^nch  obviously  allied  constitutional  diseosca  oa  obeaity,  gout, 
diaiwtcs,  and  arteriosclero»;is. 

If  we  survey  all  the  facts  thus  far  known  with  reganl  to  the  astiologj"  of 
dialK'tcs,  we  feel  oltliged  to  conclude,  just  as  in  almost  all  other  constitutional 
diseases,  that  in  regard  to  the  development  nf  diabetes  we  must  dislinguish 
endogenous  and  exogenous  faetorf.  TJie  endogenous  relate  to  the  wmstitu- 
tional  londenciiw  whiih  tbe  patient  pcis-sessos,  perhaps  by  inheritance;  and 
the  exogenous  to  liarnifiit  intluenccs  fp>m  without,  such  as  Iniutnu,  infection, 
and  ruli)xica(iini.  Tbe  severe  cases  of  dlalii^les  which  Hoem  to  occur  abso- 
lutely gpontauwuBl^  in  young  jHsrsons,  are  mainly  of  an  endt^enous  ehar- 
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icter,  while  in  the  milJer  forma  of  laler  years  llie  a boTe-men tinned  exogenous 
•  indufDci's  ufti'n  piny  an  iiiipoHant  jinrl.  iiltbini^^h  even  in  tliiMn  the  eml'tg- 
'enoiiti  fHc-tnr  oannot  lie  eiitirdy  cii«n;pirckHl,  for  thu  tiuiiic  i)'*\i<)UH  inlluoiicc 
does  not  prnduct,  by  any  means,  the  Haine  effei-t  u|)on  all  iKTrntuji. 

Diabetes  <H.t'urs  everywinTe,  hut  certain  i-iiuntrieij  ami  tlistricts  tiecm  to  Iw 
particularly  liahle  to  it — fop  exomple,  Imlia,  Ceylon,  ami  ttaly.  In  Germany, 
WUrtenibei);  aud  Thiiringen  are  said  to  present  tlie  largusl.  relative  numlier 
uf  cikie^.  Wf  have,  Jiowevyr,  wrn  eo  many  tuscs  of  ilittU'tes  in  Havaria.  omJ 
later  in  Silesia,  rhat  ii  appears  to  u«  prohulilc  that  the  iliaeaj^e  is  pretty  nearly 
'e<ju«Ily  iliatriltuted  all  uver  MtTmiiny.  Uelirews  are  very  linMe  tn  the  dia- 
Mrwt  vaHv»  nirur  tn  piiticntd  In'tween  thirty  ami  forty  years  uf  age. 
Nexl  in  liability  to  the  ilisease  come  younger  in<!ivi<limU,  under  thirty  and 
over  twenty  years  old.  After  the  Hftielh  year  dialjefeH  is  not  t'xceplioiial. 
but,  in  the  other  direction,  oliildrcn  under  ten  are  very  iieldoni  attacked  hy 
it,  Although  they  art-  not  alwolutely  exempt.  Diahoteg  in  yonth  anrl  elnldhiiod 
si»  almost  always  of  tlie  st*vi'n*r  type.  With  re^iird  to  sex,  nmles  are  nnieli 
more  often  attmked  than  frmaleB. 

Clinical  Hittoiy. — With  few  cxccptiona,  the  symptoms  of  dialjetes  niellitua 
come  on  slowly  and  j^radiially.  Snmetimes  the  s,vniptom«  arc  merely  jurenerftl 
and  indefinite,  sueh  aa  lan^runr.  emaeiation,  weakness,  and  deru-ient  i^ndor- 
aiiee.  SDinetiines  we  have  mihl  nervous  rlir^turham-eti.  im-Iudici^  lieadaehe, 
mental  deprr-saion,  wakefnlnes.><,  nnd  iieuralj^ia,  und  in  stiM  ntlu^r  rasi's  jtiaslro- 
intestinal  Bymploni.%  including  nau«ea,  eruL-tutions,  titnl  irrejiuJHrity  of  the 
bomb.  At  last  the  patient's  attention  is  called  to  the  altered  clmraeter  of 
the  urine,  and  partieularly  to  it«  inereaj*ed  amount.  He  also  notices  that 
he  is  very  thirsty,  and  thai,  in  i^pile  nf  hi-*  fnortiiouw  iijijtetiti-,  lii^  in  i-onF^lanlly 
growing  weaker.  Sometimes  ijuite  ilifferent  symptoiiis  lin*t  anmst'  suspicion 
of  tite  exiateui«  uf  dialteleti;  thtxe  will  be  ineutiuued  later.  In  order  to  make 
a  diaj^osia  of  diabetes  metlitus.  a  knowledge  of  the  abnormal  charat.'tor  of 
ttbe  urine  ia  indi)![)ensal>le,  so  that  it  is  {iroju-r  to  begin  our  eonsid oration  of  the 
ra^inptoins  of  diabetes  with  a  <li\<i-riptio]b  of  ilialietic  u^ilK^ 

1.    ClIABAlTEH  OV  TlIK   UrINE.      DUMONSTKATtOS   OK  Sl'QAH. — TTsUolIy  tho 

firat  point  that  nitraets  attention  i;*  the  incrt'inwd  amount  of  urine.  There 
are  often  lUi)  to  15il  ounces  {'.i  to  5  quart.i,  :J.O(Hi  to  .",000  c.e.)  exereted  in 
[.twenty-four  hours,  and  sometimea  tlie  amount  etjuats  nr  exceedft  10  or  IS 
cjuarta  (S.i>00  to  12,000  c.c. ),  Under  &nitiihh'  treatment  und  with  proper 
diet  the  amount  may,  of  eoursc,  lie  mueli  smaller.     In  not  very  exf«pCional 

i,  moetly  of  the  milder  varietic.*  (viJe  infra).  iWrc  is  sliglit.  if  any,  in- 
iu  the  amount  of  urine  {'Jiabeffs  tieciinens) :  and  in  severe  t-ases  with 
initial  pol\iiri«  we  may  often  nlifierve  that  during  intenurrent  diseases,  and 
likewise  in  the  last  daya  Ixsforc  the  fatal  tor  mi  nation  of  tlie  disease,  the  daily 
amount  of  urine  diminiahes. 

In  color  the  urine  i^  light  yellow.  enrreBpotidioii  to  it«  amount.    It  often 

has  something  of  a  greenish  hue,  hut  a  small  <|uantily  of  it  may  seem  ahn^iat 

[fta  Dolorlesfl  &f  water.     Ordinarily  the  urine  h  clear  and  without  ivedinient; 

but  after  it  ha«  stood  for  some  time  it  nifiy  liecome  cloudy,  usually  as  a  ivi^nlt 

of  the  abundant  development  of  fermentation  spores. 

The  odor  may  lie  somewhat  uroinulit',  suggesting  acetone  (vide  infra). 
Its  taste  ia  said  souetimea  to  l>e  distinctly  aweelish.     The  reaction  is  acid. 


OS 


CONSTITUTIONAL  DISEASES 


and  (he  acidity  of  the  urine  may  increaae  on  gtanding,  IwcaiiHe  of  the  alco- 
holic and  !a('ti(--afiil  fcrnnintation  jiroc-ofistis  whii-li  Hit'  ^[if^ar  iiiiderjino>i. 

The  specilit'  j;ruvil_v  it*  aliimst  iiivuriiilily  jrwutlv  iiitT«K-n.'fl,  an  a  rtsiilt  of 
thft  large  ammitn  cf  siipir.  If  a  i>ak'  uriiitr  is  fuuiicl  lo  Imve  a  siH'citk-  gravity 
of  moiv  thnii  I.(l2.'i,  we  may  fee]  almost  tcrlaiu  that  il  contains  eugar.  SiM«'i- 
nicns  oflcD  have  a  specific  gravity  of  I.UIIO  in  1.045,  ami  even  higher.  In 
e.xwptiiiual  inslnin-i*  the  sj)tTiJl*:  gravily  niHV  fait  Ik-Idu'  l.OSd.  A  s]if<-ilic 
gravily  heioiv  l.CC^O  irt  e\i't'ptioniil.  hiil  om-  sliould  riPM-r  lie  kepi  from  making 
ati  fAaituiialioii  for  sajfar  U'caiise  of  the  hw  sfwcillc  ^mviiy  of  the  siKX-iHieii. 
We  have  oiirwlves  (ieinnn^t rated  migwr  hy  nicaiia  of  Uic  fcrnientjitiim  test  in 
urine  which  had  a  specifie  gravity  of  I.IMJ7. 

The  iliagiKwirt  nnjiiinw  that  Piignr  i»i'  tleleelod  in  the  urine.  The  Kiigar 
found  in  Imth  the  \)U>i»]  nixl  the  iirini-  of  iliHlieCie  jmlieots  i».  at*  nlifaily  nieU' 
tionp<l.  grape  siignr  {gliicow,  dexfr^jso,  C',l(,,0,).  The  aimHinl  c»f  migar  se- 
creted in  twenty-four  houra  often  readies  D-Tj  to  1  pound  (gin.  2Wi  lo  .'C10>. 
Of  fonrse  the  anioniit  varies  greatly  acfoniiug  to  the  diet,  mode  i»f  life,  and 
trealiiiiMit  of  the  pfilieol,  'I'lie  grealest  ninonnt  ever  ktiowu  In  Ik-  pv(«!iieeil 
in  tweuty-fnnr  hourn  was  tnorc  than  'i\  \)imUiU  (gm.  l,fH)0),  The  p<?reent«ge 
of  sugar  in  Uie  uriue  varies  between  one  lialf  lo  one  per  eeiil  at  tlie  lowest 
extreme,  and  eight  lo  ten  per  con!  as  tli«  maxinmrn;  \isimlly  it  is  about  two  to 
four  per  cent. 

The  most  impuHanl  tests  for  sugar  in  the  urine  are:  Fir.il,  Troitinier's  lest : 
To  urine  iu  u  tusl-tulie  sujfii-ieiit  jKitHtu^inin  or  sndiuiu  h>drale  iti  adiled  (say 
1  part  to  3  or  4  of  urine)  to  make  the  rcwction  Rtrnngly  alkaline;  tlicn  a  aolu- 
lion  of  [lulphnte  of  <-opi«'r  (almut  1  part  of  the  twit  to  lif  of  water)  ia  adiled, 
drop  hy  <lrop.  If  the  urine  eonlain  sugar,  tlie  hydrated  cupric  oxid,  wliioh 
iit  at  Urst  formed,  is  largely  diRSolvi-fd,  anil  usually  the  tltiid  a^suinos  a  lieau- 
liful  deep  blue  eulor.  We  ought,  properly,  lo  go  oo  adding  the  sulphate  of 
cop|>er  until  the  hydrattKi  euprio  o.\id  ceasca  to  lie  disstilved.  The  urine 
is  then  heated,  when'U|win  the  eupric  osid  is  reduced  and  a  yellow,  or  red- 
dinh-yelhiw,  preci]>ilaTe  of  cujinais  oxid,  or  hytlratiHl  euprous  oxid,  is  formed. 
The  appliealion  of  heat  should  not  be  eoutimierl  long  after  tfic  i)nreipilii|ion 
iK'gins  to  take  ]>Iace,  lest  the  test  1«  ohseured:  the  reduetioTi  will  g<i  on  even 
wilhoul  heat.  Tf  the  urine  eontains  mure  t)mn  one  htilf  to  one  per  cent,  this 
te*t  i>i  |>iTf<'ctly  n'liahk'.  Ft"  the  reaetinn  l)e  n  douhtful  one- — Hial  is,  if  there 
U*  no  pn'eijutate  of  cupmu!-  <K\id,  althr'Ugh  the  urine  beconiec  yellow:  or  if 
ruimkUH  oxiil  tie  fiimlly  pn-eipitatod  when  tlic  nrine  cools — we  should  l»e 
<  tautinus  in  making  a  dingnosis,  as  the  urine  may  eontuin  suliKtanrcs  other  than 
miliar  tajMihle  of  reducing  the  eoppcr,  sneh  iw  urie  aeid,  kri-iilinin.  nnu-iu.  elc. 
iflM-^Miil,  the  hisniutli  test  (RtitlKer's):  Snftiuni  liyilrate  nr  soilium  larlKinate 
aiUIihI  lo  the  urine,  and  then  a  small  piilcli  of  siibnilrate  of  hisniuth.  I'pon 
t^luig,  tlH'  urine,  if  it  contains  sugar,  cfuiekly  assumes  a  perfectly  black  color, 
T  \  '  lu'ing  r*>duce(I  to  bismuth  or  bismuth  oxydut.  It  is  simpler,  and 
\l^.  I  .,  iilly  universally  customary  at  pn-sent.  in  make  the  liisumth  lest  by 
«ttiu  to  tlve  urine  ahout  one  tenth  of  lis  volume  of  the  fnUowLiig  solution 
tlN.\hhU4Wr>  :  V  |wrts  sidmitrate  of  bismuth,  i  jiarls  Itoehelle  salt^,  lUO  parts 
M  M  v4Mlil-|M'r-ivnt  solution  of  sodium  hydrate.  After  one  or  two  minutes* 
lUiid  turns  black.  Krrors  witli  this  test  are  mogi  apt  to  occur  if 
tflM  !■  M.IH  taken  certain  drugs,  such  as  anlipyrin^  salicylic  acid,  or  rliu- 
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barb.    Thinl,  the  3»otii!iAnini  test  (Moopi^'n) :  I'ntmviiim  liy<lral«  is  added  t"  llic 

urine  in  the  tcst-lulje  nntl  tlu-  uppentiost  Ihyit  faiitiously  heatt'd  ;  if  it  fou- 
latiis  i>ugttr.  the  urine  niiifklv  ussiirnfn  a  dw-p  hrxiwn  c-ulnr,  at*  a  result  of  the 
action  of  lliv  potamium  no  the  sii;i>ir,  and  this  upper  dark-culore<l  layer  c.'on- 
trasta  slronfily  with  the  clear  urine  helow. 

[Firhiiiij-'s  lcj.1  iA  justly  H  fiivuriti;!  in  tliim  rcmntry,  and  has  the  advantage 
of  heinjf  flp))liL'uljh'  to  th+^  i|n«ntiliitiv(i  as  uoll  a*  tt>  tin?  i|uii]itHlivf  HiialyMis. 
The  dithailly  of  its  nni  kwpiuj;  well  ean  Iw  niL't  by  havinf?  sepanitc  botiica 
for  the  copper  and  tartrate  ndutions,  and  making  the  mixture  at  ttie  time 
of  using  the  test.  'J'lie  Fe!i!in(jf'8-tefet  pelleig  jmt  wp  by  clicriiistg  are  con- 
venient for  the  qualitative  analysis,  hut,  un  the  whole,  they  are  inferior  to 
the  solution.] 

If  the  ahove-deserilied  testa  leave  us  stiU  in  dooht,  there  enn  he  only  a 
twnall  amount  of  8u>{«r.  if  any,  prt^siMit.  We  may.  liowcver.  attain  eertainty 
by  eniplnyin"^  tlie  fermentaliL>ii  test  iwhieh  eaii!>es  a  deronipoditinn  ot  the 
sugar  into  akolud  and  rurlj^miL-  dio\i(L),  vr  oircuni|>oliiri7.t]tiun  (ihitleilion 
of  tim  plane  of  polarization  to  ilie  ri;;lil  hy  llie  >,rra]H!  ftii^iir).  ('ertainly  in 
no  douhlfnl  ease  sli"ul»!  wo  omit  to  jK-rform  the  fermentation  te-st,  for  it  is 
wwv  and  K'*'*'"  Hlisdiiiti'ly  unHnit>i;;iu>u:<  results.  Ktirtlier  jmrtinihirs  in  re- 
gard to  these  ami  in  rej^ard  to  the  practical  and  likewiwi  important  phenyl- 
hydrazin  test  of  K.  Kisclier  (demonsiratioo  of  oaazoue  crystali*),  and  also  in 
regard  to  the  quantitative  c^titnation  of  sugar,  may  lie  found  in  works  on 
medical  chemistry. 

Dialwtic  urine  sometimes  contains  other  varieties  uf  sugar  in  small 
amounts — namely,  loxTiloge,  wliicli  deflecte  the  plane  of  polarization  toward 
the  left,  and  ponlnse;  these  are,  however,  of  no  practical  importance. 

The  amount  of  urea  ii*  usually  high.  In  the  nmin,  this  is  doubtless  eon- 
Ccctecl  with  the  tufrcHHeil  ingestion  of  alhiiirieri,  hut  in  severe  catvf*  it  may  lie 
tijat  tlie  carlxiliydrates  are  su  im|H'rfectly  appropriated  that  the  albunien  of 
the  body  is  hroken  up  and  consetpiently  cootrihulc^  to  an  inereaso  in  the  ex- 
cretion of  nitrogen. 

Whether  or  not,  under  certain  circumfitanccB,  esiK-eially  in  aerere  cftses, 
and  iltiring  dinhetic  coiiiii.  nii  almnrimd  Increaw  of  llie  Hlluimi-n  ciilaholiam 
(wwalhtl  toxi>)j;einmiii  alliiimcn  (lisiriti'xrHlHin)  id.to  dccurn,  is  not-posilively 
determined :  von  Noordeii  and  other?,  however,  tbink  this  prohHlili-.  L'ric  arid 
is  uminlly  extrcterl  tn  apiiroximately  mirmal  amounts.  The  amount  of  phos- 
phoric acid  and  sulphuric  acid  u*'ii.-il]y  corresponds  to  the  amount  of  urea, 
or.  in  otiier  wronl-s  to  the  decTini]>osition  of  alhuiiiiiio|(U.  The  amonnt  of 
e<Mliuin  ehlorid  excretwl  di?i>end»i,  as  in  healtli,  merely  ii]«m  the  amount 
ingotded. 

Hallen'orden  has  diwovered  an  important  fact  in  regard  to  the  excretion 
of  ammonia.  In  many  cases  of  dialjctcs,  although  not  in  all.  it  is  much  in- 
en-ased  :  -15  to  !>*)  gr.  (gin.  -T  lo  (i),  or  even  more,  may  he  excreted  in  twenty- 
four  InmrH.  Despite  this,  tlialjcltc  urine  luis  an  acid  i-eaction ;  and,  as  Sladel- 
ntaun  luia  shown,  the  Imsii;  elements  are  considernhly  out  of  proportion  to  the 
arida  known  to  its.  Tl  is,  tlierefitre,  evident  that  diiilu-lic  urine,  since  it  con- 
stains  a  lar^  amount  of  ummoaium  and  yet  has  an  H«'i<l  rcaellcm.  rnust  have 
among  it*  constituents  some  nnusiial  acid.  The  investigations  of  Minkowsky 
and  KiJiz  have  shown  tliat  tlie  acid  is  mainly  uxyhutyric  acid,  or,  niore  accu- 
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rately,  left  nit«l«irv  beta -oxybu lyric,  although  wimetimcs  still  other  acids  are 
found  in  tlie  urine,  pnrliiMilarly  volnlik'  fiilLv  iti-iilr)  iiiiil  Inclic  itclil  (Runipf). 
The  ox.vlmtyrie  acid  is  uflyu  cwreted  in  large  amounts,  up  to  2  or  3  ounces 
{gm.  50  to  lUO)  daily.  Togt-thcr  with  thijs,  two  other  euhstancce  usually  ap- 
pear in  the  urine,  which  are  derivatives  of  the  Hrsl — aretfinc  and  diacetic  acid. 
The  relative  amounts  of  tlie*e  three  ftuliBtanc-es  may,  to  Ijo  tiiire,  greatly  vary. 
Soiiieliuiefi  acet(jiii3  alone  Ik  found  in  the  urine;  in  otlier  va»i»,  unly  atvtnnc 
and  diacetic  acid  are  found;  while  in  a  third  l^-pc  of  cases  all  three  "acetone 
bodie!< "  appear  in  the  urine.  Fur  a  lung  tiitic  we  were  in  the  dark  in  regard 
to  the  dcvelopnieiir  nf  tlic  acetore  liodies.  We  now  know  that  they  arc  not 
derived  from  the  eurbohyd rates,  nor,  aa  was  formerly  supposed,  from  the 
proteid  hmlies,  hiil  from  llie  fats  (fatly  acids).  Strange  to  say,  the  ar«tone 
bodies  appear  in  the  urine  only  when  Iho  t-arhnhydrate  eatabolism  is  limited. 
\Vlicrt'  IhcR-  is  n  .siniiiUjiiu-ouH  coinhuBtion  of  carbohyrl rales  even  an  cxcfwsive 
fat  diet  dfiet*  not  pr'idut-c  any  excrelinn  of  acetone  bodies  {"  ketonuria "). 
Ihirtng  starvation,  or  in  severe  diseases,  whei-e  the  body  uses  up  its  o«ii  fat 
without  the  sinuillaneoiig  administration  of  earbobydnUojit.  aeetone  &oon  ap- 
pcHfs  in  tile  urine.  The  same  thing  (weurs  in  severe  diabetes,  where  only 
iiitiijfliifctil  cnrli(tbydrate  ctttabi>li.'*ni  iweurs,  and  ui()re  fat  inuet  therefore  1« 
burne<l  up.  Oxybiityric  acid  (CII.CHOIU'IKCOOII)  is  the  first  member 
of  the  series  of  acetone  bodies;  diacetic  acid  (('Hat-'OCHjCOOTI)  and  ace- 
tone (CIIsC'OC'IIb)  are  derived  from  it.  The  clieniical  demonstration  of 
oxybutyric  acid  is  jHisfiililc  only  in  a  hiUnrahiry.  The  other  two  bodies,  how- 
ever, can  be  easily  demonstrated,  (jualitatively. 

Dinti'lie  acid  is  the  cause  of  the  reaction  which  was  first  demonstrated  by 
Oerhardt,  which  consists  in  the  appearance  of  a  Jiiirgiindy-rwi  eolor  on  the 
addition  of  chlorid  of  iron.  Acetone  is  shown  by  l^'gal's  teat:  a  few  drops 
of  fresli  dilution  of  nilrn-prasside  of  sodium  are  nii.xed  with  the  urine,  and 
then  Bodic  hydrate  is  added.  The  urine  a»«uiries  a  n:?ddisli  color,  which  be- 
ctimes  purple-red  or  violet-red  on  the  addition  of  acetic  acid.  If  there  is  no 
acetone  in  the  urine,  this  purple  color  does  not  appear  on  tlic  addition  of 
tcetic  acid.  The  urine  then  Iieconten  yellow.  Tin:  important  relations  of 
oxybutyric  acid  and  the  other  acetone  bodies  to  diabetic  eoms  vrill  be  coo- 
aidcrcd  lalt>r. 

The  not  infrequent  occurrence  of  albumen  in  diabetic  urine  will  be  men- 
tioned when  considering  the  renal  coniidicalinns. 

3.  Mktauulism  in  I>iaui;te.s.  Soceces  of  tuk  Sug.vr  and  Vaiuations 
IN  ITS  Amount  OccAsroNKi)  by  K.xtern.m.  Is'KL-rKNCKS. — hiasinucli  as  the 
prewnce  «f  sugar  in  the  urine  is  tlie  ninst  pnjniinetit  Byiri](tum  in  dialiotea, 
the  (juestion  of  its  origin  is  alt-impurtant.  One  fact  is  indubitable^ namely, 
that  tfie  secretion  of  sugar  depends  in  large  part  upon  the  amount  of  potential 
sugar  ingested — ttiat  is,  upon  the  proportion  of  starches  in  the  food.  The 
imount  of  sugar  excreted  with  the  urine  increases  and  diminishes  with  the 
amount  of  starchy  food  eaten.  If  a  dialtetic  patient  abstains  totally  for  any 
length  of  time  from  such  articles  of  food  a»  contain  htarcli,  sugar  will,  in 
ninny  instances,  entirely  disappear  from  the  urine.  In  oilier  words,  the 
system  of  a  diabetic  patient  is  almost,  if  not  <[uitc,  incajmble  ()f  oxidizing 
sugar  into  carbonic-dioxid  gas  and  water.  In  con»w|ueneo  there«)f,  llie  blood  of 
a  diabetic  contains  an  abnormally  targe  amount  of  sugar  {0.2  to  0.5  per 
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Althoagh  in  a  dinWtir  |intipnt  llip  nluorpticm  of  oxygen  from  the  at- 
mosphere goes  on  a»  usual,  vet  then-  always*  remains  a  dpficit  in  the  e.icre- 
tiou  of  ulrbunk'-diuAid  ^ti^  uiid  wukT.  I'lirrut'iJoiKtinfj^  lu  tlmt  portion  of  the 
ingesled  carbohydrates  wliicli  is  not  oxidized. 

'I'lKt  oxidutioD  (if  itiig»r  is  ni>t  ali.'ioliiiidy  iiif  In  diat>oto3.  Kiilz  has  provod 
by  numerous  experiinonU  that  ntit  all  llie  starch  is  excreted  in  the  form  of 
gugar.  In  severe  eases  of  diiil>etL>s  tlie  largest  part  of  the  ingested  sugar  is 
ext-releil  as  sucli,  uni>.\idii!ed,  uith  [\w  tirine,  Imt  i[i  iniiil  cat^eH  only  a  ^luall 
portion  is  thus  ext-reted.  It  \»,  llicreture,  tiwcsstary  to  (iHerniinc  llie  degree 
of  tolerance  for  carboliydrateg  in  every  individual  »a80  of  diabetes ;  even  in 
tlie  MRie  patient  this  tolemncc  is  not  the  game  at  all  times.  Another  very 
interesting  fact  was  demonstrated  by  Kiilz.  Tlie  diaU-tic  patient  has  Inst 
only  tlw  piiwifr  of  o\i[lizttig  llial  kind  nf  .sugar  wliifh  lurnw  the  jihine  of  pnluri- 
zation  toward  tlie  right.  The  sugar  wiiich  turns  ii  toward  the  left  (levijloi^e), 
inuliii,  and  also  i-ertain  other  related  ^tiiulitttflnres,  eiich  af-  mannite  and  innsite^ 
are  broken  up  even  in  diabetit-  patienia  in  very  large  part,  if  not  completely, 
BO  that  the  amount  of  »;ugar  excreted  in  tlio  urine  is  Imt  little,  if  any,  increased 
l»y  the  ingestion  of  lliese  sidislanees.  The  different  eases  vary  in  their  rela- 
tion toward  milk  sugars. 

Vet  llie  CTirUoliydmtca  arc  not  the  only  sourf-e  of  the  sugar  cwreted  by 
dibbcttc  patients.  In  many  raites.  although  not  In  all.  KUgar  perttitits  in  the 
urine  even  when  the  [wijieni  ni-eivet*  a,  dietary  alisnltitely  fwe  rnmi  rarbo- 
hydratei*.  In  sucli  instancies  tlien-  eun  be  iiii  duubt  that  the  glymgen.  or  the 
tfugar  whieh  is  formed  out  of  it,  is  referahlu  to  (lie  alliuineii  tif  the  fond.  In 
general,  we  may  say  that  it  is  atways  a  sign  of  a  severe  variety  nf  ilialM'tt's  to 
ha\e  a  jmrt  of  the  sugar  wliitli  is  formed  out  of  allainien,  when  cariiolivd rates 
an-  absohitely  excluded  from  Ihe  dipt.  exfrPle<i  unoxidi/ed  ;  while  it  is  a  proof 
that  the  ease  is  a  luililiT  one  tri  have  the  sugar  vanish  rrmn  tlie  nrine  when  the 
patient  is  put  U|Km  a  diet  whieli  cintains  little,  if  any,  carhohyrlrates. 

Finally,  regarding  the  question  nf  the  fortnation  of  sugar  from  fat,  the 
opinions  of  the  various  investigators  are  still  ilividod.  It  is  eertHiii  that 
even  with  the  most  lilH*nil  fat  diet  an  increase  in  the  excretion  of  sugar  never 
M-eurH  in  dialtetes.  In  seviTc  cases  of  diahi'tes,  however,  which  have  been 
put  oD  an  absolutely  earlKihyd rate-free  diet,  sugar  is  occatdnnally  excreted  in 
mifli  almndHnt-e  that  the  pntleids  would  tint  sulTti-c  as  (he  solt*  soun-c  thereof, 
Kuihing  remains,  then,  hut  to  assume  a  formation  of  the  sugar  from  fat 
(Seegx*n  v.  Noorden.  I'tliiger).  Muscular  exertion  is  '»nc  of  the  otficr  es- 
mal  influences  which,  aside  froni  the  nature  of  the  nourishmeni.  nmUify 
the  excretion  of  sugar  in  dialK<tes.  Muscular  activity  consumes  mainly  nan- 
nilrogi-nous  sulwlam-es  (i.e.,  the  carlMilivdrates),  aiid  iii-itinHngly  we  dntl  in 
dinU'les  thai  an  inci-ease  of  nmscuhir  evcrlion,  ivtlicr  lliiugs  Udng  et;ual, 
diutioishet)  the  amount  of  sugar  ext-nfted.  There  are.  however,  interesting 
cxeepti«>ns  to  this  rule  (Kiilic.  v.  Noorden) — i.e.,  cases  where  incn-awd  luus* 
Ur  irxcrtion,  with  the  diet  reniainiiig  the  same,  does  not  rediit-e  tlie  amount 
of  sugar  cTcrettHl,  and  wfir^re  it  wfnihl  tliiTefon-  appejir  tliat  the  muselea  are 
00  longer  ahle  lo  work  at  the  exiieuse  of  the  cMrl>ohydriite«. 

Kuiotional  excitement  seems  frdpu-nlly  to  im-reasi?  the  amount  of  sugar 
exereled.  Increased  extenial  temjMTature  (wann  citninle),  on  the  other 
hand,  ia  supplied  to  reduce  Ihe  sugar  excretion. 
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JnU-rcurrcnt  acute  ft'brib  dtt^eusc-s  may  cauine  u  pn'ni  iliniiniilioii  m  llio 
amount  of  sugar,  but  Buiuotiiiies  tlicre  is  no  <«irtcntifll  cliango.  Probably  the 
alleri'd  fliotnf  the  pati^^Tit  plays  an  ini])artnnt  ]mrt  in  ttiia  i-onnct-tidn.  altlioujf'i 
Ibf!  inriiiifii-jitionn  of  itietulMilisni  ^«■(:a!^i^>no<l  by  tbe  lu^;ii  tn-iii]>€raiiirp  or  by  tbe 
diwBW'  itnL'if  also  exort  some  Inlluenif.  Just  bcfor-e  donili  tbe  urine  may 
bcTOiiii;  entirely  free  of  sugar. 

3.  CoN'STiTuriuNAi.  SvHiTOMS  IS  DiAurTRs  Mfi.lxtus. — In  many  of  the 
milder  casea  there  in  for  a  lon^  tiiriy  liltle  ajiparent  disturbance  of  the  geuenil 
liealtb.  The  patient  is  well  nourishMl.  and  siilfers  little  dist-omfort,  ext-ept 
that  he  is  raUu-r  i-asily  fatigLiwl,  and  soniewbnt  iin-imvi-nicnaHl  hy  tliR  |M»Iyurift 
and  Hid  polydipsia. 

Tlu'iv  aru  Koinc  diabcttcj  who,  for  a  lonp  linif.  t'Vi'n  with  a  dwidi-d  excn'- 
tion  of  Bugar,  feci  Kiibjci-iivoly  atinont  cntin-ly  well.  In  Ibw  majority  of  the 
severtT  cases  the  tiyateni  ii<  dccjily  affiH-lctl  hy  the  drain  u]Mm  it.  The  palirut 
becoiuPH  emac'iatod,  weak,  and  easily  exhani<Ied,  and  at  k-n0h  there  nmy  be 
profound  uiarasiiius.  Mentally  the  i>atient  is  apt  to  lie  doprexscd  and  irri- 
talilc.  Till-  inl^-llct'tual  pnwcrs  are  uut  impaired,  but  Ihere  is  inditi|)ottitinn  to 
menial  elTort.  The  teMi|«'ruturp  is  normal  or  subnormal.  Fever  invariably 
indieateit  wmic  complicalirnx. 

4.  SvAii'ToMS  KKFKKAin.F!:  TO  THE  DiGF.sTiVE  OiinAKs. — We  have  already 
mentioned  the  excessive  thiixt  p.x|n*rii'ni'C'd  in  diaU'tfK.  Tliia  rnay  be  a  smin-e 
of  ^real  diKtHuuf<»rt,  nbliging-  the  palient  to  drink  at  filmrt  inlervats.  even 
tlirou};b  lliu  nimbi.  Tbrr  iiiterdejieiidi'Mi'e  iif  ptdyiiriu  and  [Mtlvilipsia  it*  not 
yet  fully  undergtf>od.  The  most  natural  view  geemd  to  be  that  (lie  increased 
excretion  of  water  hy  the  kidneys  i»  the  primary  factor,  and  the  inL'reai«Ml 
thirst  nrf-nndary  thereto.  One  crtiiw*  of  (be  p'llyuria  is  llie  exi-refion  of  f^iigar. 
in  nith-r  tM  disHolve  MJiirli  a  lar^fe  aiiitiunL  uf  walrr  is  necesnary,  but  fcrlain 
factors  would  alw  seem  lu  be  iuiplicato'l.  'I'liut  they  exert  some  influence  is 
rendered  prolwble  by  the  fact  that  the  amount  of  urine  iloes  not  alwa.\*8  cor- 
renpond  to  tbe  amount  of  «u{:iir  excrelifl.  A  very  larpe  anmunt  of  urine  ui*y 
be  exerfte<l  c-oniaiiiinfj  little  »r  no  sujrar;  and,  on  the  Ltther  luirid,  there  are' 
genuine  eases  of  dlalM'tets  nuMlilu*?  whei-e  the  amount  eif  urine  is  utirnifll.  and 
the  ^Mtieut  fwls  no  unusual  thirst  {itiabetes  tirriin'fns).  It  has  also  been  sug- 
gested tliat  the  sugar  nmy  irritate  the  nervea  of  the  moutli  and  throat,  and 
thus  t-ause  thirst.  /Vci-onlinp:  to  this  idea,  the  pfilyuria  would  Im»  partly  tlie 
re^iult  of  tbe  excsKsivp  ingetftion  of  li<)iiid!<.  The  abnormally  great  appetite 
in  diabetes  Beeius  to  lie  due  to  defeiHive  assimilafinu  uf  the  fond.  Many  pa- 
tienl^i  are  never  able  fo  eat  enough.  Tliey  have  a  lunging,  in  iiuiny  eases,  for 
cftrlH)hydnite.s.  OiTa.*iona!ly  the  Iniuger  Iie(f»nie«  ravenous,  aiu!  is  a.s$(H>iiited 
with  lieadai-lie  and  a  general  sense  of  weakness,  all  tliese  symptoms  IteJng 
alleviated  when  food  is  taken,  'i'his  nile  has  rare  exceptions  in  which  tlie 
ap|jetite  Js  not  nnusunlly  great,  even  though  tlie  ease  Ite  severe. 

The  tongue  is  fiv<iueiJtly  dry;  it  is  lin»ad  nnd  l]iii-k.  witli  an  irregular  aiul 
fissured  surfaee,  sometimes  eoHted  and  ponnitiiues  nil.  The  gums  may  Iw 
spongy,  and  uuiy  exhibit  a  tenileney  to  bleed.  A  very  eliaraeteristic  eondition 
is  neiTosis  along  the  frin;  Ikorders  of  the  gums.  prnUihly  due  In  iin  eufeeble- 
ment  i)f  Hie  resisting  power  of  the  tissue*.  This  is  imrticularly  apt  to  lead 
to  a  gradual  loosening  of  the  in<'isors.  so  that  at  Inst  they  <lrop  out.  Many 
a  case  of  diabetes  has  first  been  reeognize^l  by  this  condition  of  the  tet>tli. 
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The  teeth  frequently  decay  rapidly.  The  saliva  ia  invariably  found  to  give 
an  aci<l  reai-tion.  Thw  i>;  truo  of  the  isalutfH)  secretion  of  the  ptinitid  ;;1aii(l 
also,  and  is  wiid  to  lje  due  to  tin-  prfs^nct'  of  lactic  ac;id.  It  is  only  iti  exivp- 
tional  iuatanees  tliat  sugar  t-fin  he  demonsl ruled  in  the  saliva.  In  severe  cases 
thrush  Bnmetimes  forms  upon  the  wift  ptiJatt'. 

Spt^'iat  gastric  flvniptonis  arc  usually  ahuoiit.  There  may  be  a  dilatation  of 
the  sioniat'li.  due  to  ihu  great  quantity  uf  f<HHl  in^fcslwl,  hut  this  has  no  prac- 
tiial  importance.  If  liisea&e  of  tlie  stf>mach  does  dcivelop  (e.g.,  chrniiii-  gaa- 
tritia)  the  cumpHcatinn  is  an  uttfavonihle  one.  There  is  uaiially  ronKtipaticn, 
hnt  sometimes  theit'  is  a  severe,  tlmugh  tt'iiiporar}',  diarrhea.  An  increased 
flit  content  of  ttie  stools  ptiintjs  li>  diseiwc  of  the  pancrcns  iri>if  I'/i/m).  The 
livor  and  spleen  are  widom  rmch  affected ;  tlie  liver  rarely  is  somewhat  en- 
larged. Jaundice  is  freipiently  ntwcrveci,  hut  it  i«  always  refcrahle  to  some 
romp] icat ion.    As  a  rule,  the  sci-n-tioii  of  the  hile  gm^s  on  as  In  health. 

'i..Sv.MrTnMS    KHI'KKABt.K  TO   THK    HKST'IHAIOHy    OltHAVS. — In    liuiuy   CartPS 

the  organs  of  rcspirali'in  arc  unimpaired  fur  a  long  while.     It  may  be  mcn- 

tinni'd  that  oflcn  patit-iit^  have  a  tlecidedly  fruity  od^r  to  the  breath  (at-etone 

odor,  due  to  the  cxcretifin  of  ai-ettme  by  the  lungi').     In  tlie  later  stages  of 

the  disease  iiulnidriary  tinnplications  are  very  fre<pient.     Kirst  in  importance 

■  is  tulHTi-ulosis  of  th(?  lungs.     'I'liis  is  parlicitlarly  apt  d)  mcin-  in  the  severe 

forms  of  dinln'tes  in  youth,  ami  it  may  pursue  a  rapid  iind  fnlfd  course.     The 

liagnosis  can  !«•  settled  by  the  discovery  of  hiK'rcIc  bacilli  in  the  sputum. 

Ivxt  in  point  of  fre(|uency  is  pulmonary  gangrene.     Sometimes  there  is  a 

lifTuse  gangrenous  process,  and  sonictimes  there  are  isolated  foci  of  necrosia, 

I'lnVti   JHi-nmi'  liquiil,  atiil   1lH^c  nn  in-id    rrartinn.  but   Ihcy  ofU'ii   htivc  com- 

mratively   little  tuinr.     The  expectoration    in   these  cases   niny   be   odorless. 

'rotiiMiuK  pneumonia  may  also  o<*cur.     It  often  tcrniinatcH  unfavomldy,  and 

nuiy,  aa  we  have  ourselves  observed,  result  in  gangi-eno. 

C.  Syhitohs  kkkkrahp.k  to  TiiK  t'liM  ri.AToiiv  Systkm. — In  many  in- 

ici's   the  i-imilHtiiry  npimriiliis  presents  ni>  sjHtial    liwimiK.      I'lie    pulse  is 

E<>ither  of  a  normul  rule  or  a  triHc  slow.     It  is  usually  soft,  although  excep- 

tittiully  it  may  exhibit  ineren.>iiMl  icusion.    There  is  often  distinct  eviilenee  uf 

icunliw  weakness,  the  pul«e  is  small,  inlermitlent,  sonietinu-s  very  alow    (5(1 

?or  even   in  U-ats  i>er  minute),  and  ponietinics  iKi-rleralfd   (I'"*  to  1''"  beats 

per  minute),    Tliere  are  shortncits  of  hrcnth.  faintncss.  nausea,  and  the  like. 

S^tinetinics  sudden  and  pnifotind  (tardiiic  disturbance  occurs,  and   this  may 

ot'CAHion  apeedy  death  (i-i/if  infra,  coma).    In  all  those  eases,  however,  this  ia 

lt)-naltv  not  a  result  of  the  diiilnfli-s,  but  a  coexistent  jihrnnniennn.     The  ciirdlac 

fliHiiirlMuiee  ((("curs  pariii-ulnrly   in  elderly  olicst'  dijdietics,  and    depends  iijion 

a  xiniullaneous  e<tronary  and  aoitic  »clen>siB.  ujion  alcoholic  heart  disease,  etc. 

7.  (!EN[TO-riiiNAnv  SYHrroMfl. — IVspite  the  great  demands  made  upon 

tlienii  the  kidneys  often  maiiitniii  a  nnriiinl  condition.     .As  we  shall  see  when 

,wp  eottie  lo  the  |wtho]itgicnl  anntomy  of  diahefes.  the  kidneys  aif  often  very 

irgc.     Soiiieltnies  a  etinuiie  nephritis  is  i1c\elnjM'd  as  u  i-om]ilieaTioii,  usuiilly 

in  tlie  later  stages  nf  the  disease.     The  urine  contains  nlhumen.  and  there  arc 

iiilenia  and  other  symptonis  nf  renal  disorder.     The  i-ause  of  alhuiuinuria  in 

dtJiU'lr-s  doea  not  seem  lo  l»e  the  sanu*  in  ever}*  case;  aometimca  it  is  due  to 

rhangcs  in  the  kidneys  rej-uUing  fmni  the  persistent  excrelion  nf  almorinal 

nrinury  corwtituenL'*,  whieli  have  an  injnrious  etfecl  upon  the  renal  epithelium. 

00 


104 


CONSTITflTIONAL  DISEASES 


In  tliii!  connection  vre  intiftt  think  |)nrtly  of  the  sugar,  and  aloo  perhaps  of 
tin-  ()\\u:t  sulislaiu'i'fi,  RUt-h  na  acrtrtnc,  iliacotio  acid,  and  oxvhutvric  acid.  etc. 
In  the  [iiajorily  of  rast'^i.  dialwlfs  mul  lu-pliritiM  swni  U*  W  siniiiUaiieiuis  and 
cooniinate  results  rif  the  sariic  tiiiistr,  such  as  iirtcriosc-lcrfwis,  uhtiholisni,  ^'juI, 
etc.  Tliin  fi>lh>wB  already  from  the  fact  that  kidney  complications  are  much 
more  frequent  in  the  diabetes  of  elderly  and  obese  indivitJuals  than  in  ttic 
wvore  foriiis  iliiit  oi'ciir  in  youth.  Finally,  it  iiuisl  not  lie  forgotten  (hat 
other  eoniplicalinns  nf  diiibeles — e.g..  piilmojiary  hilnTfiihifiis — may  pniiimlo 
Ihe  devel(>|niK'nl  i>t  noplirilis.  It  is  an  intcrtwting  fact  that  in  diabcteti.  glyco- 
itnria  and  altniininurin  may.  to  a  cerlnin  extent,  altcrnnte  with  each  other.  If 
the  amount  of  iilUunicn  in  the  urine  hoconieH  c-onsiderahle.  the  amonnt  of 
siijiar  ill  llip  uriiH'  iiKiifilly  niulfrs^rii-s  itiHrkcil  diminution,  or  dinapfK-ars  en- 
tirely. Seven'  suppurative  pyeltinephrilif  also  ocejwiotmlly  occurs  in  dial«'t»it. 
Cyxtitis  may  likewise  develop,  and  may  he  associated  with  fermentation  of 
the  urine  in  the  bladder  and  pneumaturia. 

Sarcliarinf'  urine  is  apt,  as  it  decomposes,  to  eauFe  irritation  of  the  skin. 
Tills  is  tlie  explanation  of  the?  troiiblesciine  pruritus  pudcncli,  which  is  entpe- 
cially  marked  in  wnnien.  It  nmy,  indeed,- be  this  symptom  which  first  direcla 
atleiilion  to  tiie  dtseaHe.  Siimi-tinuw  the  exiermil  genitals  are  attacked  by 
et^zcnia  or  fiininculoaiu.  Men  often  aufFer  from  bnlanitJs,  with  inflammalory 
pliimositt.  or  paraphiiiKisi^.  A  Trequent  and  imjiortant  myrnptom  in  men  is 
impotence.  This  soniedmos  orcnrw  very  early  in  the  di.waiie,  hut  i1  may  after- 
wards tindery  improvement.  The  origin  of  it  is  probably  referable  to  deji^n- 
enttive  i-hanji^fi  in  the  nervniifi  BV^ttem  (ritle  infra).  Some  authoTitie«  stale 
that  diabetes  is  ajtt  to  occasion  atrophy  of  the  testicles. 

8.  DtsiTRiiANrKS  OP  THE  OitfJAX.s  OF  Si'ii<'r\L  Sksse. — An  important  and 
not  iiifre'|uent  re.tult  of  diabetes  ijt  cataract.  This  may  occasion  almost  total 
blindness.  The  cause  of  cataract  in  diabetes  is  not  known.  It  wan  formerly 
supposed  that  Ihe  sugar  in  the  blood  alihiorbi'd  water  fnmi  the  crystaMine  lens, 
and  lints  oeensioned  its  opacity:  hut  this  has  not  t»een  eonfirmcd.  r>ial«etic 
patients  are  sulijci-t  t*)  disturbancee  of  acctuiiniodatioii.  Paralyses  of  the 
]ur>:er  eye  muscles  have  also  Ik-cu  observed.  lictinitis  and  atrophy  of  the 
optic  nerve  may  occur,  but  they  are  very  rare.  Purulent  choroiditis,  if  it 
develops,  is  probahly  merely  a  chance  complication. 

None  of  the  other  fi[>eeiftl  senses  is  poeiiliarly  affii'led  in  diabetes. 

9.  CuTANKors  Affpx'TIOns. — In  mo«t  rases  the  skin  is  reniiirkably  dry  and 
rough.  There  nuiy,  however,  be  abundant  [lerepiration.  Scvernl  authorities 
claim  to  have  found  sugar  in  the  perspiration,  but  this  statement  has  not 
been  confirmed  l)y  Inter  investigators.  Sometimes  there  is  a  troiiblesome 
pnirituB.  We  often  see  a  rapid  loss  of  hair  and  a  shedding  of  the  nails.  In 
many  eases  thi-re  is  great  tendency  to  fnrunciilosis.  niis  may  he  the  first 
symptom  to  8ugg:est  the  existence  of  diabetes.  In  the  later  stages  there  are 
wmiefiines  esteiisive  earbuncles.  and  multiple  phlegmonous  ab-^cesses  in  the 
Bulx'utaneous  cellular  tissue,  which  nmy  prove  fatal.  Probably  they  are  eom- 
pliealious,  like  the  frequent  (XTurrenco  of  pulmonary  tubenuhwis  in  diabetes. 
Occasionally  we  have  seen  a  j^iemphigus-Iike  eniption  on  the  skin.  This,  in 
one  ease,  developed  into  a  localized  gangrene.  Gangrenous  proetwses  have  Iwen 
repeatedly  observed,  in  particular  neepnsis  of  one  or  more  toes,  whirli  may 
take  the  form  of  |>erforating  ulcer  (mo/  perforani),  or  rarely  gangrene  of  an 


I 


DIABETES  MELL1TU8 


105 


itim  extremity.    Tltiit  ganirrpni^  tii;iinlly  in  duo  to  artcrinl  ftcleroeiB:  in  some 

iM"?  U»  I'Aiisi'  18  oltwurt'.     Tlir  j^aii^^n-iii'  of  tlio  t<it'«  may  Im-  flppiiivully  the 

irnt  Hyin(iU>iii  of  Ihc  disoaso,  oni)  il  miiy  Ik?  very  sNglit.     U  is  not  until  till 

(licraiH-utii:   ami   operative   procedurcH   prove    nimvHiliiig   that   itiiKpiciou   ia 

arrium.'<l,  IcBtliiiR  to  the  diiK-ovcry  of  diuhcli-s.    We  Jinve  often  seen  Cttscs  of  tliis 

etirl,  which  ufually  tuni  oat  badly,  in  obese  aiiJ  cldorly  indiviJuals. 

(KdPDiB  of  the  fiiilii  ulJini.'cnis  i-clUilar  tismie  iriiiy  (HH'iir  infippcnilcntly  of 
nc-phritia.    It  is  then  prtiliatily  c»cca«ifmeil  by  ihc  i-arJiHc  weakupsa. 

10.  Stuptoms  RErBHABLK  TO  THE  Nbuvocs  8y8tbm. — It  )ia8  alrearly  TkH'JI 
nu-nlionpd  that  there  is  frt'i]iit*ntly  in  tliiidotci'  a  ni'>*U'["a1e  disturhani-L'  nf  tlio 
■whole  nervous  nystcni,  as  indicateH  hy  hratlnrhe,  ))liy.si(at  niitt  mental  hclre- 
tude,  and  tlepresflion  of  siMrits.  Theru  are,  hi-sliK-s,  a  nutiilier  of  m^rvoup  crtin- 
plicntiuns  wljicli  are  prnlwhly  n'fernhle  Iti  thi-  irriUlive  nr  lU'i^encrfltive  nJTofts 
upon  certain  nerve  areas  of  llie  abnormal  proiluets  of  metnlMiJinni  formed  in 
dialM-tc'S.  Tliifl  it)  thi'  I'xplHnnlinn  of  the  eimijiaralively  fn'(|iu'nt  apin-artiiiro 
of  ueunil>ria.  HKwt  often  in  the  form  of  sMiatitu.  This  in  probahly  due  to 
nearititji  of  the  nerve.  Bilateral  sciatti-a  may  lie  one  of  tlic  first  symploniH  of 
the  disease,  and  a  very  olwtinate  one.  We  alwi  me-i't  writli  on^ipital  neuratgia, 
faeial  ncuralfjia.  and  i>ain  rt'SemhlinR  lieniierauia.  Sornetinies,  almo,  we  obiwrve 
liKuli/ei]  an»>KtIi(>sia  of  tlie  skin  and  |K'riplu'rnl  jialtiies.  Tiiese  are  prolutbly 
due  to  degenerative  cliangca  in  the  j»eriplieral  iicrvef.  Wc  have  ourselves 
seen,  in  one  case,  jMral.'t'sis  of  the  peroneal  nerve,  due  to  peripheral  nauritis. 
Another  syinptom  which  should  be  jyroiiped  with  those  junt  ronsiderwl,  is 
one  wliioh  was  firat  pointeil  cmt  by  Boueliardat — vi?.,,  the  eoniparaLively  frc- 
qoent  aliolilinn  of  Ibe  patellar  reflex  in  dinhetei*.  It  should  lie  said,  however, 
tlial  we  have  repeatedly  teen  cajiee,  of  the  most  severe  forui,  in,  wliieli  the 
kncG  jerk  remained  perfectly  nomial.  If  tlie  reader  will  imaffine  a  case  in 
which  absence  of  the  knee  jerk  is  associated  with  neuritie  pains  in  the  It^,  he 
will  unflerstnnd  the  reason  fui'  tlit?  Iitmi  '"  tliahi'tli-  ]iM'i]do-tabi-«.''  The  patho- 
logical basis  of  the  ayTnptom**  just  enumerated  hafi  heen  repeatedly  shown  to 
be  neuritie  (Iegeiierflli<io.  In  some  few  cn-ses  there  may  even  iw  slight  changea 
in  the  posterior  columna  of  the  spinal  cord. 

The  most  important  nervoiiR  symptom  of  all  is  a  peculiar  disturbance  whidi 
occur*  in  a  eons  id  era  ble  pr«ii>ortLnn  of  all  cflfscs  with  tuore  or  Ittw  Buddennejwt, 
and  usually  liTininatos  in  a  surprisingly  speedy  death.  This  strange  phe- 
nomenon was  first  thoroughly  invesligiiled  by  KuHtenianl,  aEthuu^'h  known  long 
before.  It  is  termed  diabetic  coma.  t.  Noordcn  observed  16'J  deatha  in 
euma  in  202  fatal  cases,  an  amount  eijiial  to  fifty-eight  [wr  eent. 

I>ialietic  eoma  sometimes  ilevelops  without  any  evident  cause.  la  other 
inKtance^  il  i»  apparently  brought  on  by  violent  niUKt^ular  exertion,  mental 
excitement,  or  some  trifling  illness,  such  ns  gastric  catarrh,  bninchitis.  or  sore 
throat  Frwiuently  certain  mild  prodroumta  herald  iU  onset.  There  may  be 
nau.'U?a.  headache,  pains  in  the  stomach  or  back,  a  sense  of  thoracic  oppression, 
and  general  umasincss.  Soon  the  picture  changes.  The  patient  becomes 
pi<euliarly  apathetic,  aomnoleiit,  and,  finally,  complete  }w8  of  eonftciouKness 
snpervenes  (ci»iiia).  Only  exceptionally  does  a  stage  of  niarkeil  excitement 
prweile  the  development  of  eomii.  fonvulsiims  occur  only  very  rarely  in  true 
diabetic  coma.  <">n  the  other  hand,  ii  peculiar  alteration  in  respiration  (dysp- 
Da;>c  coma)  is  very  common  and  characteristic.    The  breaUiing  becomes  re- 
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tuarlcably  ('eep  Hnti  nt>i»v.  Us  rate  may  rctrinin  ncnrly  normal,  or  it  nmy 
ftin.tidvralilv  incirat-wl,  »ty  as  to  justity  tlit  ti.'rm  '*  dialwlic  dvisjuiuM."  "I'lie 
palient.  U  ik>1  t-vflridtic.  The  pulse  it*  u.-iually  very  rapid  and  Biuall.  Tim 
teiiipttralure  };ra<lual]y  flinks,  ari'l  has  in  repoat^d  instam-os  raUca  to  80°  F. 
['.i(i°  ('.),  or  even  lower.  1'.  KiniiKO  Ims  foiiml  in  fiiir  clinie  an  nniisually 
Mrikiiig  diitiinutifin  in  ihc  intrjux-ular  tension  (ItijjiittGttia  !niihi).  This  symp- 
loni  K(>('tiis  lo  1m'  fihiiost  t'iMmtaiil.  An  ac'cepUilik-  i.>x[>!aiialion  of  it  <*ariiKiL  as 
yet  be  ^ivcu.  Oa  ophtlialnK>K(^>))ic  {.'xamination.  Kraut^G  once  found  a  r^niark- 
ahle  white  Itorder  on  the  ed^os  of  thn  retinal  ve^seU.  This  white  Imrtler  ia 
rtnuiwtod  with  the  iiuTi'aMtl  fat  eontcnt  of  the  hliiinl.  The  hlo(Hl,  on  veneiKo 
tioji,  •■'howeil  a  very  firdnouni-ed  lipieitiia.  Lipn'iiiia  Ims  been  repealiilly  oh^ 
BtTViKl  in  wvere  cases  of  (iialH.'tes.  and  especially  in  coma.  TUi'  cause  of  this 
rcniarktihle  pfienomenon  U  al.«o  not  entirely  explained.  Prininrily,  we  must 
think  of  an  alwencc,  or.  at  leai't.  on  inetTicierify  of  tho  lipolytic  ferment  (the 
so-cfllled  ]ij»o,<e)  in  tht*  Mood.  In  most  inctflnt-es,  aUo,  the  breath  lias  a  very 
notic-i-alili*  (idor,  n^si-rrtMing  frnit  or  elilaroforni.  Mhich  may  l>e  pem-ivixl  on 
entering  the  room.  Kven  the  urine  may  have  this  »ame  odor,  ami  it  almost 
invariably  Ipwunies  dark  red  on  the  addition  of  ferric  chlorid,  and  gives  a 
diwtitiet  acetone  reaction  {vltff  supra). 

True  diaU'tic  coma  must  he  ditTt-rentiati'd  fri^m  the  other  infrequent  conia- 
toec  conditions,  *tucli  a»  imeinia,  coma  in  hepatic  cirrhosis,  and  apoplexy. 
True  diabetic  coma  ends,  after  it  is  onoe  fully  developwl,  almost  without  ex- 
ception in  dcatli.  It  iistially  lasts  one  to  two  days.  Only  oecflsionaJiy  do  we 
see  cases  where  a  iK'^rinnin^  cnnin  disapix-ars. 

As  rcganls  the  cause  of  the  coma,  the  ahnve-uientioned  invecti^iations  of 
Stadelinann,  ^linkowski,  and  others  have  thrown  pomo  li^jht  upon  the  subject. 
With  Ihe  ;'n'ateat  proliahililv  we  can  rcganl  diabetii*  tronia  as  an  acid  intoxica- 
tion. Wu  have  alR'ady  leanii'd  nf  Ihe  (H-ciirrence  of  lar^c  ([ttantitit-s  of  oiv- 
luityric  acid  in  diaiu'les.  Ihiring  mnia  Magnus-l^'vy  fmind  an  excretion  in 
the  urine  of  a.5  to  5.3  ounces*  (j;m.  100  to  ISO)  in  twenty-four  hours,  and  has 
also  found  lar^e  (|uantitic'»  in  the  organs  after  death.  These  amounts  are 
amply  surtieieni  to  produce  an  acid  intoxication.  The  various  alkalies  of  the 
hliNiil  arc  nriilrali7A'd  hv  the  acid,  so  tliat  the  COj  can  no  inn^er  enter  into 
coitdtinntion,  and  tlu'refort-  cannot  he  dischnr^ed  from  the  body  tissues.  This 
('O,  coiigeKtion  in  the  tissuw,  parlicuhirly  in  thi'  bruin,  jiroiluccs  ihe  phe- 
nomenon of  coma.  In  animal.^  similar  conditions  have  also  been  pr«H)nced 
experimentally  with  other  acids.  There  is  a  corresiwnding  marked  decrease 
in  till."  t'(i,  i-onl.'ut  'if  iIh-  blood  in  rli,iliciic  iTiinti. 

Fatholo^cal  Anatomy  and  Histochemistry  of  Diabetes  H«llitos. — If  we 
exclnde  the  organic  <lisea«es,  such  a*  pulmonary  tuberculosis  and  ncphritWi 
which  are  merely  i-^nnplications.  tliu  pntholoyical  changes  in  diabetes  are 
trilling.  IV'ninrd'fi  discovery,  that  iin  injury  inllictctl  in  ii  certain  spot  on  the 
flor>r  of  thtt  fourth  ventricle  jiroduenN  j^'lvcosuria  in  animals,  has  directetl  the 
attention  of  investigators  to  the  cimdilion  of  the  ncrvoufi  system  in  this  dis- 
GAse.  fn  some  ii)H(anci's,  tumoni,  ttelero^tix.  or  ■^iInilB^  tniuhlea  have  been 
found  in  the  nn-dulla  and  cerebelluni :  bm  iti  ibisi'  i-aws  there  was  evidently  a 
Hympioiiialic  glyawuria  and  not  an  idiopathic  dialK-tcs  (I'lr'c  .ih/wth).  In 
idiopatliic  rases  the  central  nervous  system  presents  no  s1rikin;r  rimero^copic 
cliaugcfi.     By  uufanifi  of  the  inii:ro»coj>e.  Frerichs  hati  found  lesioua  of  the 
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modiilla  nliloiigata  in  fi^^ufnt  irislaiicos.  The  minute  Mood  vpssels  art"  wiili-lv 
<1ilal<.'<] ;  llitTc  are  small  ciiitillnry  hrinorrliii;;c3.  some  of  a  niort;  riTcnt  nnd 
others  of  a  more  rfmoto  dale,  nml  ortiRsionfllly  tlieir  are  niitrtMirtipic  foci  of 
myelitic.  The  nen'oim  oleniont^i  pm|x>r,  the  ntTve  fibers  ami  jran^rlion  eolU, 
betray  no  alteration;  and,  a«  llie  rluiiigi-s  eiiumi-niteil  are  nut  iiivftiiiidly  pren- 
t'llt,  tJiPir  pi;^nitH-aiiri'   it*  i1iil>inilH. 

TIk-  stoTiiHrli  ami  intottnfs  iin'smt  ni>  constant  altoralions  of  importance. 

The  liver  has  uaturally  heeii  Ihe  ohjt'c-L  of  repeati'il  and  careful  exainiua- 
tions  iNK^flniw  of  its  well-known  part  in  the  manufaeture  of  ^lywfifn.  Yet  this 
or^n  wldoni  pre^ont^  any  (^fteeinl  nlinorrnality.  It  is  nsiially  <if  the  natnral 
^■ixi\  and  it  may  roiitiiln  I'ltliiT  i-nrtsIilfiaMf  nr  very  Iill1i>  MihhI.  The  amount 
of  >»lyrotp!n  in  the  heimtic  eells  ran  lie  de^lo^^t^Ilell  with  iinlin  hy  a  miero- 
eheinieal  niiction.  U  iippear?!  lliaU  nlher  ttiiiifr*  heiug  iipinl,  lliere  is*  Ufss 
p)ycojp!n  pa-sent  than  nnriTial.  It  i.s  QHimlly  found  oidy  in  the  colts  8ltual*?d 
U()on  tlie  jteriphery  of  the  lohulei*.  nnd  in  small  (juantitieji.  In  an  extremely 
advjineed  raw?  of  diaiieteR  Khrlielt  ohlained.  hy  mean-i  of  a  hollow  iiefHlIe.  small 
atnount>  f>f  the  lit'|iiili<r  |iiiri-nehviiia  for  examination  durln;;  life,  and  fniirul 
that  glyi-ugi'H  was  aliiuist  i.-(>tii]>l<'tely  alisent.  In  otlicr  eaHei^  the  liver  hn^^  \nfii 
exairiint-tl  as  early  as  possible  after  death,  and,  with  rare  exceptions,  has  pre- 
fienlol  no  traee  of  ^dyet)|;en. 

The  t*pUs-n  h  usually  of  normal  size.  Oeeasionally  it  is  atrophieil.  or,  on 
the  otlier  hand,  slightly  enlargcth     N'o  other  ehanpes  in  it  have  htvn  ohsieni'ed. 

Not  a  f»'W  ctti^i^  have  prewiited  a  strikiuf^  atrophy  nf  (lii;  paiier«:>a«  (Roiiehar- 
dat).  a  fact  wliieh  has  actjuired  great  fiignifieuiieo  from  Minkoweky'B  diseovery, 
aln-ady  niealioned,  that  jilycnsuria  may  come  on  after  extirpation  of  the  pan- 
cr-L'a.*.  It  is  uncertain  whether  the  cteliac  filexu!*  may  also  (sometiini's  uliaro 
in  the  atrophy  of  the  pancreas.  We  Tnii>-t  also  state,  however,  that  atrophy 
of  the  panereas  U  not  at  all  a  constant  lesion  in  diahetej*,  so  that  it  in  not 
profMT  to  ri'jiard  the  dis<'a>;e  cjf  the  pauerenrt  jit^  the  special  i'UUh'  of  diaheli'S  in 
all  raaefi.  Irately  in  r('|K'iited  instiniees  the  piinereiis  has  heen  found  pcrfeetly 
normal,  even  wjion  the  iiiosi  eareful  niicroficopic  exumiiiatiou.  Jn  the  diahetea 
of  elderly  individuals  with  artericinelcTosiB,  it  is  posaihle  that  the  arterioscle- 
nwis  of  the  j>anereatic  artery  end  the  consequent  disturb&nees  of  that  organ 
play  a  role. 

The  kidneys  are  usually  enlarged,  from  funetinnnl  hypertrnpliy.  Ehrlieh 
di-ieov-ered  in  tJieru  a  glyeojjenie  di-^eneration  of  the  h)o[»-s  dJ'  Heule,  The 
epithi'lial  wlis  in  the  loojw  are  enlaryfed.  and  the  pnitoplasm  in  thesa  colls, 
altliou^rh  apparently  homojn-neous,  is  found,  liy  the  addition  of  a  solution  of 
iodin  in  nmeilajfe,  to  contain  glycogen  in  ilakes  an<]  ciuinps  of  varying  size. 
How  important  this  glyongeric  degcnenition  of  the  kidneys  nmy  Ih'  luis  not 
yet  bm'n  delcrmineil.  Perhaps  the  glytM^gen  represents  jiugnr  wliieli  bus  heen 
a)K<'>rtH'd  by  the  cells.  Thiit  chronic  nephritis  may  cninpiieate  diuWte.'*  has 
already  U^en  nifutioiicd.  We  Iiave  nln*ady  referred  to  the  inereaswl  yugar  eon- 
tent  of  the  hlood.  It  in  usually  fOTnewhere  helwivn  0,'i  nnd  *t.45  per  cent  of 
sugar,  while  in  health  the  hUKjd  rarely  contains  over  0.1  per  ctmt.  An  inler- 
ia*ttng  fact,  disi'oven*<l  hv  Williamson  and  liy  Rrenier,  that  the  blo(»d  nf  dia- 
betics does  not,  like  normal  blood,  ^tain  blue  with  alkaline  niethylene-blue 
solution,  but  only  a  pale  green,  .swm^  to  di-pcnd  upon  this  idiiiorrnal  sugar 
coiileDt  of  the  bluod,  or  pot^iljly  also  ujHin  ulLcr  chemical  chaugesi  (acidottig?). 
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The  lymph,  and  Btich  Fermis  (?fTu!iinn(t  a»  are  found,  cantain  Pii^r,  but  the 
Rfllivrt.  piTs|iira(ioii,  l>il<.',  ganlrip  juice,  and  other  seoretions  rarely  furnish  pvi- 

dfUrc  of  ils  cxisti-lici'. 

Varieties,  Course,  and  Prog^tosis  of  the  Disease. — Tlic  study  of  a  large 
number  of  cases  of  diailit-a's  will  slinw  great  viii-ialiims  in  tlie  etmrw  and  dura- 
tion of  the  <ii!'ea:?e.  As  already  i'tatod.  w<>  may  in  firaclite  distinjfuii-li  betwren 
mild  nnd  severr  forms  of  (liMbetti*.  Kdltowin;,'  Settjien's  sufigcwtion.  ihis  divi- 
sion is  Usually  based  upon  the  relatiun  U'tween  the  j<u^ar.  cxcrelod  and  the 
charaHtT  and  amniint  of  ihe  fund  enU-n.  Tlmse  eaw*  atv  n'gnnlwl  a»  tK>1onging 
t"  llie  mild  form  in  wbioh  the  siignr  di^appi'tir*  frmii  thp  urine  when  Iho 
pntipnt  lakiw  foot!  foiitaiiiiup  no  ciirlMdiydDitt^.  Stunc  patient^i  with  this 
milder  form  may  injiest  smdil  nm^untti  of  the  amylacca,  particularly  if  they 
take  a  projwr  amount  of  ph3-si(!al  exerciso  (vidti  Infra),  willioiit  bringing  on 
glyrrxiuria.  In  the  severe  form  of  diabetes,  on  the  other  liand,  the  eseretion 
of  sugar  in  the  urine  persist-s  even  on  a.  purely  meat  diet,  and  if  any  carbo- 
hydrates tin'  taken,  there  will  be  u  if>rn's ponding  and  largo  increase  in  the 
amount  of  sugar  in  the  uritie,  as  soon  as  1ml  f  an  hour  to  an  hour  thereafter. 

In  some  canes  Iht-  sugar  contt-nt  dii*ap|K'ars  only  when  carbohydrates  are 
withdrawn  from  the  diet  for  a  long  time.  Thi^c  linve  iMH'n  dej(ignnt<Hi  ns.easoa 
of  "  nicKJinin  f>everity  "  by  Naunyn.  There  are  altogether  between  the  mild  and 
severe  ease.*  all  kinds  nf  tian.silinniil  lypes.  Of  just  us  much  prnelical  iiii[Mir- 
lamr  as  the  excretion  of  sugar  are  the  clinical  signs  which  sometimes  indicate, 
at  (he  iirdt  glanee,  that  an  individual  BulTurs  from  tlie  mild  or  the  severe  fonn, 
as  (he  ca^e  may  be.  The  severe  cascii  ustually  attack  youthful  individuaU;  the 
pjitient  loses  flesh  rapidlv.  ho  i«  preuialiirelv  iigeil,  his  face  ht^romes  narrow, 
am]  is  apt  In  a^o^urIle  a  pci-nliflr  expressiiui  nf  quiet  nielani-lirdy ;  he  is  languid 
and  feeble,  and  tlie  urine  prr.*ents  all  the  indications  of  diabetes  in  an  extreme 
degree.  The  milder  cawt*,  on  the  oilier  liand,  are  mope  apt  to  tjccur  in  later 
life,  tlie  patient  ha.'«  only  ni'idcrulc  discomfort,  and  usually  retains  eon.'* ider aide 
slrcngth  and  energy:  he  is  but  tittle,  if  at  all,  euiaciate<l,  and  oven  the  clianges 
in  the  urine  are  »n  slight  that  they  are  not  nwngnizi'd  until  the  attention  is 
e?p(*ially  diroet<?d  to  them.  It  muBt  he  noteil,  however,  that  an  apparently 
mild  ease  tif  iliabi-les  may  beeonu^  severe.  Soiuetimi's,  also,  tlie  InOiavior  of  the 
CH^'  HH  tn  the  excretion  of  sugar  remains  like  that  of  the  nuibi  variety,  and  still, 
fatal  enmplicutiouH  occur  at  last,  ^Ui:h  ati  coma,  necrotic  processes,  and  pul- 
monary tuberculosis. 

In  general,  the  clinical  course  nf  dinhGlcx  presents  great  variations.  In  a 
few  in^lau^■es  the  diseuM'  otTujfies  only  a  few  wiH'ks.  and  it  may  almost  1«" 
terriiiHl  "  acnie  diabeU's,"  These  eases  with  alisolulely  unfavorable  prf>gnnsis 
an*  en[wxrially  observi'd  In  ehildn-n  and  yi>uliiful  individuals  stirnewbere  lie- 
tween  the  ages  of  twelve  and  eijjlitwn  years.  We  have  seen  quite  a  number  of 
such  cases  that  Iwgan  almost  suddenly,  withnut  demonstrable  cause,  and  usu- 
ally after  a  few  months,  or  even  weeks,  ended  fatallj* — generally  in  diaht^tic 
coma.  The  mnjority  of  ease*  of  wvere  diabetes  last  about  two  or  three  years. 
while  (be  [tiilder  forms  may  last  ten  lo  1W(?nty  years,  or  even  bmger.  The 
palient*H  cnndition  may  vary  from  time  to  time.  We  liave  repeatedly  seen  tlie 
sugar  disappear  tempnnirlly  fmin  the  urine,  and  the  patient  apjwircntly  eom- 
pleti'ly  recitver.  but  sooner  or  later,  the  diseace  breaks  out  again.  Tbesi'  case*, 
wliieli  are  eouimoner  in  old  pectple,  have  bt-i'n  callinl  "  intermittent  dialwtes." 
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The  relapi«  ij*  often  hmiij^ht  about  by  emotional  excitement  or  some  (jrave 
Lerixtr  in  diet.     A|iniD,  the  diM-aw  may  Ifceome  appartntly  Btatiooary  and  tlic 
patient  enjoy  eoniparalive  fninfurt  fnr  yi^rs, 

Ditferenl  casest  also  differ  in  the  relative  jjevcrity  o(  particular  jnymptonia. 
Thus,  the  clinical  pii-ture  prescntcJ  i»y  diabcte?  may  be  modified  by  tho>?en(?ral 
ixmstitution  of  the  patii-nt — for  inKlanc-e,  his  torpulent^-  or  i'inaciati«m;  by 
ttmb  (-(impliratioiiH  a:!*  riisoflscs  of  the  Umfp*,  kidney',  or  brain,  or  syphilis  «ml 
gi'Ul,  and  by  Jiiuny  oilier  conditinns.  In  practici'.  etipeelallv  in  ])nieticu  anionic 
tlwr  better  elasftes,  it  is  very  iin|K>rt«nl  to  have  a  knawbii)^'  of  Ibi-  milder  ftirnis 
of  diabetes,  in  which  sugar  is  present  in  the  urine  only  at  times,  and  not  in 
very  larpe  amount.  The  more  we  are  aeeutitomed  to  oxaininv  i-very  urine  for 
suf^ar,  tlie  nfteiirr  w  find  such  ca«¥,  as  to  ihi'  si^nillfHTici'  of  wbirh  our  knowl- 
edge in  still  vei-j-  (flight.  The  jilycosiiria  of  tin-  cnrjiiilent  is  worthy  i)f  spL'eial 
cnnaidiTatton.  It  le,  us  we  have  said,  particularly  apt  to  occur  in  olwse  Ijeer 
drinkers,  and  it  it*  not  uncommon  in  patient.^  who  have  formerly  sufTcrfyl  from 
true  fp>u(.  The  tcndeney  to  the  formation  of  fitnincli's  and  (;atiiraet  h  note- 
worthy. We  niiiHt  also  mention  the  eaaes  of  dialn-tes  in  nunrastlK'niL-s — that  is, 
cuitm  where  there  is  t^ngnr  in  the  urine,  and  u'bcii>  ihe  chiiff  (U)ioplaiut  ii^  of 
general  ner^-oup  symptoms,  pressmrc  in  the  head,  anxiety,  a  dull  fi-eling,  in- 
capacity for  iticiital  work,  neuriilt.Hc  paiui*,  etc,  Kina.!ly,  we  woidd  |K)iiic  out 
an  cfepfcial  clinical  form  of  dialietea.  in  which  jflyeoauria  occurs  in  pjitient.-? 
with  nevcre  ^leaeral  artcrioscleropiA:  usufllly  the  patients  are  men  in  middle  or 
advamiHl  life.  Xot  infrtfjuenlly  the  condition  wvms  referable  to  long-con- 
tinued mental  excitement  or  exertion.  The  amount  of  sugar  in  the  urine  if, 
not  larjrt',  and  llu"  sugar  usually  entirely  diMppears  witii  8pprn|iriate  diet; 
»ril|,  ihia  form  cannot  Ik;  untimilifiedly  regardeii  as  mild,  for  wc  nmst  bear 
in  mind,  alwj.  the  serious  renult*  of  arteriom-lornaiB.  There  are  particularly 
•pt  to  lie  cardiac  symptonts  referable  to  arteriiJSelernsie  of  the  coronary  nrte- 
rie*.  In  all  IIk^o  varieties  of  diabetes  tlierc  may  be  no  polyuria  or  thirst, 
mt  tlint  an  crrtu*  In  iliagmwis  Is  easy  unless  a  careful  examination  of  the 
urine  is  made. 

We  should  also  mention  the  interesting  fact^  "f  which  Frerichu  rcporta 
some  striking  examples,  that  diabetes  mellitus  in  a  few  exceptional  cases  may 
gradually  change  into  diabetea  insipidus  (siv  the  following  chapter).  The 
nnxTKe  change  is  also  said  to  occur.  We  ourselves  have  uever  setm  such  a 
transition. 

The  usual  termiuatiou  of  diabetes  is  death.  Wc  have  already  soeii  how 
pn^ai  a  difference  there  may  In?  in  the  length  of  imic  preci-ding  the  fatal  ter- 
mination, and  in  what  various  way«  it  may  br  brought  iiliout.  The  most  frc- 
tpient  imnicdinle  miuaos  fif  death  arc  iiianismiis,  dialn-lic  coma,  pulmonary 
cuiuumption,  nephritis,  furiiiiculoi^is.  or  tlio  di'velnpiiicut  cd'  cnrlnmclcs. 

The  question  of  the  curability  of  dialieles  U  dillicidt  to  answer.  \  numWr 
of  ofweriatinmi  seem  to  siwak  for  the  occurrence  of  a  wnijilete  cure,  but  this  is 
rare,  and  is  [mssiblc  nnty  in  the  milder  cises.  It  should  also  be  lif»rnc  in  mind 
that-,  an  we  have  said,  apparent  recovery  does  not  exclude  the  powibility  of  a 
fre*h  outbreak  of  ibe  di>^'iisr. 

Theoretical  Diicnssion  of  the  Nature  of  Diabetes.— The  eesential  fact  whicli 
di'mands  explanation  is  ibi-  excess  of  sugar  in  tiii'  bbwid.  The  blood  of  a 
liealthy  man  does  not  contain  over  0.10  per  cent  of-»ugar,  while  that  o^  ^ 
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diabetic  has  0.23  to  0.44  per  cent.  The  source  of  Ihis  su/jtir  is  probably  the 
eauio  as  of  thi'  (^iigar  noriiinlly  conliiiiKH)  in  tliu  MiKiil.  Tlio  largest  pint  of 
th«  sugar  prohablv  itnut'!*  frniii  ihf  t-ntUiOivilral'-H  in;^>ti^I  ns  fn<Ml.  Theso  arc 
elian>ri'<l  into  grajw  snaa?  partly  bv  (ho  m-Ttion  of  the  saliva,  but  mainly  hy  the 
iwncrc'atic  (liaii>taw.  The  graiw  9U|rnr  is  tiUsiirlKH]  as  fiich  liy  thi*  portal  Irilni- 
taritw,  and  uarried  to  the  liver.  Iloiv  a  lar^'e  part  is  utorwl  up  as  glycogen,  and 
a  small  part  !»  (]p[insit«'(5  in  the  fniisile!*  liki^wJK'  a«  glycogen.  Thi*  livor  if*  Ihe 
main  rewtTvoir  for  glycngi'ti.  It  gives  lliis  nlT  lo  (he  timwifis  in  lln-  form  of 
nugar  wlien  the  latter  ropiire  it  for  their  ■work.  Tho  sujiar  jimhalily  eiitors 
the  niuscle  cell  a»  glycogen,  and  is  used  up  as  sudi  during  the  uiii-'*rli'-  wurk. 
(.ilyeogen  is  not  derived  exclusively  from  the  carholiydratis,  hut  may  also  come 
fnuM  alhiiiiiiTii.  This  liaf  In-en  pn»ved  hy  nunienm.s  experimrnts,  and  clinical 
expL'iienres  willi  the  wvere  forms  of  dialjetes  eontirni  it.  The  formation  of 
sugar  rriiiii  pnileid  is  hIso  |im%'ed  hy  the  experiment  of  Mehring,  in  which  he 
fed  phlnridziii  tn  failing  animals  that  hud  no  more  glycogen  stnnfl  up  in  their 
IwKlies.  A  diuhetey  lievelnpt-d.  and  the  exei-eled  j^ugar  coiiM  only  have  been 
d4'riv(.i(|  fn)in  the  disiutefjratetl  lnvly  proteid.  The  formation  «f  jjlvt-figen  or 
sugar  frojii  fat  has  not  been  (wsitively  provoil,  hut  is,  however,  assumed  by 
many  inveslifistorx  [viiU  tinjirti). 

It  would  MH-rii,  tlii-refntr.  that  (lie  wiurees  of  sugar  arc  the  isami-  in  diahi-Uis 
aa  in  lu'iilth.  We  have  ri«'Xt  Lo  wi'li  for  Ihe  niiwoti  of  it.s  exeissivo  m-i-nmnlation 
in  the  hUnwl.  I'tider  normal  eireumslaiices  the  sugar  ]>n'seiit  in  thai  fhiiil 
rapidly  iindergocT*  decompojiitioa  into  other  8ul>!^tanci.Ms.  In  health  then'  if-  no 
great  oxee;*  of  jiugar  in  the  blood,  even  ujam  a  diet  exlrt'itiely  rich  in  starch, 
and  it  is  pnssible  tn  eal  large  amuunU  of  su^^ar  {vuie.  snjmi.  page  O^t )  without 
any  glye<isuria.  It  if*  eertain  tlmt  llie  dialH-lie  liaf.  eitluT  L-nlin-ly  nr  in  part, 
lost  the  |Kiwer  lo  oxidize  i-arhohyttrateei.  This  ia  ih'monstroted  with  eertaitily 
by  (be  detenninatiou  of  (be  so-ealled  respinitory  quotient — i.e.,  the  relation 
of  the  amount  of  CO^  exenrtM  to  that  of  oxygen  altsorlnhl.  The  adniiuistra- 
titui  of  earhobyilnilef  dot-s  not  raip^*  the  re,«'|iinitorv  tjuol  i<'nt  in  dialietes,  as  it 
always  i3ih*s  under  normal  nimliliontf.  As  the  siipir  Ib  not  furtlier  oxi<li)!eil, 
it  aceunmlali's  in  the  hlood  (jjlyea-mia),  and  is  excreted  af4  usclejis  by  the  kid- 
ney. The  question  now  arises:  Vpnn  what  does  this  inability  to  destroy  the 
BHgar  depend ?  It  has  ht^en  thouirht  that  there  i."  lacking  in  diaheti-s  a  particu- 
lar "gly«o|ylie  ferment,"  whicli  is  perlm|>s  furnislieil  to  the  hlood  hy  tiie  pan- 
creas, and  stiriiiilates  (he  ilL-eoiii^iosition  of  sugar.  But  all  attempts  to  demon- 
elrate  sueh  glyeolytie  ferineut  and  ilii  absence  in  cliabeln:  haTc  failed  up  Itt 
now.  It  tiiiint  alsti  he  considered  that  the  main  dostruelion  of  sugar  d'Hs*  not 
tnke  placL'  in  tlie  libiod,  tint  in  the  tissues,  particularly  in  (he  muM-les.  As  al- 
ready inenljoued.  Ilu-  sugar  is  deposited  in  Ihe  tissues  as  ulyoogen.  Now,  if) 
diabetes,  there  is  always  a  striking  defieiency  of  glycogen  in  thow-  tiwiies  (the 
liver  and  muscles)  which,  under  normal  conditions,  form  glycopi-n  and  store 
it  np.  We  iu!;rht  therefore  explain  (be  glyca'niia  of  dialietics  liy  assuming  that 
tlii'ir  organs  have  lost  (heir  ability  to  transpose  su^^nr  into  jilycopen.  and  to 
retain  a  part,  as  such,  in  their  cells,  and  (o  liestroy  the  remainder  as  net-dwl 
(v.  Jvoorden).  In  this  cas<>.  too,  tho  aetinn  of  a  fiTnient  coniin;i  normally 
from  the  pancreas  may  be  lacking. 

As  we  see,  the  riddle  of  diabetes  is  still  far  from  M«diition.  But  the  ques- 
tiona  to  b^  aolvcd  are  being  eon.stautIy  narrowed  down  uiore  and  more,  and 
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le  direction  from  whicli  it  ie  U>  tie  iL<wumf<l  ttiu  tmlution  vrill  t-nme  (femicnt 
'at'tion,  intcriiiil  siH^-rclion)  i^  grfl(limll\  liii-uining  nioro  AppflR'nt. 

Diagnosis. — For  iIk-  diaKntuiti  uf  ilinlioti's  iiiflliliis  it  ic  imlisjipnstthlp  lliat 
tfugtir  slmuiii  I»e  danont-tratttl  in  the  urine.  Wt*  havt'  also  lo  dwiik'  wliftlier 
the  condition  be  a  ti.-ni[)orary  or  a  permanent  one,  or,  in  otluT  word,-,  whether 
we  hftve  lo  deal  with  mere  plyensuria  ( rifir*  aiiiini)  or  jfonuine  diahetei^  mRllitus. 
This  [(oint  i»  to  be  dotenained  by  means  of  tlic  symptoms  and  general  course 
uf  Ute  dii^ea^c. 

Diabetes  often  exists  for  some  time  utisunpected  even  hy  the  physician.  It 
may  llierelore  l>e  well  to  name  over  the  syiiiptumin  which  may  Iw  the  (irst  to 
attract  the  patient's  attention,  and  which  should  therefore  alwayii  snjyi**t  to  a 
phv^ieian  the  po&iil(i|ity  of  the  exiftrnre  of  Hiahete?;.  Tliev  are  (1)  Inn^rnor 
and  debility;  {'£)  furuneuhwiit;  (-1)  pntritiiK  piulcnili  in  wotiieii,  liiilanitis  in 
men;  (-i)  eataniet;  (r»)  «eiatiea,  especially  if  hilnleral;  ((!)  impotence.  We 
shntiNI  be  in  the  habit  of  examining'  the  urine  for  :^u^Hr  in  all  ca^'etii  whcu 
cf)aiplaint  in  made  of  Indi'tinite  symptoms,  whleli  eiinnnl  be  cxplaim-d  without 
further  evidence.  o&|}ecinlIy  if  tlie  patient  ii^  fat  nr  ner\oii!*,  and  aUn  if  he  [a 
<'lderly  and  jthows  tiijrrif!  of  jirtcriosHerortis.  \V<'  shoulil  furlherriinre  never  limit 
ouryrlree  lo  the  exaiulDation  of  a  f^injile  spei-iinen  of  urine. 

If  syinplums  (^iniilHr  Ui  Ihrwe  ju,->t  cnumeralwl  lead  to  an  examinalion  of 
the  urine,  and  the  result  of  tliix  is  ambijfunnr:.  it  \>t  ndvisabli-  to  have  the  |iji- 
ln*nl  partake  of  a  meal  rich  in  ctarchy  eleineiilj'.  and  lo  exanuiu.'  the  urine 
lljen-after.  j)refprahly  by  nieanfl  of  the  foruK-ntation  U-st.  If  even  then  no 
sujrar  is  foimH,  dintii-tp*  does  not  exist. 

Treatment. — Meiliral  ttoienee  dcieK  not  poi^i^efi^  the  power  to  nire  llic  diit- 
fa.*e,  bul  it  can  greatly  U-ndit  the  paliciit  lw4h  by  allcvtatiriji;  his  sympintns 
and  by  gliiclding  him,  at  least  for  the  time,  froiri  many  of  tlie  secontUry 
eSecU, 

Tlio  therapy  of  iliabetus  nnit>(.  in  the  first  place,  l»p  a  ilietetie  one.  We 
will  lmii*e  to  offer  the  l»oi!y  not  oidy  a  Mulwtituti-  for  lite  loj^s  of  nu;i'«r  i-ombiiw- 
tion  with  JtH  ciin«eiment  diuiinutiiai  in  energy,  but  ahit  in  rt'duce  the  utmor- 
jiially  high  sugar  i-tmtent  of  the  binml  and  the  g!yc<K*iirirt.  I'Vr  the  pronounced 
gluimna  ib  ivrlainly  not  without  effect  upon  the  lissues,  and  the  presence 
of  ^ugHr  in  the  urine  may  aUo  lead  to  unrlesirable  Mtjuelie,  such  att  pruritus 

■  ml   Italanitift.      We  musl   wiirii  agtiiii^^t    I! iic-hithnl   itnirlusiiML  tluiL  we  ae- 

t<iiiiipti)^h  our  whole  duty  l)y  riMliicirig  Uic  airmunt  of  tiiigiir  orttuiiici)  in  Itie 
tinnr  1<r  a  minimum.  The  general  cunditi{)u  of  the  ])U(ienl  should  invarlulily 
W  ion»idert'd.  There  con  be  no  (loul»t  that  a  <lial>ctic  patient  whow!  strength 
it  well  maintained  j.t  t)oltcr  olf.  even  if  there  h  ciinsiderable  tiugar  Id  his  urine, 
than  one  vhrne  urine  etuitjiins  \e^  Hugar,  hut  whu  yel  ia  daily  growing 
wraker. 

The  first  problem  that  a  physician  has  to  solve  in  treating  a  dial>elie  is  to 
find  that  diet  with  which,  on  the  one  hand,  the  glycofmria  is  reduced  us  much 
MS  po**ii»le,  an<i  with  wliieh,  on  the  oUicr  liaiid,  Imwcver,  the  i>atient  feels  at 
hi*  Iip*t  and  his  nntrition  sufferB  the  least.  The  ]>robIein  must  he  met  in  oaeh 
»>|>flrate  case  according  to  (lie  individual  eirciiinstances.  For  it  is  clear,  for 
ekamplo,  that  an  entirely  different  diet  is  suitahle  for  the  olietie  dialietic  than 
for  the  emaciated  one.  Furthermore,  the  variety  and  degree  of  metabolic  dis- 
turbance certainly  vary  in  tlic  different  cascti,  so  that  each  patient  must  really 
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be  the  object  of  special  study.  Such  an  exact  individual  examination  is  hard 
to  carry  out  in  private  practice.  It  is,  therefore,  advisable,  if  possible,  to 
observe  every  diabetic,  at  least  for  a  time,  in  a  clinic  or  a  good  sanatorium, 
carefully  to  control  the  amount  of  food  and  the  excretion  of  sugar,  etc.,  and 
from  this  to  prescribe  the  diet  that  must  be  kept. 

The  establishment  of  the  dietary  rules  for  diabetics  is  best  begun  by  de- 
termining what  tolerance  for  carbohydrates  there  may  be  in  each  particular 
case.  The  principle  of  dietetic  treatment  of  dialwles  does  not  consist  in  the 
simple  withdrawal  of  all  carbohydrates,  but  rather  in  allowing  each  patient 
as  much  of  such  substances  as  his  body  is  iii  a  condition  to  appropriate.  This 
amount  varies  greatly  in  different  cases,  and  also  in  the  same  patient  at  dif- 
ferent times.  We  must  first  determine  whether  the  case  belongs  to  the  severe 
or  the  mild  type,  as  above  defined^that  is,  whether  sugar  entirely  disappears 
from  the  urine  if  no  carbohydrates  whatever  are  allowed.  If  it  does — that 
is,  if  we  are  dealing  with  tlie  milder  form  of  diabetes — we  then  proceed,  after 
the  urine  has  been  freed  from  sugar,  to  give  gradually  increasing  amounts  of 
carbohydrates,  at  the  same  time  examining  the  urine  every  day  in  order  to  see 
whether  tlie  starch  ingested  is  completely  oxidized  in  the  blood.  The  more 
carbohydrates  that  can  be  allowed  without  the  appearance  of  sugar  in  the 
urine,  the  more  favorable  the  ease.  When  we  have  in  tins  manner  measured 
the  ability  of  the  system  to  utilize  carbohydrates,  the  patient  is  kept  for  a 
considerable  time  upon  such  food  as  his  system  can  manage  completely  to 
appropriate.  The  experience  of  physicians  has  shown  that  this  sort  of  limita- 
tion of  the  carbohydrates  may  have  a  jwrmanent  Ijenoficial  iniluonee,  inas- 
nmch  as  after  the  patient  has  adhered  for  a  considerable  time  to  a  diet  which 
keeps  the  urine  free  from  sugar,  the  tolerance  of  the  system  for  earboliyd rates 
increases.  We  may,  therefore,  try  gradually  to  make  some  increase  in  tJie 
amount  of  carbohydrates,  and  we  shall  not  infrecjuently  find  that  after  per- 
sistence in  such  a  diet  for  a  considerable  time,  the  patient  will  bear  more 
carbohydrates  without  the  return  of  glycosuria.  Thus,  guided  by  constant 
examinations  of  the  urine,  we  can  easily  prescribe  the  correct  diet  for  the  indi- 
vidual patient. 

If  we  are  dealing  with  the  severe  form  of  diabetes — that  is, -if  sugar  is 
still  excreted  in  tlie  urine,  even  when  the  diet  consists  exclusively  of  meat  and 
fat — we  may  try  the  effect  of  withdrawing  all  carbohydrates  completely  for  a 
considerable  time.  Many  physicians  (Cantaui,  Kaunyn,  and  others)  have 
observed  that  an  absolutely  strict  diet  of  this  sort,  excluding  all  carbohydrates, 
nuiy  have  a  very  favorable  thcraiwutic  effect,  so  that  finally  the  patient  will 
regain  a  ccrtHin  tolerance  for  carlKihydratcs;  but  it  is  precisely  in  i\wx 
seven'  cases  that,  in  oiir  ojiiiiion,  it  is  improjK'r  to  l>e  guided  too  much  by  gen- 
eral nilf's.  We  should  consider  not  only  the  character  of  the  urine,  but  the 
ciinditidti  nf  the  individual  in  other  resjx'cts — his  subjective  sensations,  his 
weight,  and  his  .strength.  Many  of  ttiese  severe  cases  undoubtedly  feel  better 
when  tliey  are  allowivl  a  moderate  amount  of  carbohydrates  than  when  they 
are  (in  a  purely  nitrogenou.-*  and  fattv  diet,  despite  the  somewhat  greater 
atudunt  of  sutrtir  cxiTpti'd.  Particularly  when  the  appearance  of  acetone, 
diacelic  av'm],  hutyrii'  aci<l,  and  the  like  in  the  urine,  suggests  a  considerable 
destruction  nf  the  alliuniinoids  nf  the  btidy.  and  perhaps  an  impending  dialietic 
coma,  practical  exj)ericnce  lias  shown  that  w'C  should,  under  no  conditions, 
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insist  upon  a  too  strictly  nitrogenous  diet,  but  should  try,  by  the  cautioutt  ad- 
uiinii»tratinn  of  carbohydrates,  to  iiuprn\e  the  guncral  iital«  uud  avert  llie 
danger  of  oma. 

As  wf  Imvc  nlri'udy  iiifiiliiuieil,  it  \e  dtH*idi>dly  advuniuffeouti  to  Tiiako  up 
for  Uie  diminutiou  in  carbohydrates  by  giving  other  foo<]  wliich  does  not  con- 
tain nitrogen.  Tlic  tnoHt  natural  Lhin>;.  t-ertainly,  is  to  idlow  an  abuiidHucu 
of  fat  HH  H  subrttitut4'  for  tlir  cHrb'iliydrutts,  and  pmi'ttml  ex]HTi(;ni-e  is,  as 
regards  tbitt  iiiBttcr,  in  entire  unifton  with  theory.  Fat  is  well  borne  by  most 
dinbetiot,  anrl  it  may  Ih--  allowed  in  tlie  fonn  of  butter,  cream,  luilad  oil,  and 
the  like.  It  should  Iw  [larticularly  recommended  to  emaciated  patients,  if 
they  tan  digest  it.  Sometinieg  co^l-liver  oil  may  lie  pi-escrilied  fiir  a  time.  It 
is  ju(tt  in  the  adiniriislration  "f  fat  lo  diiMielifs  llmt  wc  ninsl  earefully  indi- 
vidualize. First  of  all,  wc  must  take  gival  care  that  no  digestive  disturb- 
ances develop,  and  it  ia  self-underetood  that  iu  well-nourished,  or  even  obese 
dial*eticft,  a  too  lilicral  fat  administration  i^  pnrlly  unnt'ci-jwar)'  and  partly 
liarm/ul.  In  tliei^e  taws  we  must  try  t'l  bring  about  a  rwhulion  of  the  body 
faV  Anyway,  an  urgent  warning  nuwt  !«  sioundeil  ftgainst  unlnlelligent  over- 
feeding in  dinlfotet:.  Tbi«  alau  apjdici^  to  tin-  ailniiniitlratiun  of  proteitU.  The 
profuse  meat   rations,  which  were  formerly  sometimes  in   vogue,  are  by  no 

.meami  advantageous  for  diabetic  patients.    The  entire  ilictttry  for  a  diabetic 

[ffboold  be  so  arranged  that  tlic  excretion  of  eugar  i»  kept  down  to  tlie  lowest 
sible  point,  without  a  simuliancnuit  development  of  ketonuria.     The  pa- 

'tient  at  the  same  time  should  feel  aa  well  and  aa  energetic  as  pog^ible,  and 
maintain  his  average  body  weight.     X&  to  liquidi^,  water  in  the  form  of  the 

LjUkaline  mineral  waienn  or  simple  tea  may  bf  |>eniii(le<l.  aci-ording  (o  tlie  de- 
Birea  *of  the  patient.  Alcoholic  ilrinki*  should,  iu  general,  lie  very  much 
restricted.  Alcohol  does  not  come  into  consideration  from  the  standpoint  of 
tiaone  economy.  Small  amounts  of  wine  may  ncr-asionally  be  permitted,  hut 
the  UM*  of  large  (iiimunts,  whii-li  might  tie  (■unaidered  solely  for  the  purpose 
of  saving  the  btidy  lirtsues,  i-*  str«)ngly  In  Ik'  ilfprcrjited.  iriHsrouch  as  Use  t<i-xic 
action  of  the  alcohol  upon  the  life  of  the  cells  is  to  l»e  fcare<l.  Ilct-r  should  l>e 
absolutely  forbidden,  likewise  <:hani]Mgne. 

With  a  view  of  aiding  the  phyjtji-ian  in  preparing  a  hill  of  fare  for  hia  in- 
dividual caM*.  we  np|H'nil  a  list  of  the  ficpiirnte  fooils  which  are  available  for 
the  nouri(*limcnt  of  dirtlietic  pnlienlf*:  1.  A  diet  wliich  i-nTiIaiufi  almost  no 
cnrliobydratett  would  be  as  follows:  On  waking,  tea  or  cottee  with  cream,  but. 
DO  angar;  for  brenkfaal,  egga,  ham,  cold  meat;  ut  nwjn,  broth,  not  iliickened, 
fish  with  butter,  meat  with  greens  or  salad;  for  i«n|iper.  tea,  egga,  cold  meat, 
chet-w:  in  ailditiou  Itie  patient  may  drink  water  or  a  moderate  nniimnt  of 
claret.  Tl»e  following  nrticles  ni-c  nimost  alwohitely  devniil  of  carbohydrates: 
all  sorta  of  meat,  ham,  smoke<l  meal,  tongiie,  all  sorts  of  fli*h.  crabs,  caviare, 
oyster*,  sardines,  eggs,  green-col on^d  vegetables,  lettuce,  endives,  crees,  «8- 
jttragus,  cauliflower,  spinach,  cucumk'rs,  red  and  while  cabbage,  string  beans 
when  young,  sorrel.  Of  murse.  if  these  are  iMtJIed.  "iily  butler  can  be  added, 
or  nieiit,  but  no  cereal.  Other  articles  of  this  cla-is  arc  nil  sorts  of  cheese; 
mirh  fatty  fi«Kln  nn  butler,  cdive  oil,  and  creatin ;  meat  hrollis,  artilicial  meat 
peptone,  meat  extrncl.  somatose.  mineral  wnlers,  and  light  claret.  2.  Articles 
which  cnotnin  a  small  nnuinnl  of  carlniliydrntes,  and  which,  tlit-refore.  may 
be  aUowe«l  in  moderate  amounts  if  there  is  u  tvrtain  degree  of  tolerance  for 
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carbohydrates  {vitte  supra) :  rusks,  rye  Iireari,  raiSk,  cocoa,  toirnipp,  kolil  rabi, 
radishoB,  nuts,  sonr  fniita — such  as  apples,  ourrants.  and  ohcrriwt.  .1.  Artitrlea 
wliifli  rniitain  a  Inrjjt-  uitimiitl  nf  i'artmlrviinitfs,  ami  are  llierefure  to  !te  pro- 
hibited <ir  alldwed  !«parin;^ly.  according  to  individual  cirL-uiiiHtmiL'^tt:  h1I  sweet 
dishes,  cake,  honey,  potatoet;.  uatmeal,  rice,  peas,  l>ciiiis,  b'litils,  Bogo,  sweet 
fruita,  sweet  winc>«,  and  beer. 

11  in  well  worlfi  iitiiiii^  thftt  Um?  diet  list  must  not  he  contttruttefl  merely 
upon  the  bftsis  nf  tUo  aimmiit  of  r-nrbohydratos  in  thft  food  imbptuncef.  For, 
as  recent  ex|M*rii'ruf!J  hnvf  fre«]iif.'rilly  sbtiwii,  llic  i-Hrliohyd rules  In  the  vari- 
ous Um)  filuifs  liavc  imt  nil  tlic  snnio  acllon,  and  furtltcrniore.  there  arc  often 
striking  individual  differwii-cs  in  the  effect  of  the  sHinc  carboliydrale  upon 
varioiit!  pali«titfi.  Milk,  particularly.,  if*  a  very  useful  food  for  niany  dialwtlc*, 
since  milk  sngar  Jw  obviously  letter  lUllized  by  many  patients  than  grape 
Bugar.  This,  however,  is  nul  true  of  all  casefl.  Ajeriiin,  v.  Xixinlen  lias  called 
attention  (n  the  fairl  that  Daltiieal  is  very  well  l>orne  hy  many  dialietics.  In 
the  oatmeal  treaiincnl  of  v.  XiM>rdcn,  the  patient  receives  8  ounces  (giu.  250) 
of  oatmeal  in  the  form  of  snup  daily  for  three  or  fmir  dayi=.  Ix'sides  about  G.5 
ounces  (gni.  *^l)0)  of  butter,  nnd  o  to  S  e;^  or  3  ounctw  {gni.  100)  of  vege- 
Ui\i\v  albumen  (no  meat !).  With  thitt  diet,  which  may  be  Alternute<l  with  some 
other  slrii'1  dietary  regimen,  many  diabetics  lose  their  sugar  with  surprising 
nijiidily.  In  ntlier  vmvs  the  oatmeid  cure  falls  absolutely,  and  we  are  not  yet 
able  to  say  upon  whut  these  dilfi-i-eiurs  in  result  depeml.  Hicc  which  bus  lieon 
ciMiked  a  bmg  lime  (three  hours)  is  also  sometimes  better  Ixrue  than  other 
carbohydrates.  This  also  applies  to  certain  fruits,  such  as  apples,  cherries, 
and  strawberries,  llricfly,  we  see  bow  impossible  it  is  to  lay  down  dietary 
r(^gnbiliiin>4  which  will  Ujiply  to  ib]|  diabelic-s.  Tii  general,  treatment  inui^t  al- 
ways be  begun  with  a  very  »-trict  diel.  and  then,  while  still  kwping  the  gen- 
eral i-ondition  and  the  state  of  the  urine  under  consideration,  sonic  carbo- 
hydrates may  be  gradually  ]>ermittod.  In  the  milder  cases  it  is  oftea 
desirable  to  preserilie  a  striet  diet  for  a  period  of  one  half  In  one  week  at 
regular  intervals  of  hIhhiI  two  or  tbri-e  weeks.  Helweeu  these  periods  the 
patients  'may  W  perniittetl  greater  freedom.  That,  on  the  npfiearani'e  of 
acetone  and  diacetic  acid,  the  diet  umst  not  be  too  restricted,  has  already  been 
mentioned. 

•  Besides  (he  diet,  in  the  narrower  sense,  the  npplicaliim  i>f  general  physical 
and  dietetic  renie<li«'s  is  of  great  importance.  Tlie  proper  regiilalinn  of  the 
mode  of  life,  the  avoidanctt  nf  mental  excitement  and  oven^xertion  are  nf  im- 
porlmu'i'.  The  degree  of  exercise  nnist  also  be  carefully  presc*rified.  Strong, 
weli-nourishe<l  (Iial)etics  niny  walk,  undertake  easy  mountain  clnnbs,  do  gyni> 
nasties,  swim.  row.  etc.  Thin,  weak  patients  require  rest  (fresh-air  rest 
cures).  CertaiTi  extenud  phvsiciil  measures  which  stinnilate  mctabolisni  may 
Iwve  the  most  henefu-ial  effect.  These  are  baths  {salt,  CO.,  and  electric), 
rubbings,  ca refill  douches,  massage,  and,  under  certain  circumstam*s,  in 
strong  patients,  als<i  careful  swont  cures  (electric-light  baths).  The  constitu- 
tional effeit  of  climate  fair.  stin.  wiirmtb)  must  also  not  Ikj  underestimated. 
Some  patients  profit  ver}'  niucli  fnmt  a  trip  to  the  mountains  or  seashore,  or  a 
winter^a  stay  in  the  south.  Finally,  strict  attention  must  lie  giren  to  the 
toilet  of  the  month,  to  prevent  the  teeth  from  be<'nming  carious. 

Tl»e  hardest  thing  for  dialwtics  to  do  without  is  bread.    Every  pi 
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vlto  baa  had  much  expurienct'  iritli  diuU-lii;  imLirntti  i>iin  relate  exp^rionL-eK  of 

^tbe  tiiniiin^  itf  [lationis  in  statisfyinj?  tlieir  »rKntit|neriil>lL'  l(iii;»iiig  for  lliis 
fortiMhlon  arlicln  l.y  tlic  prjiploynieiit  of  iinfifrlmiul  Tiicann.  lli-ni-p  many 
litteiiiplti  haw  Inh'13  mudw  Ui  fiiniiiih  spt-fial  wtrts  of  broad  for  <lialw(ie  pa- 
tients poor  in  fa rbo hydrates.  Moat  of  Ihesu  pm|mrati<>iis,  Imwt'vtT,  tlio  patient* 
da  not  like.  Chiefly  to  }»e  re<:onimfnde<J  are  gJutcn  hread  anil  alpurf'iiat  liread. 
Finally,  it  is  well  to  employ  a  Rawhariii  to  ijwvctin  fwnl  and  HtIiiIc.  particu- 
larly tea  and  cotfee,  prnvided  the  saccharin  doos  not  prodm-L'  dynpt-psia  and 

[also  prov«6  afp'H'alile  to  tlie  pntiont. 

Of  internal  reniedieH  in  gcniTal,  no  grrat  inlluent-e  upon  tho  disease  is  to 
be  expected,     Xeverlhelcss.  (iccaBionnl  use  of  tln-ni   may  Iw   made.     Opium 

^■hould  be  named  first.  One  good  eflect  of  opium  is  that  it  lesiums  the  annoy- 
ing thirst.  It  sonielinus  also  eaiises  decided  diminution  in  the  amount  of 
urine  and  su^ar  excreted.  It  is  further  indicated  when  there  i«  general  rest- 
li-KHncfiS  or  flleeplessneiw.  It  i.t  often  well  borne  liy  diabetic  [uilit'nls.  even  in 
large  doses.  A  patient  Rnmethueh  can  take  4-  to  fi  ffr.  {gm.  O.'in  to  O.-l).  or 
e\"en  mon?,  of  npiuiii  in  twenty-fiuir  boun*  without  any  bud  effects.  We  have 
repeatedly  administered  to  patients  with  a  Btivere  fonii  of  dialietes.  for  weeks 
at  a  time,  from  CO  to  100  drops  of  laudanum,  divided  into  three  (io»(p«  daily, 
with  a|ipArently  tlie  liest  ri-snltn.  It  ehiudd  be  especially  noted  that  llie 
bowels  were  nr>t  at  all  distnrlK'd  by  the  drug.  It  is  deserving  nf  uientinii  that 
tlie  alkaloids  of  o])inni.  such  8»  morphiu  and  codeiii.  possess  mudi  less  value 
than  opium  itself.  In  aildition  to  opium,  ai>i'irin  in  doses  of  gr.  x.tijss.  to  xxx 
(gm.  1.0  to  2)  daily,  is  wortli  a  trial  i>ccat>ionally,  since  it  apparently  dimin> 
ishes  the  output  of  sujiar  in  some  na^cs. 

The  alkaline  iTiinrrai  waliTH  have  ^iiineil  the  grealesl  reputjiltdii  In  (he 
treatment  of  diaMes.  Hundreds  of  patients  visit  Carlslmd,  Xeucnahr,  and 
Vichy  every  year,  to  return  much  benellted.  Of  coun>e  it  must  not  be  fnr- 
gotteii  that  it  ii  not  merely  the  waters  which  produce  these  beneficial  cimnges. 
Other  fadiTs  are  also  important,  in  imrlicular  tlic  reijinien.  esorci.se.  frei<li  air, 
and  frei'tloin  fnori  the  eare^  of  tlx^  hnnseholrl  and  business.  Wliy  tiie  alkalies 
should  set  favorably  we  do  not  know.     Pcrhups  it  is  heeause  they  nentrallze 

'the  abnonna]  acid.-^  in  the  orfianisin.  Oriesinfjcr,  and  later  Kiilz.  as  well  as 
4>thers,  iiave  made  careful  (.■oni])ariBons  of  the  amounts  of  sugar  excreted  under 
Uke  circumstances,  with  and  witlmiit  the  inpcslion  of  bicarboiirtte  of  soda  or 
of  t'arUliad  water  and  similar  sulistnmi-s,  and  fur  tlie  most  part  have  not 
been  able  to  perceive  any  benefit  from  tliefie  remediej*.  Practical  experience, 
however,  shows  the  value  of  thej^e  alkaline  waters;  and  the  use  of  the  above- 
mentioned  rcwrls  is  to  be  O'cnmnieniled,  provided  the  patient  is  cnnijiaralively 
vigorous  and  lit  for  travel,  although  iiis  exptHttations  shoukl  n<it  lie  raim^l  to 
too  high  a  pitch.  Olwsc  persons  witii  diul»ctes  of  a  mild  degree  are  best  suited 
for  a  eourne  of  wateni  at  ('arlshad,  Xenonahr,  etc. 

Ft  M'ould  serve  no  purpose  trj  mention  now  all  the  other  nnnii-rous  roma- 
dies  that  have  been  recommended  liy  Indiviilnal  pliysicians.  Nut  one  uf  llietn 
httH  gaine<l  for  itj^elf  universal  reeognilioii.  \\'f  therefore  nicrfly  briefly  ri'fer 
to  a  few  "  sjiecifics  "  which  have  lately  appeared,  and  wlifjse  fame  is  being 
fo«tered  more  particularly  by  tlie  unscrupulous  advertisements  of  so-called 
"medical  institutions."  Siu;li  are  sys'O'giiini  jmiib(diimiin.  diiM-al.  glvciisolvol, 
aDtimelUn,  eti-.     U]»on  more  careful  investigation,  the  most  of  these  reme- 
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die*  have  proved  to  be  without  any  virtue.  Their  Hiipun'iit  good  effect  depemls 
mainly  upon  the  ralional  dipt  wliii-h  is  matntaiTKHl  at  the  tmnie  time.  A  di- 
rertlv  favunihlt'  lu-tinti  ii|>Mn  lhi>  uiit|)uL  v(  siipir  ran  lie  obM^n'ed.  Iiowerer, 
at  leaitt  in  some  eases,  with  syKV^'iuni  jiiiiiUilniiuni. 

In  iui[>eii(lm)(  fiimi  we  should  ail^^ve  all  try  the  administralioii  or  the 
alkah'wi.  The  ^wlii^nt  should  receive  3v  U*  Sj  (gm.  80  lo  30)  of  bicaHxmate 
of  soila  dttily,  juft  art  tioon  as  a  dil<>ri<i-'if-iri>n  reaetion  appears  in  the  urine. 
Willi  Hn'  iiiciiri-i-rn-i'  of  HViiijilnins  tif  <-iniia.  the-  dri)*e  i.t  to  he;  still  further  in- 
crettBei],  The  drug  is  to  he  given  /irr  ri'rfiiia.  or,  whi-n*  p(»wihh',  intravenously 
iu  three-  to  (Ive-per-eeut  eolution.  It  is  inndvimdile  to  give  it  sulHtulancowsly, 
a*  gangrene  of  the  skin  is  apt  to  rollow.  Wlicii  coriia  is  fully  developed  there 
in  usually  no  hope  of  ri^scue.  The  eoniplieations  of  dialx'tes,  wich  as  luber- 
cuhrttis,  i-ulaneouB  afTectiouti,  etc.,  neciaisitate  special  lix-atiueut  along  the  cus- 
tomary tines. 
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DIAKCTKR    INSIIMDI'S 

Oeftnition  and  iEtioIogy. — In  the  preceding  chapter  n  distinction  wa* 
drawn  U-Lween  diahetes  tiielliliin  and  the  (iyniplcriiatic  uoiiditioti  termed  glyeo- 
ffuria.  There  is  a  similar  tlisliiu-tiou  to  !«■  made  lH*twct.'n  diatR-tcs  insipiilus 
ami  polnirin.  Polyuria  i»  an  ini^rease  in  the  volume  of  urine,  and  mainly  in 
the  anmunt  of  water  exereted  by  the  kidneyR.  It  is  a  syniptmn  ivhieh  way  bo 
prr)diii-ed  in  tunny  dilTerelit  ways.  In  the  first  plaee,  it  la  a  iiiiliiral  eonsc- 
(pieni-e  of  the  ingi-slinn  of  large  aiiioiinls  nf  water,  or  of  tin*  alisorplion  of 
serous  ctTuitions;  it  also  oeeurs  in  certain  diseases  of  the  nervous  system,  g3]>e- 
cially  of  the  medulla  and  cprehellum ;  it  is  occasionally  seen,  as  we  liavc  had 
(he  opportunity  to  ol«erve.  in  chronic  liyilriM-ephalus,  and  in  a  not  very  in- 
frcipit-nt  plii'iionienon  in  hysteria.  l.!irgc  annuuits  uf  urine  arc  aUo  secretwl 
in  i-tTliiiii  renal  di.'^oat^rs  (Interstiltnl  ni>]>]iritii^  and  ntiiyloid  th-grnomtioii), 
and  often  during  convalescence  from  acute  diseases,  such  as  typhoid  fever, 
or  (ifter  the  iiigestiuu  of  certain  drugs,  called  diuretics. 

Uiahelcj*  insipidus,  on  the  other  hand,  is  a  disease  which  may  develop  idio- 
palhically  in  ja-rsons  otherwise  p«rfwtly  hcallliy.  \u  letlobgy  is  unknown. 
It  iKTJintonally  seems  to  be  excited  hy  eniotinnat  dinlurhaiice,  cuiicuHsidn  or 
other  injury  of  the  hrain,  or  Boino  previous  acute  disease,  such  as  typhoid 
or  typhus  fever,  malarial  poisoning,  and  cerehro-.ipinal  meningitis.  The  dis- 
ease sonielimes  appears  in  the  syphilitic,  and  it  may,  therefore,  in  many  in- 
ftancea.  he  due  to  syphilis.  Paticnlii  frcqufntly  state  that  their  symptoms 
began  inmieiliately  after  drinking  a  very  large  amount  <tf  some  iluid,  as  on 
a  very  hot  day  ur  after  a  long  march.  J-'inally,  there  arc  case*  in  which  Iho 
disease  api)ears  to  be  hereditary,  or  to  attack  Nienihers  of  the  same  family. 
A  i1i«t  inttiim  .should  Ur  made  hi'twri'ii  genuine  dinlietes  insipidus  and  those 
cnsea  rn  which  the  primary  symptuiti  is  not  polyuria,  hut  an  uhnorrual  thirst, 
polydipsia,  wi  tiiat  the  [lolyiiria  is  merely  a  result  of  rlrinking  so  much  water. 
Iu  many  of  these  cases  the  polydipsia  is  undoubtedly  a  hyaterical  symptom 
(see  the  chapter  on  llysteria). 
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Thp  tnic  nature  (if  diatx-tiw  jntii|iidus  ia  nntirely  unknonii  to  us.     The 


■hich 


>l)tt()le  of 


is,  tfint  giiiiie  !i(TVoii8  disturlmiii-e  is 
c«nci'.  In  rfiiiiiMirt  ^f  lliis,  wp  have  ihe  ap[H'>ininpc  of  a  '' Bymplo- 
nmtic  cljaheles  insipidus  "  in  conmx'lion  with  orjiaiiic  diseaw  of  Ihu  braiu 
(vuie  iruyni),  ami  (he  fact  tliat  (winiria  may  be  ariiticially  exc-itod  by  injury 
to  a  dcKnit«  spot  in  the  floor  of  the  fourth  ventriole  or  by  suction  of  the  vaj^is 
nerve.  tJialK-tes  insipidus  prespnts  a  most  striking  ajialofjy  to  dialit'lfs  ini>llitu!t. 
This  is  (thowii  Ixith  by  the  siinihirity  in  n-tifiUigy  and  syiuptoinatub'^y.  ami 
still  mure  l>y  the  fact  that  ncMisionally  one  disease  merjjt'i*  intn  the  other. 

DiaUHtv  insipidus  ts  a  diw-ase  of  very  infreipient  m-i-urrem-e.  and  is  de- 
pidwlly  h^s  ufton  sirn  tlian  (Ji«l>etes  niellitti^.  Mr«t  patient*  are  youthful 
or  miihlle-aged.  (ienuine  dialif-ti-a  inftipiihis  hat*  jdiMi  Iwrii  olhW'rved  in  ehil- 
dren.  pt?rhap8  in  cnnnwtion  with  hereditary  syphilis.  The  male  box  is  some- 
wtiat  niorr  liahle  to  the  ilitteaAe  tlian  the  female. 

[Clinical  History. —  [>ial«'ti's  insipidus  may  !«.>  developed  prailiially  or  with 
considenihle  iihrupliieHt' ;  the  latter  ease  in  e.s|iec'ially  freipient  when  there  ie 
some  definite  cause,  such  as  the  ingestion  of  a  large  amount  of  liquid,  or  trau- 
matism. 
Tlie  Mwentinl  and  charatrteristie  symptom  is  an  inerease  in  the  volume  of 
urine.  This  is  uxually  very  eon^idernl>le.  Often  S  or  10  (|uart«  (8,(100  to 
lO.OOft  c.c.)  are  exereterl  in  twenty-four  lioiirs.  and  caaea  hare  even  been 
re|iorled  where  tlte  amount  reactied  the  ahnof<t  ineri'dihle  volume  of  SO  to 
■40  qnarta  (liters).  If  a  lieallhy  jwrson  anil  a  utifferer  fmtn  dialwHei*  iui*i[»idua 
•re  efleh  given  Ihe  [yime  amount  of  water  in  f<xtd  and  drink,  the  siek  man  will 
e.ver«fte  mon-  urine  than  the  lii'ttlthy.  In  ndtir"  the  urine  if  %'ery  pule,  mid  smiie- 
_  times  ainitwt  like  water.  The  »|)ctifie  gravity  is  very  low,  Im-mu^'  u^uidiy  l.DOU 
to  1.0(1;!^  or  even  l.OOl.  The  reaction  h  slightly  acid,  sotnetitnes  ulmoi^t  neutral. 
The  perrentago  of  solid  constituents  in  the  nrine  is,  of  course,  trifling. 
Tlie  total  amount  of  tudidn,  however,  t!i)iTespwnd«  [wrfeetly  with  the  ingesta, 
or  iruleed  i^  even  sonu'what  aUnvi'  imrniid.  Tlie  .-iiri'tuiil  of  ureti,  in  pnrlirnlar, 
Mieins  to  Ih'  inereawd,  but  it  has  aLio  l«'en  jttatiHi  that  other  conslituents  of 
the  urine  have  liccn  exereted  in  abnormally  large  amounts — namely,  phna- 
phorie  aeid,  sulphuric  acid,  lime,  and  krealinin.  Inosite  has  Iwen  found  in 
tlie  urine  l»y  Strauss  and  otlier  ohsorvera,  so  that  it  has  even  Wn  proposed 
,to  give  diaU'tes  insipidus  the  naine  of  "  dralietes  iiinsitus,"  in  dislinelinn  fnuii 
diatit-tcs  uudlilus.  Inosite  is  not  invariably  present,  however,  in  the  urine  of 
diabetes  insipidus.  In  cases  of  true  diabetes  insipidus,  albutuiTiuria  is  ex- 
tremely exoeplionnl. 

Another  imporlant  symptom  is  the  excowive  thirst.  To  make  up  for  the 
Inw  nf  water  by  way  of  tlie  kidneys  the  patient  is  otdigod  to  drink  great 
quantities  of  li(jiiid,  and,  indeed,  it  in  always  found  that  the  amount  of  water 
ingvsted,  in  the  way  of  drink  and  solid  fofxl,  somewhat  oxecedH  Ihe  total  vol- 
ume of  urine  ext-reted.  Despite  thiti.  the  tnngue  is  imually  dry,  as  is  also  the 
ikin.  tlu-  injiensihle  perspjraiinn  being  considerably  below  the  normal  amount, 
he  funinrulifsis  seen  in  diabetes  niellitiLs  is  exceptional  in  dial^tes  insipidus. 
The  sflfne  is  tnie  of  pruritus,  balanitiy,  etc.  Oeeasionally  profus^e  palivation 
haa  l»4t'n  aswH-ialcd  with  the  diwmse. 

Syinplonis  referable  to  Ihe  varionn;  internal  organs  are  f«'W.  Catamrt  haa 
been  oeeAtfionally  ob!^-r\e<i,  hut  it  is  much  lexs  freijueut  than  in  diutjeles  mel- 
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lituH.  The  ftaiiio  maj  be  sait]  nf  pulmonary  tiiberctiln^iit.  In  most  casea  thA 
appetite  is  iioL  ifxriaaive.  The  liowelt*  arp  repilar  or  sliglitly  constt|Mited. 
There  is  whUmi  much  gnstrointesliual  ilistiirlmnct^  unle«iK  fmm  Boinr  chHtn.'e 
complicutioii.     'I'iu-  sr'xuiil  fiiiu-tions  arc  u^uatly  iiniiiipuii-cd. 

Tilt!  ;f«iK'nil  iKiiltfi  is  vimsidcrulily  ulTifltNl  iu  taws  of  auy  severity.  The 
fmtient  hecunicti  ein)iciHt<?<l,  languid,  anil  fcefile.  anil  lias  no  iiicHnntion  to  inuii- 
tal  ar  pliysiral  rxt'rtion.  Skt'ji  is  orieii  disturbed,  and  llie  niiiid  depressed. 
The  teiii|iiprjitun'  is  iinriiial,  or  even  a  trifle  l)elow  rornial,  pmbahly  as  a  result 
ur  llic  lar^f  aiiKunil  nf  cdlcl  waliT  drunk. 

HialK'toR  insipidus  is  n  very  fhri>nic  disen*<e.  If  (here  is  no  serious  corapli- 
I'atioii  it  may  last  for  deeades.  yet  there  are  cascj?  that  nm  a  more  rapid  and 
iinfavornhle  roiirse.  SoinetimeH  there  are  (^)nBiderahle  viciiwi tildes  in  llio 
I'unditirin  nf  1he  patirnt.  in  part  dependent  upon  external  rin-nni^tjtneeti  and 
in  part  apparciilly  sponlaiii-oiiK.  In  i-iisc  riittnc  iiili'n-iirn-iil  aiiili-  dis«>A(>e  de- 
velops* there  may  he,  (hiring  its  continitanee,  a  considerulile  diminution  in  tJie 
ttiiiouiit  of  urine  excreted. 

The  termination  is  usually  unfavorahle.  Heeovery  in  extremely  rare.  In 
the  more  ffirtnnaie  rases  the  einiditinn  llnally  hecdmes  stationary,  and  the 
paliccil  iitlailiH  1i>  iiiKaUii-d  yc«i*H.  Ktiini'timef*,  Imwever,  death  iiccurs  imtre 
jtii-nialurfly.  I^eing  usimtly  huxteueil  liv  phthisis  4tr  snme  similar  kHini]i1iealiou. 

Weil  has  laU-ly  ronlriUnted  to  unr  knowledge  of  this  ilittease  the  resulta  of 
nn  nceiirate  study  of  its'  fiereditary  and  apparently  e'lnp'nllal  variety.  He 
narrates  the  hislury  of  a  family  in  whiih  niyrktil  jM)lyuriii  and  etirrei»jwniiing 
jKilydipsia  appeared  in  nunu-nmrt  niernlH^rs  fnr  several  generations.  Th«we 
]«T«on8  all  enjoyed  exiflleiit  lieiiltli,  with  this  eseeplinn;  and  most  of  tlieni 
ntlaiiie<l  old  a^.  We  hardly  need  to  enipluwize  the  fuel  that  this  fonn  of 
the  iliseaw?  is  nidieally  dilTerenl  fi-om  the  ordinary'  aeipiiix'd  variety.  Perhaps 
its  Inie  cause  is  an  abnormal  eongenital  permeahility  of  the  glomendi,  but  wo 
liave  no  certain  inrrirniaiion  in  regard  to  it. 

Post-mortem  Appearances, — .Kui-h  tt'siuns  as  have  iH>en  fniirid  m  dialietes 
insipidus  are  ui^utilly  the  ri^idt  of  fortiiitons  eoriifiliiiilii>ns.  such  as  tiil»er< 
f-nloHiti.  earriiiiiiiiii,  iiml  pneiiMnniia.  I'lu're  iire  hut  vtTV  feu'  ehniiges  referuhle 
directly  In  tlic  dis^t-use  itself:  ninong  lhe>^'  are  enlargement  of  the  kidneys  and 
dilatation  of  the  ureters.  Id  rare  instances  a  powible  cause  for  thfr  ttymptoms 
has  la-en  ftiund  in  some  lesion  of  the  central  nervous  system,  but  these  were 
(iise,s  id  M'liiptuiiiatii-  fiolynria  iiml  nut  nf  genuine  diabetes  iii!<ipidii$(.  InsianreA 
(if  lliis  HDrl  an-  siiji  in  rorini'elion  with  liirimrs  or  iiifliniiiuHiory  changes  in 
ttu'  medulla  or  ccreheriuni.  and  exostosis  at  tin'  base  of  thi^  isknll. 

Diagjtosis.^TIie  eharueteriatie  nrinary  phenomena  usuiiUy  render  the 
diagnosis  of  diaWtes  insipidus  an  easy  matter.  It  is  of  course  necessary  to 
exclude  siuh  diseascji  as  mishi  oei-ntiinn  symptomatie  pol^iirin  {vide  suprn); 
1iul  tilts  is  scldnni  di(Tii-n1t  if  we  make  a  cMrefid  physicnt  examiniition  and  duly 
consider  all  the  attendant  symptmns.  The  differeutinl  diagnosis  Iwtween  dia- 
ItetcK  insipidus  and  dinlH-tes  niellitits  can  almost  invariably  lie  made  by  means 
of  the  urinonieUT.  If  the  specific  gravity  is  ImOow  nfircnat,  it  is  scarcely  neces- 
sary to  test  for  sugar,  although  in  doubtful  ragee  this  is  the  sole  criterion.' 
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'  lOimpnrv,  howovpr,  paso  AS  with  rpgnnt  in  thr  pnwiiri'  nf  mignr  tn  urinA  of  low  spndfle 
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-{The  early  stage  of  c()ntrn(;U>d  kidnpy  lias  repeatedly  been  mistaken  for  dia- 
bett«  in^ipiduB.] 

Treatment. — No  specifll  injnnfiiorfi  wilh  nyard  to  diet  are  required.  It 
would  of  course  l>e  a  mistake  to  forbid  the  patient  to  a^mnge  his  excessive 
thirst;  but  wo  may  [Miwilily  lessen  tin?  anuuint  of  watt*r  drunk  by  prescribing 
tiita  of  ice.  or  lemonade  ami  other  acid  drinks.  Opium  noinetiines  lottrifus  bottt 
the  thirst  uml  the  amount  of  urine  ext-rc-ted.  Itaiher  lar^e  dottes  tdiould  l>i>  jirc* 
(k-ritie*!,  mv  l.'j  lu  '>0  di-(i]i«  of  laiidBiiuiii,  ."fvi-ral  limes  a  day.  It  is  also  iin- 
pftrlant  timt  the  ttkin  slitiuld  he  well  riired  for  by  raeanti  nf  ImUm  and  frii-tiun, 
and  every  elTort  bIiouUI  lie  nmde  to  promote  tlic  general  vigor  of  the  jwitieiit. 
Ele  should  luive  nonritdiiiig  food  and  good  air. 

There  have  httMl  a  great  hiihiIht  of  intenud  riTiieilitw  rfn-iinnni'iided  .is 
speiifii.*,  but,  in  general,  we  t-an  expei-t  no  great  re»ull:»  from  them.  Most 
employed  are  valerian,  of  wliieli  1  to  Ut  dniehniH  (gin-  ■'>  to  10)  are  given 
daily  ill  powder,  or  infusion;  and  ergotin,  nf  whicfi  l.-l  to  H  gr.  (giii.  O.I  to 
'0..j)  are  given  several  times  a  day.  Latterly,  various  ohserveii*  rep()rt  good 
rwidts  from  ?uWutane<MiB  injections  of  strychnin  (gr.  -^^  to  ^  |gm.  (i.OOl 
to  II. UU:!]),  at  fli-»t  on  alieriiate  diiyt^,  later  daily.  OtficT  reuiciliee  wliii-li  are 
said  to  have  beim  Honieliriiei4  tried  with  laMiefit  are  ntnipin  and  tlie  hrumidn; 
alwi,  galvani;'.ation  of  the  I'ervii-nt  curd. 

()c4'«si<iiuilly  we  may  find  mi  }i]i|ijireiit  eauM*  for  the  disesao  and  endenx'or 
tu  remove  it  If  theiv  Is  a  suxiiicion  <»f  ttypliilit^,  meniirial  inunctinns  should 
be  trieil,  perliapa  in  eomldnation  with  iodid  of  ]K)Lawiiiin  or  of  KotiJum. 
Sometimes,  a.-*  we  ean  conlinii  by  our  <iwn  exjK'Hfuc-e.  they  have  an  exrelleut 
Lfrffec-L  Of  course,  when-  linn-  i«  syitipUimatic  ]Kilyuria,  the  primary  disease, 
ich  aa  liyi>teria,  demands  treatment. 


CUAPTEU    XII 

GOUT 

(Podoffru) 

.Etiology. — Thomas  Sydenham   was   the   first  to  write  a  careful  clinical 

iriptioii  of  gout.     Ho  iiiiiisclf  mnirercd   frntii   tlio  diw^ase  for  ai^oiit  forty 

fyeunt,  and  he  ha^  given  a  detaile«l  description  of  his  own  caso  in  the  trea-tiw 

jvhich    he  puhlislied    in    lfiS3,   under    tin*   titli*,   "Traetjitus   de    lV>dagrn  ct 

^Hydnip*'."     It  wan.  however.  Wolla.Hlon  wlm.  in   1I7!)7,  thn'w  the  fir.^t  light 

I  upon  the  ppculiar  anomaly  of  nietaboii^m   wliirh  existw  in  this  discas<'.     He 

d'lnon^traled  that  the  gouty  deponitj*  found  in  the  joints  and  otiier  purts  of 

le  body  are  mainly  uric  aeid.     From  his  time  an  all-important  point  with 

flfgnrd  to  the  natum  of  the  disefl.-*e  hais  l»e<^n  thn  relation  Ix-tween  the  symptoms 

[of  gout  and  difitiirlinnits  in  the  nianufaijuii'  mid  e\i-n'tii>n  nf  urie  Hrid.     In 

JS4B.  OarnMl  >»howc<l  that  in  gout  tlie  hlood  contains  mi  excess  of  uric  anid. 

He  waa  thua  in  a  po<^ition  to  frame  a  1lHH>rv  c-<>iisislcn(.  with  ull  the  clinical 

facts.     Numerous  investigations  have  l>cen  undertaken  since  his  day,  hut  we 

atill  remain  with  regard  to  gout  in  a  poisjtion  analogous  to  thiit  which  we  hold 

toward  diabetes.    We  are,  it  i.-i  trui\  in  thn  pns.sej»iou  of  a  cnnr^ideraitic  nuinl>er 
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of  wt'll-cviUblifihod  SacU  reUting  to  H,  but  vc  do  not  know  vhj  the  normal 
chfiiiit-fil  jirrH'tfssiis  nn>  di^iiirlHtl,  iind  wi*  arc  unable  to  explaio  Uicr  r-onncclion 


U'twri'ii  (hf  varioua  plicnoiiK-nn  oWrt-til, 
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linitiil  i-AiKTU'Uco  has  taught,  u^  ctTlain  roiiiole  rau.^cs  oi  gnui.  iirii 
which  comw  heredity.  About  fifty  per  cent  of  all  ca)«?»  occur  in  patients  whoee 
faniilies  have  nlnrady  sufTcriH)  fr«»n  Ihi*  di^ea}i«,  cr  have  givi-n  other  indicralions 
of  the  iiri('-]iei(1  <lialJif.si^^— such  as  t-alnili,  and  it  ix  tioinetiiuis  possilile  to 
trace  this  transniitt»'d  taint  Ihmu^li  many  generations.  It  if-  decidrdly  more 
apt  t»  pass  down  through  the  male  members  of  the  family  tlian  tliroiigh 
tJie  Teniale.  Hesidett  tlte  direct  hereditary'  transmi^inion  of  gout,  the  gen- 
eral family  predisposition  to  fluomalies  of  tissue  inetalKtllsm  in  general  is, 
in  our  juil/,'iiii'nl,  also  tn  be  taken  into  ean^idcration.  OecTisionally  wo  find 
obetitv  and  dialietes,  as  well  as  gout,  in  tlie  same  family.  It  should  be 
noted  that  prernaluru  arlerioscleresis  also  belongs  to  this  related  group  of 
ditieaseR. 

Ne-vt  in  inijKirtance  io  hereditary  irflneneos  U  the  mode  of  life.  From 
time  immemorial  tht^  ha.s  been  n-^'ardiil  as  an  exciting  eausc  of  the  disease. 
It  lias  Ill-en  n  iiiatltT  of  iinivervual  lH>lii-f  that  overfeciling,  and  cii[)eeially  the 
ingi'wlion  of  loo  large  a  qiianlity  of  nllumiinoids,  ia  Btmngly  provocative  of  the 
dii^L-apc.  The  same  opinion  has  been  held  with  regard  lo  persistent  overin- 
didgcno-  in  altxjimlic  lieveragf(<.  Seneca  relates  that  at  Ibe  time  of  the  decay 
of  the  lioiiuin  Kinpire  women  practiei'd  sueh  excosses  that  they  were  as  subject 
to  gout  al^  thf"  men,  ami  an  old  vnrse  runs:  *'  Wine  ib  the  father  of  gout,  feast- 
ing is  its  mother,  ami  Venus  ia  the  midwife,"  That  this  idil  view  <»f  gout  8ft 
a  rich  man's  iliwiise  ha?  much  tnilh  in  it  cannot  bi'  denied.  The  not  infrc- 
(jHent  caste's  of  genuine  gout  whtrh  we  formerly  ob-scrved  every  year  in  Er- 
langen  attacked  mainly  great  lieer  drinkew.  who  for  years  imbibed  tive  or 
more  liters  of  he»'r  a  day;  but,  nn  the  other  hand,  it  would  be  going  too  far 
to  refer  all  eai*,*  of  gtmiiim'  gout  to  an  improper  mode  of  life,  and  ext^essive 
indulgem-i'  in  aleoliol.  Sonielirni's  gi-ninne  goiitv  arlliritii^  is  t^ivn  in  indi- 
viduals who  have  alwaysi  lived  modi-nitely.  or  who  have  even  been  in  needy 
circ-unistflnces. 

Jteside;'  ak-oliol  there  is  another  well-known  poison  which  is  capable,  by  its 
chronic  action,  of  producing  (hut  change  in  nieialiolism  whieh  forms  the 
foiimhition  of  gmit ;  we  n-fer  lo  learl.  We  are  absojulcly  certain  lliiit  ]Krrs<(na 
who  liuve  nnieli  to  do  with  lead,  --iueh  as  eoinjiniiitors  and  house  painters,  gutfer 
with  eonijHirative  frmpieiicy  from  genuine  gnni,  with  dcjiosits  of  uric  ncid  in 
the  joints.  We  liiive  rc|Kntedly  wen  eases  of  this  sort  in  I^ipaic  and  Erlangcn. 
In  n  mirprifiing  ihihiIkt  of  patients  lead  imisoning  is  associated  with  contracted 
kiiluey.  We  have  repealtHlly  olisiTved  that  the  combination  of  ebmnic  nleo- 
holiam  and  irhronic  lead  |«iijviiiing  '\h  esiiecially  provoaitlve  of  gout. 

With  regard  t<t  all  other  nllegccl  a^tiological  factors,  eonfirnmtnry  e^'idmce 
h  lacking.  Possibly,  however,  when  tlie  f<iundation  for  the  diseaTic  is  already 
laid,  nn  attack  may  lit-  exi.iied  by  cpHnin  delt-Diiining  ransec — nauu?ly,  trauma, 
taking  i-oiti,  errori*  in  diet,  or  mental  emotion. 

The  geograpliiral  distribntion  nt  goiil  is  n-rnarkably  \nioqual.  The  fre- 
quency of  itit  ap|>eurance  in  Kiiglnnd,  for  example,  is  universally  known.  TTntil 
reoi'ntiy  pout  was  considen-d  h  rnre  diswise  in  flermniiy.  but  this  was  surely 
partly  due  to  the  frtM|uenl  failure  to  recognize  the  disease.    Since  I  have  paid 
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morv  atteution  tlian  formerly  to  Ihc  occtu'renw  of  gout,  the  nuniI)or  of  coses 
of  goiit  oWrvi'il  by  me  has)  iiiattrially  iiK  rrasfil,  nml  I  caniint  nt  till  rail  the 
offurmicf  of  '^vut  rare  oitluT  in  ]iavariji  (ir  in  Silcsin,  Ic.  Vienna,  uii  the 
other  hand,  jit'it'niit'  P""t  is*  paid  to  hv  a  vm'  rare  disease. 

(lOUt  i^  rarely  sot'ii  in  diildhond  mid  yoiilh.  It  is  a  iIImvisu  uf  luiddlo  or 
wlvanctl  life.    Men  are  iiiufh  nmre  nflcn  ailaoked  than  woiuCTt. 

Clinical  Hiitory.— flout  may  |>n)ihia.!  Hyinploins  in  mitiTV  ilifforfnt  organs; 
but  ifrt  f'lTccI  iipnii  ih<'  jiiints  is  w>  <haraet<'ristir  that,  tlie  Jirtliritic  dicturhance 
has  Umg  U-en  termed  "  norriiiil  or  rc;riilar  Kt>ut,"  in  eontrarlwIirRtion  frtnu 
"atypiiml  iuterual  gout."  Thw  dii*tinctior  i»,  of  t-oHrfip,  an  artitieial  one,  for 
the  variouti  phenotiH^na  of  gout  iiresmt  tfiL*  lunett  tiianifuld  gradations  tind 
transitions.  It  will,  however,  lio  HdvjinlMgcdiin,  in  alli'nijiting  tn  jraiii  a  prue- 
tical  innight  into  the  various  M'iii[it(Mns  of  |Ik>  disea-^e,  if  we  Urst  discuss  the 
fin-oalled  *^  ly|)iral  allaek  of  p'lii,"  (Jiil>w!(|iietilly  a])]M'ridiiig  n  tlescri]ilirtn  nf 
tJiu  other  nmnifii>taLion»  of  the  disease,  riirdiermore,  the  rc-jular  alliick  of 
gout  IB.  in  at  least  o  majority  of  caj*s  ( vide  iufra),  the  first  and  earliivt  symp- 
tom of  the  disease. 

1.  TYPif,*L  AiTAt'K  01'  (JmrT. — The  typieal  attaek  of  gout,  (]>riiiiary  ar- 
tieular  gout)  is  HOMieliineH  aliriipt,  ImiI  it  is  often  (in^vdi^t  for  a  longer  nr 
fihorliT  period  hy  certain  paMiioriitnry  syniptnTTm.  the  nienning  of  which, 
ihongli  not  evident  to  one  who  'it*  aUiut  to  snlTer  fniiri  hit)  lirst  attack,  is  BUlli- 
cieutly  elear  to  more  exjK'rioneed  iiatients.  pnrtieiilarly  as  each  individual 
ca^  is  apt  to  pit-M^-nt  a  markcil  ^tmiiarity  in  the  prodromata  of  tliu  M>parate 
jtaroxy><rnx.  TlieMe  premonitory  symptniiw  vary  in  different  indivi<h]alri.  Soriie- 
tinn*  Ihey  eonsist  of  dyspc]>licr  dinturham-en,  Roniotinie**  of  a  fei'Iiiig  nf  languor 
nn<l  mental  di-pri-ssiun ;  very  often  of  dragging,  nniseiilar  pairi.s  nr  enirnps  in 
Uie  calvis  of  Iho  legs,  or,  again,  of  slight  feveri.Hliiie>i.*.  with  chilliness,  wnsc 
of  heat,  ami  perts  pi  ration.  These  priMJrnmeK  oei-ur  a  longer  or  j^horter  time 
before  tlie  (rue  attack  of  gout.  On  the  oilier  liand,  it  must  lie  eonfessetl  that 
a  patient  may  feel  iinnsnally  well  just  !n-fove  an  allaek. 

The  attaek  is  notieeahly  apt  in  hrgiii  in  the  night  time,  or  very  early  in 
the  morning.  Tlu'  jiatient  is  awakeneil  hy  a  sudden  and  very  violent  pilin  in 
tlK?  metalarso-phalaugeal  joint  of  one  of  Ihe  great  toes  ("  jimlagra").  Tliu 
joint  btconiP-H  swollen,  the  pkin  over  it  red,  hot.  anil  tenso,  the  vein.-*  in  tlic 
n<'ighl»orhooil  disteindiMl.  At  the  samcf  time  there  in  chilliness  and  modn-jite 
fever  (101=  tn  lOr  F.;  38.5^  toavtT.).  Tliis  cniidiiinn  |«-rrfiKls  till  m.hniirig. 
TlK-n  the  |>uin  \i  almost  sure  to  aluite.  the  fever  to  ivniit  at  the  fame  time  that 
Fwenting  bi-gins,  and  the  patient  to  fi-el  tolt-rahly  well  during  the  day.  The 
joint,  however,  remains  .swollen,  with  inllamnmtion  and  icdenm.  Tho  m!.^t 
uighl  the  pain  la-gins  again,  and  then^  is  a  fresh  fever:  and  these  alternations 
are  repeated,  as  a  nde,  for  three  to  seven  days.  IVually  (here  are  not  many 
other  symptom*  pn^sent;  the  appetite  is  irnpairci^,  Init  ordinarily  there  are  no 
marked  gastric  diitturhunees,  such  as  orurtatioas  and  vomiting,  or  intwtinal 
fi}*uiptoms.  There  may  t»e  a  slight  bronchitis.  Kven  when  the  attack  is  more 
persistent  than  thi^.  the  pain  is  iismdly  much  less  severe  after  the  ilrs'i  two  or 
lhre<'  nights.  After  that  time  It  gradually  ahales.  and  it  is  eommunly  Mid 
tliat  an  attaek  k  brief  in  proportion  in  the  violeneo  of  it«  first  symptomR. 
Witt'n  the  pain  cea«es,  swelling  soon  disnp|K'ars,  llie  skin  undergoes  a  slight 
dcBquomutiuu  and  resumes  its  normal  appeurauce,  the  general  heultli  of  the 
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patient  rapidly  iinprovL's,  and  by  is  oft«n  fuund  to  he  better  after  an  attack 
than  he  wnn  l«?fnre. 

F*ir  lliciJii'titiil  jmi'prisc-s  {vtilc  infra)  it  would  lie  very  a(lvnntngei>H!t  tn 
poiwesa  iL  more  at-furutf  kriaulidgi'  nf  thf  cmsflilinn  of  tlic  urtni',  and  in  par- 
ticular of  the  excretion  vt  uric  acid  during  tlu-  attack  and  at  other  times.  As 
yet,  however,  there  liavo  boon  Imt  few  can>fiil  investigations  made,  and  those 
have  It'll  in  Muiit^whut  i-imtnuliftury  (fonc'liif^iiinM.  Tht'  nsKi-rtiun  first  made  by 
tiiirnid  llial.  ibe  nni<niiil  uf  uric  acid  excri'titl  it*  ain'ady  dlniiiiislii.-d  H-vrral 
days  bcffire  an  aliaek,  and  coDliuue^  greatly  dimiiiij-lied  during  tlie  attack,  has 
not  been  coiitirmccl.  Tlie  excretion  of  uric  arid  does,  in  fact,  soniclinica  mx'iu 
to  be  dimiuij-liMl  before  tlie  attack,  but  durlnj;  tlie  attack  it  i."  froi|Liently  in- 
ereai^ed.  In  the  inlervnls  betwwn  the  ailaf.'kfl  the  ammiiit  nf  uric  acid  ex- 
irretfd  ri-iitainj'  nii[ini.\imBtely  imniial  (Hif*),  b«t  even  with  an  unciianj^^-il 
diet  the  variations  wciri  lo  be  greater  limn  tbey  are  in  healthy  persons.  From 
time  to  time  an  ai)parenlly  i«[)outant!oui»  anil  not  inconxidenilile  inercaHe  in 
the  amount  of  uric  acid  excreted  ot-rnrs.  The  intentional  ingt-stiou  of  Ibo 
purin  ImmIii-!*  [viiie  infra)  gciicridly  ri^-idt.s  in  a  nniuh  more  sbivrly  developing 
and,  ])eritap»  aIko,  slighter  innn-anc  in  the  uric-aeid  excretion  in  gouty  subjects 
than  in  lii-allliy  individuals.  The  amount  of  uric  acid  iu  the  blotid,  is  iricrea!«il 
during  the  attack.  Thin  j«;  an  important  fact  which  vca^  dineovered  by  (larnxl, 
and  which  luus  liecn  conlimicf]  hy  ntherii,  including  Salnnmn,  Klemperer,  and 
Magfius-U^vy.  But  evt-n  at  other  time."  than  iliiring  thi-  acuie  atlackd  the 
amount  of  urie  acid  in  the  UliKjd  of  gouiy  |>er£i)iui  is  generally  inereascd. 
From  I  to  Ij^  gr.  (gni.  0.05  to  0.07)  of  uric  acid  liaa  been  fouml  in  one 
liter  of  hlowl.  whereas  in  nonnal  blood,  at  most,  only  a  trace  of  uric  acid 
ia  present. 

If  there  ha*^  been  one  attack  of  gout,  there  are  almost  sure  to  be  others. 
They  wime  sooner  t.ir  later,  at  regular  or  irregular  intervals,  and  separated  by 
ureeks,  months,  or  even  years.  The  attacks  recur  at  long  intervals  in  mild 
caws,  nioif  frcfpifutly  and  at  gradually  diininisliing  interval.'*  in  the  severe. 
Spring  and  autumn  an;  regarded  a«  the  time  when  attacks  of  gout  arc  mo»t 
apt  to  occur.  In  then;  sulwejuent  attacks  the  great  toe  still  remains  the  part 
mwt  eoniitantly  and  i^everely  alTected,  but  other  joint;;  may  aUo  puffer — for 
exiuii|ili',  the  wrist,  the  huiall  joints  of  Ihe  finfcers  (si-e  Fig.  Ill),  the  knee,  or 
the  shimlilLT.  Tlie  distal  jnintu  of  the  eiitremities  an-  more  vinlcntly  attackwl 
than  the  proximal.  1  have  ne\er  obycrvedi  gouty  disease  in  the  hip  joint.  In 
all  the»ie  joint*"  there  appears  an  acute  and  very  painful  indamniatlou.  with 
considerable  hwelling  of  Ihe  affected  i»art-s.  Soniftiniies  traumnlisni  apparently 
determines  tbi-  loi-alizatioti  of  thegnutv  disliirhancf.  In  eai-li  atlai-k  tlic  trouble 
is  usually  cnnlined  to  a  single  joint.  It  is  only  in  exceplinnal  or  advanced 
C8se«  lliat  sevL'ral  joint*  arc  simultaneously  invaded.  Acute  pjuty  intlamma- 
tionp  may  appear  in  the  tendon  filic«tbs  and  in  the  faw-in-,  as  well  aa  in  Ihe 
joints  tbenisclvcs,  esjiecially,  for  example,  in  the  tendo  .'\rliilIiK,  at  the  outer 
otige  of  tbi'  foot.  etc. 

The  liuig»T  tlif  dif^ea-c  bat:  lasted,  the  less  ti-picn!  ai"e  the  sopanib'  attacks. 
There  may  now  lie  less  Hiiffering  at  the  linu'  of  nn  attack,  but  the  articular 
change*  are  more  persistent.  The  joint.*  graihudly  la'cmne  deformed.  There 
are  symptom;*  referable  to  otbi'r  partfe  of  the  liody.  and  the  gout  gradually 
passes  into  its  bccoud  chronic  ^taye.    OcL-aNionatly  the  disease  is  Irregular  and 


I 
I 
I 


J 


GOUT 


123 


atypical  from  its  tncipioncv,  and  the  first  manifestationp  may  not  be  arthritic, 
hut  referable  to  Ibc  kiilm-yn  [vith  infra)  or  otbi^r  organi*. 

2.    ClIHOSIC    Ooi'T   AND  TUB   (JOUTY    DlSKASEtt   OK    VaIIIOU6    OnaAVR. As 

«  nile  the  most  striking  resiilt.-t  nf  clironio  jrout  are  ibe  diangi's  id  the  joints. 
Thtife  is  a  gradual  developincni  of  luarkt-d  rkfortnitv,  particiiliirly  Jn  the  small 


fta.  111. — Amtc  nttark  of  aout  in  tlii'  juiiiis  of  thi-  liriKin,     [Peraon.il  observation.) 

joints  of  Ihc  fingers,  ihe  joints  iif  the  gri'sit  loc,  and  less  often  the  olhcr  joints. 
The  fingwrs  (jft'C  Fig.  liy)  ai-r  lU-flt-el*'*!  toward  tUe  ulnar  side,  at  the  nieta- 
farijo-phalanfji-al  jnintu,  as  in  iirlhrilis  drfcjrrniins,  uint  iil  ihn  jitniu;  time  the 
fiiigfrn,  »»  It  wli*>k'.  are  IhiekiTU'd,  p.Miiiuhirly  at  ihv  j«iitiU.  Almost  always 
the  hHiall  finjrer  joint.-*  onrly  umiiT^o  firm  imii-livltiwi«.  Tin*  pent  In*-*  am  often 
l»ent  out  of  Kliapp.  \ol  irifn-tiurnflv  ihrre  are  forniotl  nrniinil  sotni'  nf  llii" 
jninlfi  which  are  often  nltackcd.  imrtirtiliirly  th4>  ^lf'(JltIl^s^-|)ll»Illn^;c>nl  jnint  nf 
the  jin'Hl  Uv.  soft  fluctuating  masi^c-.  which  arc  vorv  yiainful.  If  Mu*^'  hiirst 
spontaneously,  or  if  Ihcy  arc  incited,  Ihey  are  foiiml  tn  ronlidn  tittle,  if  any, 
pus,  hot  much  detrltii!*,  ami  niimerniiK  eni-«laU  of  uric  acid  and  urates  (mainly 
the  nmnodiMlinm  urates).  Fig.  ll.'l  8hf>wii  !*onie  of  these  crvHtals  lakeii  from  a 
gouty  node  of  the  hig  toe;  nn  rliwr  csftiiiinuliuik  tliey  turn  niil  t«>  be  pure 
uric-at.'id  cryi*(al>*.  Wlicti  these  nmh-s  brcjik  4>(k'u  IIi'-v  may  dfVrlo|i  into  (i-diniw 
ulcers;  similar  gouty  nodes  (arthritic  toplii)  may  develop  in  otlier  portions  of 
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\\w  *kin.  pnrticularly  in  LIil-  1oIk>  of  the  oar,  and  Mtnetimes  al$o  in  the  tendotu 
anil  iniic(-li.>K.  Tltf  r»r1il»<;iniHii<  ltKim4>ii,  linwovcr,  nerin  to  [HM8t>>w  a  t()NHriiill}' 
fiU'uik};  cliciiiii-al  uihI  |ih,v>?ii-)il  uttructiuii  fitr  urii-  aL>i<l. 

OfHil  iii«v  iiITwt  tliv  miicoiu  tiit'inbrHnus.  A  f^uiity  <I_vs|M!|»iiu  ia  vrrj"  fnv 
(|iifut.  It:*  !*_VMi|>l»iiis  Hrv  rnon-  or  luba  fi'vere.  Thi'  gtnity  aiu  ai-*ti  isiihjift  to 
iiilL-?liuul  calarrli  of  vuntiig  ^H'veriU'.  ajid  to  bruncliilis  and  conjuiictiviiih,  oa 


I 
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Fio.   112, — ('hniitftv  in  fhv  jiiinUnf  tlii>nnitpn  in  gr>niiiTif  rhrmiirBOUt.     {P'Tsanal  olMrr\*nlior>.l 

wi'H  ns  In  paljirrh  of  tin-  urinnrv  nrpnns.  KhsJtfiri  ifjiarils  "  (.'ouly  jrnnnrrlira  " 
as  pssputiany  a  caturrli  iif  the  *'\iT('lnrv  fluots  of  the  prostiitc  plainl.  It  i^s  not 
an  easy  muttfr  to  explain  why  (hew  various  r«mii>  of  catarrh  should  ort-iir  in 
(fout.  Soni<^  nf  (licni  riiiiy  be  toitifilication^.  In  nthiT  rusr^  ilu'v  art;  dnubtloss 
llw  reiiiiH  oF  pni'^ivv  i'Miijji-sii»»n.  ']ui*  to  rai'Irnr  failure  (  ritfr  infm).  hut  in  Still 
othpr  instfliirts  it  imi^t  l>i*  <-oiif**--o<l  Ihnt  Ihiy  im'  ap[mrt:'nl!y  dup  to  thi'  ti>xii' 
inlliipun^  of  the  a<TmnulalMl  uric  acid  or  oth«T  noxir^i-  pnuliK't--*  of  nbnoniial 
iiii'talHiIi^m. 

Inflatiinuilinn  <>f  ^roun  nicinbrarn-*' — for  p\aiiii)li'.  of  llio  pleura — nUo  oc- 
ctirs.  anil  tluTP  may  Ik-  pni*uni<inin.  I  lirlicvc  lliul  I  hiivp  twit-o  tibspn.-iHl  jjnui- 
ine  polity  ort-liitif.  The  okin  not  infrwpn'iitly  siiffi'r«  frnm  floiiti>  or  chronic 
pTjtpnm.  which  s^oiiiotimoti  appear;*  lo  ho  rcroralilo  dinrlly  to  thr  nout.  Ivpra- 
tili»,  iritis,  ninl  iilliiT  inttninnifttor*  fli^sttirhancw  of  thp  eye  are  also  said  to 
be  pniiH'd  dirppllv  by  gnut.  rirrimKis  (if  Thi>  liver  ha?  I)Opn  ropeatpdly  found, 
and  is  pnibat.ly  lo  Im>  refcrnti  ebiftly,  in  our  opinion,  to  chronic  alcoholism. 
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By  far  the  niosl  imporUnl  of  uU  lh(*e  gouty  iuanif*?!<talions  arc  referable 
trt  tho  khlm-y*  aud  to  the  circulaii>ry  »yi4li'm.  Tlie  dicordtT  i>£  the  Ifiltor  is 
I'omctifnt's  jiyniptoinatic  of  tho  rciial  troHhle,  hut  in  other  instanrps  it  m'frura 
in<Iept>U(li*ntIy  of  it.  There  may  h*'  wveri-  jioiity  lirlhrilis  frir  yfiin*  without 
au\'  li::»iun  of  thu  kidneys,  but  thii*  in  (■X(t>])ti<riiul.  lu  ituvcre  caiu^H  nf  ^oiil  it 
is  tlie  ruhf  tlmt.  wmm-r  nr  hiU-r.  syriiptonis*  of  n'lml  i.lt*>rdi;r  present  thom- 
wlves.  The  w-cnllwl  "gouty  kidney"  is  a  form  of  i-hronic  inti-r-snlial  ni.«- 
phrlUti.  Honwor  iiii|)orlHiit  thit«  complication,  H»  tiyniplotii^  do  not  ueud  to 
be  discuMcd  here,  as  tlipy  are  pro- 
ciiwiy  fiimilar  to  tln*t«  seen  in  or- 
dinary pJWC'S  nf  iMnilrai'lL'tl  kidui-y 
((fVc  piijre  7*0  c(  srij.).  TIic 
ilistinctivu  byriiploin  of  thitt  di^- 
turlwince  is  albnitiiiuiriH,  and  tlt.- 
frrudunlly    lievclopin;?    eet'omlarj- 

, li>*pertrophy  of  the  left  venlriih- 

^3i<    iho  pi\(tt    on    which   Iiirns   the 
liolo   future   c-nurtie   of   llie   ilis- 
Su    long  m   the    hciirt    ri-- 
18  CBprtlile  of  perforuiinj;  its 

ffunetionm,   the   tonihtion   of   (he 

■patient  will  prohahly  remain  eu- 
ilurahlu  if  uot  ai-iually  c-onifort- 

\m\i\v.     Finutly,  however,  {mnqien- 

[Rition  iM  »urt'  to  liu-urne  imiiain^d  ; 

fiinti    tiwn    «jt|H'«r   unleiiia,    dysfi- 

^lKjL*a,   debility,   niid  ermifiatieiti — 
short,  all  tite  fanniiar  gyni]>- 

'totuB  of  eanliuc  failure.     A  jtix'L'dy  end   may  ho  brought  about  by  ursemiAj 

■  wrvbral  enibolisiu,  or  eert'liral  henuirrhagc;  hut  in  other  eaws  the  palletit  suf- 
fers for  year!*,  Imlh  from  the  heart  disease  and  from  fresh  artliritie  atraeks. 

Tlie  cardiac  hyperlrojiliy  jtisl  mentioned  is  the  result  of  the  contracted 
kidney.  Otlier  disUirbances  of  the  eirculntory  system  appear  to  be  referable 
dirp«-tly  to  the  gout  itself.  Ainong  these  are  chnmic  endm-arditis  or  myocar- 
(liti;!,  anil  perha}>!(  certain  "  finiolioual  "  symptoms,  ^iieli  as  pdpitalion  and 
angina.  An  important  s^Tnptdiu  is  chronie  endarteritis  or  ai-ti-riixchTosis, 
This.  i»  often  seen  in  gouty  sulijeels,  and  in  many  instances  seems  to  he  con- 
nec-to)  with  the  gout.  SoniL'timcii,  also,  there  are  gouty  lesi<ins  of  Mie  veins, 
euch  aa  varicositieit  or  tlirondKwia.  Of  course,  these  changes  in  the  blood  vea- 
scl0  may,  in  their  turn,  give  ripe  to  various  disorders. 

In  a  few  ver>'  rare  instanws  gi'iit  M-eiiis  to  attack  the  brain  and  spinal 
conl.  Usually,  Jiowevor,  the  nervous  disturbances  vcen  in  gnut  arc,  as  al- 
roftdy  slated.  Kymptoma  of  uraemia,  or  of  eirciilatory  disturbtince,  arterio- 
wlentsis  iif  Ihe  ccrehnil  arteries,  and  the  like.  The  patient  miiy  also  have 
(>4*rtHin  runctiunal  nervous  trouhies,  sueli  as  ntairalgia  ur  inigraiiiu.  Tlie  direct 
cause  of  these  is  whlorn  evident. 

Complicattoni  of  Qout^AjMirt  from  diancu  eiunplieiittnna  the.re  arc  sev- 
i-riil  tiiortod  c>i[iditioi)8  winch  undoiililcdiy  niiiv  i-'tanil  in  elr>se  relation  to  gout. 
Among  these  is,  first,  the  fomiuliuu  of  rcnul  caU-iili,  or  gravel  (i/.  t.).    This 
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has  aftrn  Iiprd  nliservoil  In  gouty  iwreona.  Anotlier  no!  very  infrequent  com- 
bination is  gout  ami  diabetes  mellitus;  onlinarily.  utiaeks  of  fcini  Bppi-tir 
first,  and  later  glvcosuria  devolops.  Often  gout  and  diabetca  seem  to  alter- 
nate. The  conneetion  between  the  two  affections  seems  to  us  tit  lie  lliat 
both  cliiiea8es  ivjsiilt  from  the  wuiie  eaiiHe  (ehronic  aliwholisni,  less  often  hered- 
ity), so  that  tliey  develop  tofjotlier,  or  one  after  the  other.  Equally  obrious 
is  the  explanation  of  (he  fre<|uenl  awociation  of  gout  with  obesity,  arterio- 
BelerosiR,  ete. 

Anatomical  Changes  in  Gout.  Theory  of  its  Nature. — The  essential  ana- 
tomical lesion  in  f,'out  consiete  in  an  abundant  deposit  of  crystalline  urates 
in  the  ti«itucet.  This  ifi  niofit  evident  in  the  aJTccled  joints,  the  cartilaf^incua 
Burfaoes  of  which  are  often  eonipletely  covered  with  while,  chalk-like  material. 
In  iM>vcn'  wiMs  the  wiim-  iijipi-iii-aiii-i'  may  tilsn  l>e  prt-sented  hy  the  articular 
liganiiMils,  tendons,  and  hursie,  while  there  jirc  at  the  same  time  numerous 
concretions  of  urates  liere  and  there  beneath  the  skin.  These  dcixwita  are 
composed  mainly  of  pure  urie  acid  or  of  acid  8o<lium  urate,  with  traces  of 
calcium  urate,  calcium  phcwpliate,  and  Botlium  ehbrid.  However  certain  it  a 
that  tlie.**?  iflinnrmal  dt"p(wil«  nf  uric  acid  slinnUl  be  reparde*!  a«  the  pathog- 
nomonic HJgn  of  gout,  we  are  al>8o!utcly  without  knowledge  as  to  their  origin 
and  intrinsic  ini|M)rtaiice.  One  ipiestinn  in  particulur  rcmainn  unsolved — - 
whether  the  deposits  of  uric  ocitl  excite  the  inflammatory  syniptoms,  or  whether, 
conversely,  the  dopo^itB  of  uric  acid  are  seconilary  and  are  formed  in  tissue* 
already  attacked  by  the  disejiso.  Klistein  believes  that  the  process  of  the  pre- 
cipitation of  uric  acid  is  invariably  praeded  by  a  tissue  neertwis.  The  uric 
acid  white  still  in  sohilioii  nctii  as  a  clicmlcjil  irritant  upm  the  cartilage  here 
and  tlterc,  and  thus  prnnUu-es  necrosis,  whereupon  the  urates  arc  crystallized 
out  and  de])osited ;  but  this  view  has  not  eetcuped  cnutradiction,  and  possibly 
the  primary  damage  in  gout  is  due  not  to  the  uric  acid  itself,  but  to  soma 
otlH>r  noxious  substance. 

Thi?  nephritis  of  gout  corresponds  in  its  pathological  appearances  to  that 
of  the  true  contracted  kidney,  with  one  exception;  the  organs  usuiilly  prewnt 
dejKiKila  of  uri^r  acid  nr  urates,  in  stripj.>s,  both  iti  llic  liiiiten  uf  the  urinary 
tubules  and  also  in  the  epilbehal  cells  and  the  interstitial  tissue.  In  the  con- 
necti^'e  tissue  it  is  prohnlde  that  some  lesion  pre<-ede3  the  deposit. 

The  lesions  presented  hy  the  heart,  blood  vessels,  and  remaining  pnrta  of 
the  Itody  are  nut  csiK'cially  characteristic  of  I  lie  disease. 

With  regard  to  the  true  nnluiv  of  gout  our  knowlcdgi-  is  slill  more  limited 
and  unreliable  than  in  the  case  of  liijilietes.  Material  advance  has  been  made 
in  recent  yeara  (Horbaczewski,  Kossel,  Miesclier,  and  others)  only  to  the 
extent  that  we  are  now,  at  least,  considerably  belter  informed  than  formerly 
u  to  the  origin  and  history  of  urie  acid,  which  plays  the  most  important,  if 
not  the  only,  nMe  in  tlic  patlirdogy  of  gout.  We  know  that  uric  ncii!  is  exclu- 
Bivcly  a  prfiduct  of  nuclein  nit^tabolisni — i.e.,  an  alteration  jiroduct  of  the  cell 
nuclei,  and  more  especially  of  the  nucloinic  acid  contained  in  the  latter. 
From  this  acid  the  purin  bodies  (adenin,  giianin.  hypoxanthin,  .\nntliin)  are 
formed,  and  from  these  last,  uric  acid,  which  in  part  is  excreted  as  such,  and 
in  part  Is  further  decomposed  inlo  urea  and  ammonia.  It  is  probable  that 
tbeae  conversions  and  divisions  take  place  under  Iho  influenr*  of  definite  fer- 
ments  (Scliitti.>nhelm).     We  diBliugutt>b,  according  to  their  Kuurce,  bet-weeil 
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exn^noiu  uric  acid,  or  that  arising  from  inj^sted  fnods  (tissnefl  rich  in  celts* 
suirh  AS  liver,  Bwei'tlm-H)!,  etc.),  and  emio;;i'nmis  uric  aciH,  or  tlmt  arising 
from  the  iiietanior]>lnisle  of  the  nuclei  i-oiilairn-d  in  the  cells  of  tlu"  bndy. 
Gout  seems  to  Iw  duo  lo  ilisturbanccs  of  the  entire  metamorphosis  of  the 
nuclcin^  which  results  ia  an  accmnulation  of  uric  acid  in  the  blood  (uriciemia) 
and  in  the  dcpooit  of  unites  in  tlic  tii^r^ue^.  It  lias  not  3'et  been  (Tellnitely  de- 
terniim?(l  tn  what  c\tcul  iirica-niia  is  due  in  an  increased  formalinn  fif  uric 
acid,  nr  to  what  extent  it  is  due  tn  an  insufficient  excretion  of  uric  acid 
through  the  kidneys  (fto-called  "renal  gout").  We  know  junt  as  little  re- 
ganlinfT  the  conditions  which  determine  the  deposit  of  uric  acid  in  the  tis- 
sues. The  former  assumption  of  an  altered  reaction  of  the  blood  is  not  en- 
tillc<l  to  any  contitilcratioii.  It  ImK  lieen  exiierintentiiUy  dcinonttl rated  Ihnt 
Iho  urates  excite  infiainniation.  The  absorption  and  removal  of  the  uratca 
when  tophi  dieapjwar  is  accompliehed  by  pliagoeytosis. 

Diagnosii. — It  iji  usually  easy  to  recognize  an  acute  attack  of  (^out.  The 
puddcn  onset  of  the  pain  and  its  localization  in  one  of  the  great  toen*  are  very 
characteristic  pyniptonm,  and  remier  it  cacy  to  distin^fuitili  between  it  and 
other  ai'Uto  affetiions  of  the  jointw.  Wlicn  an  acute  attack  of  gout  affecta 
otlier  joints,  we  have  a  gudilcn  development  of  marked  Bwelliiig  ami  lender- 
nc86  !□  one  single  p]aa%  and  a  com  para  lively  rapid  abatement  of  the  inflam- 
niation,  while  in  acute  articular  rheumatism  the  dieease  attacks  several  joints, 
and  moves  quickly  from  one  tc  another,  so  that  usually  the  two  diseases  can 
be  readily  dt«tin^i«hc<l. 

As  has  already  been  slated,  it  is  almost  always  the  distal  joints  that  are 
atlRcked,  very  nurly  the  hip  joints  or  the  shimMcrs.  The  great  fn'quency  of 
the  attacks  of  inflammation  of  tlie  joints  (twenty  to  thirty  and  upward)  is 
another  characterbtic  that  distinguishes  gout  from  ordinary  rheumatic  poly- 
arthritis. 

The  diagnosis  ia  moro  difficult  in  advanced  stages  of  the  disease,  in  which 
ihe  fiyiiiptiiuiH  arc  more  olixcure,  Imt  in  s^iich  case.^  we  can  usually  obtain,  by 
careful  ipiestioning.  an  account  of  tlie  previous  occurrence  of  typical  gouty 
parviiysms  and  the  cxisten(.-e  of  certain  rtiologiciil  factors,  such  as  heredity, 
mwle  of  lifc^  or  chronic  poidoniug  from  alcohol  or  lead,  which  are  of  ciiiit-id- 
rrablc  diagnostic  importance.  Tn  chronic  arlirular  gout  the  niaiu  (picsliun  is 
its  diiigiinnit!  from  onliiiary  arthritis  dcfnrnians.  The  cxtcrnnl  appcurnnce 
of  the  diseased  joints  its  not  of  iLself  di^^isixe,  nltbough  (lie  gouty  arthritis 
lewis  to  greater  and  more  diffuse  enlargement,  eij|}ecially  in  (he  Bngers,  and 
uch  oftencr  occaitiouK  complete  arcliyloais  in  individual  joints  than  does 
Arthritis  defonnans.  The  mos't  iiiipdrtaiit  uieans  of  <3ingnofiLs,  however,  in 
every  case,  are  a  careful  in«|iiiry  into  tin?  previous  hidtory  with  regard  to 
typtent  attacks  of  goul,  and  a  nuisi deration  of  the  cliariU'tenKlic  gimiy  changes 
— such  as  luphi  breaking  open,  gouty  deposits  in  the  ear,  etc.  We  should  also 
bear  in  mind,  with  regard  to  differential  diagnosis,  the  chrome  arthritis  of 
gonorrhea. 

If  there  is  chronic  nephritis  of  gouty  origin,  its  source  can  be  recognized 
only  from  iU  assrfciaiion  with  other  iiidubilahle  HyitiptoniM  of  gout,  particu- 
larly t.vpical  gonty  paroxysms,  unless  possibly  ihe  knowledge  of  certain  wtio- 
Ingieal  factors,  .such  jls  a  history  of  giml  in  the  family  or  of  chronic  lead 
poiwoiog,  should  put  us  ufjou  tlm  right  track.    Kbstviu  1ms  reported  cases  of 
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'*  primary  renal  gowt "  wlu-re  there  wus  no  arthritis  tturing  the  whole  wiiirse 
of  th«  dUeatw.    SuL-h  vAstx  cau  ih;U1oiu  be  curriTlly  dia^iiut<tiL-ated  duriuf;  life. 

The  (liaRiiosis  of  jjout  woulil  jpiin  materially  in  acruracy  if  it  cotild  Iw 
\m»ofi  upon  dcTn(i[]»'trati'()  alterations  in  the  iiric-ai-id  listtui.-  inotniiolittiii.  Hut 
niueh  as  lliis  is  to  he  flcKirvil,  il  is,  at  pnweiit,  jri-tierally  i(ii]mt«ilili^  i>f  aei-iMn- 
plishmcnt  id  practice,  for  it  is  difficult  to  make  eliemieal  analyses  whicli  eoiiKI 
be  used,  and  lliey  can  tmly  lie  of  value  wht-re  due  attention  is  ]Mild  to  llic 
nuclein  intake.  Tlie  entirely  uncontrolted  statements  as  to  the  amount  ot 
uric  acid  in  the  urine,  which  sick  itorsons.  iinforlnnaioly,  nowadays  have 
apothecaries  examine  for  tlieni,  nntiirally  havn  not  the  sli;;htest  vahie. 

From  an  historiial  rather  than  from  a  practieal  standpoint,  we  would 
meation  here  the  method  employed  Iiy  (.Jarmd  to  demonslmte  the  existem-e 
of  uric  acid  in  the  blood.  A  draclmi  or  two  of  blood  sentni,  or  of  the  seriim 
obtained  fnmi  a  Hy  blister,  is  put  into  a  shallow  watch  ^'lass,  and  C  or  8  dro|w 
of  a  tbirty-per-cent  solution  of  acetic  acid  are  added  to  it.  A  linen  thread  is 
then  laid  in  the  fluid,  and  the  vvhfde  ullowtKl  to  remain  at  a  mnduratc  tem- 
peralurc  for  about  a  day.  If  the  proportion  of  uric  acid  in  the  fluid  U  siif- 
Ucienlly  Iar>;e,  crystals  uf  that  acid  will  now  Ik.-  found  ou  the  thread  and  may 
be  recognized  by  their  shape  and  chcraical  reaction.  This  "  thread  test  "  of 
Garrod's  is  not  extensively  used,  because  it  does  not  succeed  unless  there  Is  a 
eon\piirntivi'ly  large  airiinint  of  uric  acid  in  the  bhxid,  and,  furthermore,  uric 
ari<l  nuiy  exist  in  the  blood  in  bealtli  or  in  utbcr  diseases  Jhan  gout. 

Prc^noais. —  However  fuvnrnbli'  tin?  progiiiMJs  nuiy  1k^  with  reganl  to  l!ie 
single  gouty  attack,  yet  a  permanent  release  from  the  disease  is  rarely  to  be 
hoped  for.  Only  such  patients  as.  from  the  first  appearance  of  gout,  pursue 
most  carefully  all  the  rctpiiHile  prophylactic  and  dietetic  monsures.  can  ex- 
pect that  fnlure  alLack?;  will  tic  nirtr  ami  it)iii|)iini(ivcly  mild,  iiiiil  that  severe 
lesions  of  tiie  internal  organs  will  not  occur.  So  long  as  the  kidneys  and  other 
viscera  arc  intact,  there  Js  no  immediate  danger  to  life,  and  the  patient  may 
attain  advamx'd  yeare  despit<^  his  gout  The  gradual  and  chronic  alteralii>na 
iu  the  joints  may,  however,  impede  U>comwtion  as  well  as  all  other  nioveniciits 
of  the  body.  I'lxci'pt  for  this,  tin?  geiii'rni  comliliini  of  the  pal  tent  in  tlie  in- 
ternals between  the  attacks  is  often  one  of  tolerable  comfort.  Indeed,  il  is 
fretjuently  the  case  that  the  patient  will  feel  at  his  very  best  directly  after  a 
severe  paroxysm,  while  nidimentanr'  or  aty])ifal  attacks  are  often  regarded 
as  an  ill  omen.  Heally,  however,  there  is  no  serious  danger  until  chronic 
nt'iihriti*!  or  some  other  rt"nuela\  such  as  diabetes,  severe  arteriosclentsis,  etc., 
have  dcveh»]ic<I.  The  progiiosi*  then  Iweoines  as  unfavonihK'  an  in  other  forms 
of  the  diseases  cnumeraled  (q.  v.)  and  involves  fhe  same  possibilities. 

Treatment. — All  authorities  agree  that  the  Hrst  ewjential  in  treating  pout 
is  a  proper  regimen.  Unless  the  jjatient  has  energy  erioogb  to  yiebl  the  nitist 
implicit  obedience  to  the  injunctions  regarding  diet  and  mode  of  life  in  gen- 
eral, from  the  first  appearance  of  liis  dist»ise,  no  grciil  Ueni'lit  cfin  Ih>  obtained 
from  treatment. 

Various  authorities  have,  of  laic,  prescTilwl  spinial  diets  for  Ihe  gouty. 
The  viirioiis  and  almost  contradictory  (henries  as  to  the  nature  of  gout  have 
led  to  e.\trenu'ly  diverse  dietetic  iiijunrlions.  Nevortlieless,  IsHmuso  of  our 
bptler  knowledge  of  the  origin  of  uric  acid,  we  are  al  present  in  a  position  to 
be  able  to  lay  down  certain  rules  which  arc  surely  not  without  value.    If  we 
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ing  to  iimple  practical  experience,  the  general  conclusion  for  centuriea  hag 
Ukr  that  we  should  etijntii  upon  gmtly  Buhjn>b;  nitiilemlion  in  evprytltlng, 
DioKt  of  nil  in  alcnholic  W\i'rajii'S  urn!  ir  nicalH.  \Vi*  should  advise,  Iticrcfare, 
that  the  lolul  uinnuiit  of  iiit-at  rutt-n  t^lioidi]  lie  liniik'd,  and  timt  i^n-callt^l 
"white"  meat  (veal,  mutton,  Rnvl,  lisli)  sluiuld,  on  the  whole,  lie  preferreil 
to  "  red  "  meat  (beef  and  game).  'I'be  w^hilar  organs  (liver,  kidneys,  awoct- 
lirpHil,  brain)  arc  row  ukuhIIv  fnrhiddiin,  out  of  regard  to  tlie  ahove-nientionnl 
viows  as  to  the  formation  of  uric-  acid.  Milk  an<i  eggs  jniiy  be  nllowcd ;  fat 
and  c'lirlMihydnile!*  art"  to  In?  jfivt-n  frifly,  nr  ti)  l*u  limits!,  atrording  to  the 
giTDcrnl  nutrition  of  the  patient,  (iouty  siilijecti*  who  are  ol>cse  should  hiivc 
iuM  of  aiirb  articles  oF  diet,  while  emaciated  patients  should  !«  eneouragod 
to  pHrtak(>  of  t)ieni.  Cir('<»n  vegelablpfi  that  are  easily  digested,  mich  as  spinacJi, 
galad,  kohl  rahi,  caidiflfittrr,  Brussels  s|)nmli!,  and  fisjiaragus,  have  long  ln-en 
regnrdi'd  as  et^iMrially  siiilable.  Tlie  mos^t  approprinte  itpvt'ragi's*  arc  water, 
niilk»  lea,  and  cofffe,  nltto  the  ordinary  mineral  walcM,  Seltzer,  Giesshiibler, 
and  lemonade.  Fruita,  cBixfcialty  wlien  cooked,  arc  usually  permiBsible  and 
to  be  recmt mended.  Such  aleoholic  beverages  as  lj"i»r  and  wine  are  to  be 
hiwed  in  \t^rt*  s^mall  qiianltiies.  if  at  all.  At  all  event*,  everything  is  to  Ikj 
ivnided  that  might  injure  (tic  kidneys. 

In  gi-neral,  we  slitmUl  not  I»e  stliematie  and  tbe<iretiefll  in  our  dietetic 
prescriptions,  hot  should  consider  the  individual.  The  quality  of  the  articles 
of  food  eaten  is,  on  the  whole,  usiinlly  less  important  than  the  total  quantity. 

[Many  gouty  jM'ifonn,  (Vpeeially  tlnwe  puili-riiij;  fniiii  tbu  irn-giilnr  form 
of  the  disease  and  acid  dyspejjsin,  are  more  coiufortnble  and  fceni  to  do  bet- 
tiT  on  ft  diet  moderate  in  aniouut  but  largely  nitix^'nou^,  the  starclies  and 
fiOgars  being  gn>atty  tiiniteil  in  animiut.  The  diet,  in  fact,  Ehould  \>c  t>iTuilar 
t"  that  laid  down  for  diabetes  niellitu.-*,  tliough  not  so  Htrietly  carried  niit.] 

By  thus  limiiinff  the  ainmiut  of  focid  taken,  we  slmll  avoid  any  excessive 
furniAtion  cf  uric  acid,  and  |H>rhap>^  utlier  hariiirul  KubHtiitice-i^;  but  a  direct 
means  of  promoting  metaljcJism  is  muscular  exercise.  If  a  corpulent  patient 
i«  slill  vi^<irous  ami  h  not  thrcatcnc'l  by  any  serious  internal  diticasc,  he 
ehould  be  urged  to  take  a  large  animint  of  exercise  in  mountain  climbing, 
gynmajilics  gardening,  or  similar  pursuits.  This  same  iixiieation  of  aceel- 
eniling  Masuu  uielHinorphni^it;  is  fnlfilled  iiUti  liy  Imthing.  lu  early  flta^es 
cool  Iwitlis  and  sponging  are  useful,  as  are  also  baths  conlniuing  common  salt, 

fHTha|>s  even  sea  iMitliirig  eiiiitionsly  employed.  Tn  more  advanced  cisses, 
nitularly  if  the  joints  present  permanent  lesions,  the  warnicr  hatha  arc 
more  desirable,  such  aa  are  found  in  Wiesbaden,  Baden-Baden,  Teplitz,  Kms, 
and  Aix. 

TIm?  internal  administration  of  alkalies  is  an  efficient  adjuvant  to  tlie 
dietetic  and  byjiienic  prcsLTiplinns  uhovc  cnuincndcHl,  .Mtlmugh  there  may 
be  doubt  about  the  correctness  of  the  ordinary  theoretical  basis  for  this  pre- 
iicriptjon — xiz.,  that  alkalies  prevent  the  deposiit  of  uric  arid  in  the  tissue:^— 
yet  simple  praetical  exi)erlence  jnstilies  the  employment  of  suitable  mineral 
waters.  Tbi-so  walern  siinuilafo  the  mnverpion  nf  the  alhuminoids,  increase 
the  activity  of  the  kiilneys,  licnefit  ga-ilric  catarrh,  juiil  nvercnnie  constipation, 
and  in  all  tlicse  ways;  ctimhine  to  produce  a  favorable  effect  upon  tlie  paticnt'a 
health.  Still  another  factor  is  the  judicious  diet  and  mode  of  life  at  such 
liealtli  resortf.    The  waters  of  C'arltilMil  and  Vichy  liavc  gained  the  greatest 
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repute  in  {^out,  although  tlw  wjilera  of  Kms.  Xeiienahr,  Faohinger  Wasser,  and 
Kronenqucllr.'  have  au  aniiloji^nuii  tT)m|>fisiti(>n,  imH  douhtlffls  thoy  woxilil  pro- 
duce similar  c-lTccln.  Mt»3t  of  lliesL'  \vii1t;rs  l-hii  lit?  tukeii  very  well  in  the 
imtient'e  own  home.  The  salts  of  lithium  eBpedally  pniinotc  the  solution  of 
uric  acid,  ami  the  wnlcrd  which  contain  lilhiiiin  havu  htiea  strongly  recoin- 
niendod.  Tlip  natural  ^.prings  of  this  sort,  such  as  the  (.'rown  Spring  in  Qber- 
Balzhninii.  iinil  those  uf  Assmmuwlimisftii  and  Salzclilirf,  rontjiin  eompanitively 
inHigniliciinl  iiiuimntK  of  titliiuui;  and  it  nnght  he  a  hotter  way  to  use  the 
artificial  lithluin  •vaters,  such  m  are  made  hy  Struve  nr  Rwich.  Annthcr  way 
w  to  pR'scrihi'  carhorinte  of  lithium,  in  powders  cfiutnining  9  or  H  gr.  ench 
{gm.  0.10  lo  ((.*^*0),  ant}  [X)wder  two  or  three  times  a  day,  iu  a  glass  of  8clt/*r 
or  Biliner  wjiler. 

As  to  th«  lrcat"n>nt  of  the  ar-iito  allark,  it  hat;  cPAsi'd  lo  he  ciislomary  to 
employ  any  potent  remedies.  The  patient  must,  of  course,  keep  IiIh  UiI.  The 
affci'ti'd  joint  siiiiuld  he  wrii|»|K-d  up  in  cotton  wool,  the  whole  leg  elevaled, 
and  a  proper  diet  strictly  enjoinL'd.  Free  niovoment  of  tlie  h'jwels  should  he 
maintaineei  by  means  of  enemata.  If  there  is  considerahle  gastric  diwturh- 
anee,  l>it;arl)oiiatu  of  sodium,  niagnt^ia,  or  some  hitler  may  he  pnwcrilied. 
The  moat  i-ertain  remedy  for  severe  pain  is  n  ftnhcutrt neons  injection  of  mor- 
phin.  Less  ellicient  are  narcnties,  locally  applied,  and  warm  cinnpn?.<se8. 
M'helher  any  interna!  remedies  are  calcnlalcd  to  nhlirevinte  Die  attack  is 
doubtful.  Fonnerly  colehicum  (20  or  30  dropg  of  Yinum  colcliici  gemini* 
three  or  four  limes  8  day)  was  the  favorite  medicine,  hut  it  neems  to  he  going 
out  tif  use. 

Colchicin  may  he  u-^cd  cautiously  (pills  of  gr.  V«  —  grti-  O.W'i  each 
icoleliieiu,  MerckJ  two  or  three  llniBH  daily).  Salicylic  acid  and  aalii^ylate 
of  Bodium  ntay  he  administered  in  the  same  way  qa  in  acute  articular  rlieu- 
matism,  and  sonietintes,  altlmngli  nut  always,  they  ni-e  fnllowed  hy  improve- 
ment. We  have  several  limes  seen  <|nite  gnod  results  from  aspirin  in  doses 
of  Hi  to  15  gr.  (gni.  li.Ti  to  1)  several  limes  daily.  Aullpyrin.  salipyriii.  solol, 
and  simihir  remedies  sometimes  succeed  in  allaying  the  pain  in  the  joints. 
Some  pliy;gieians  recommend  suknilaneous  injections  of  antipyrin  in  the 
neighhin'hood  of  tlie  joint,  Imt  we  liave  no  jwrsonal  e.t]ierience  on  tlii«  point. 
On  l.lie  ha.>iio  of  duiiiiius  theoretical  assumptions,  a  nnniher  of  drugs  have  Ix-en 
reenniniended  reit-ntly  wldch  piissess  the  power  nf  dissolving  tnrgc  atrmunts  of 
uric  aeiii.  VroniinenI  among  these  are  pifRrrazin,  of  whicti  almiit  8  gr.  (gm. 
0..'))  arc  given  daily  in  soda  water;  lysidin,  15  lo  75  minims  (1  In  5  c.c.) 
of  a  lifty-|jer-('ent  Bolution  daily;  siditnal  (n  «'()mbinfllion  of  (■in(!honie  acid 
witli  pijK'razin ).  gr.  xv  (gm.  1 ).  in  piiuil(;rs  live  or  six  times  daily,  etc.  Many 
physicians  ivport  favorahle  resnlts  with  lltese  n^inwlies;  others,  on  the  con- 
trary, have  f<nind  no  virtue  in  them. 

[One  reason  why  cokliicum  has  fallen  into  relative  disuse  is  that  the  re- 
lief ohtaiiied  from  it  is  ofteii  so  prompt  and  complete  that  patients  are 
templed  into  contitmed  intlulgenee  in  a  faulty  manner  td  life.  It  is  aleo 
Buppowd  by  some  that  the  drug  interferes  with  the  efTcirt  of  nature  to  elim- 
inate the  poison,  whii-h  iM-eomcs  geficratly  diffused,  and  sets  np  clianges  in 
the  vessels  and  internal  orgniis,  I'recisely  Imw  eohhiciiiii  acts  wi-  dn  not 
know,  l>nl  that  it  duett  act,  and  eumctimes  with  maiveiouB  succetM,  there  cau  he 
no  tjueiitiou.] 
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The  chronie  affei'tione  of  the  joinU  in  gout  are  treated  as  are  otiier  rari- 
pti<w  of  chronii-  artliritis.  Tlie  rimsf  t-dlcioiil  reiiiftilies  are  caulimiR  um«sage 
AD(I  luitliH,  inrliicliii;;  Lut  sulpliur  luillis  iitxl  i[iii<l-»nrl-siil|)lnir  IpiiUix,  aUo 
Bier'e  liviit?ni'(iiiii  and  Iml-nir  li-fHtiiK'iil.  'I'lie  iaienml  u(!niiiiii*lnitic>ri  of  the 
alkaliL-s,  lilhiiim,  and  similar  dnif^,  to  cntnlMt  the  ^(oneral  );outy  lijathcaig, 
ihoultl  Iw  asmieiatcd  with  th(SMj  external  nMiii-dies.  Snnio  physitianR  report 
that  icKlid  of  putfiiwiurn   favtirs  Ihi:  alisorption  of  the  f(outy  (le,[j(isil6. 

The  trcntnient  of  tht;  iii'ptiritis  iiti<)  olhi>i-  [Tuniplii-iitionH  ik-ciI  iiiit  lie  rlis< 
rii8)<inl  at  Ii*ii;^lh.  'Die  griiit  iliself  tiiinuUl  always  In-  the  main  oljjpct  of  our 
therapeutic  efforts,  and  bcyoad  Ihiu  we  may  be  guided  by  geueral  jjriuciiplea. 
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OBESITY 
(Carpuience.     I'ol}j«areia  adipoaa) 

Beftjution  and  etiology. — 'I'hc  Amount  of  atlipotte  tiitftue  in  the  bo^ly  ia 
■uhjeet  to  »>iit>iilerHtilc  VHrintir>n,  an<]  it  \s  not  posiiilile  to  state  abi^lutcly 
hat  aliould  Im  eonKidereil  hk  Tinniiitl  ariil  what  as  aliiinniml.  For  prnt-l  jcal 
purposes  we  nmy  draw  Ihi?  line  wliere  the  inrrensed  gizi;  grows  burdensome  to 
the  indivirhial.  Aflt^r  n  ifrtiiiii  point,  any  furlher  addition  to  the  ainnunt 
of  fatty  tissue  is  almost  sure  to  work  serious  injury,  and  iit  therefore  to  be 
regarded  as  an  actual  disease,  ami  not  nierrly  an  i  noon  von  ience.  It  should 
be  said,  however,  that  in  tuili  i«scs  tfie  symptoms  of  nlH'sity  are  very  fre- 
uently  confounded  wilh  tlnw  spririi^'ing  fnim  nther  ilisordn-tt — these  latter 
ing,  indeed,  the  sauic  a'tjohtp-  as  oltesity,  hut  distinct  from  it. 

The  roo6t  ftetpient  and  important  cau^e  of  obesity  is  the  habitual  ingetition 
of  too  larpe  an  flmnunt  of  food. 

A  prime  factor  in  tlie  im-rease  of  adipose  tissue  in  the  ease  of  the  well- 
In-do,  is  insntltiient  nniNi-tihir  netivity,  eonpled  with  an  ahoiHlniit  ingestion 
of  nourishment.  That  an  increase  of  adipose  tissue  iniiy  arise  from  over- 
nourishment  even  in  spite  of  a  considerahle  ainouul  of  niuseular  aetivity,  ia 
ftliowD  by  the  ohese  Bavarian  brewers  and  butchers,  who,  despite  their  hard 
lalxir.  cannot  entirely  dispose  of  the  quantity  of  earbohyd rates  inlnxUneci  into 
liic  BVPlera  through  their  excessive  bwr  drinking,'.  It  is  a  malli^r  of  irulifrer- 
ence  whether  the  excess  is  composed  mainly  of  albuminoids,  f^arhohyd rates, 
or  fats;  for  in  either  case,  if  the  (piantily  bo  snfHeient,  an  inerease  of  adipose 
tissue  may  take  place.  We  shall  soon  ^ec,  however,  tliat  the  exress  Is  usually 
in  fat  and  carbohydrales.     Inasnuirli  as  this  overfee<ling  is  almost  certain  to 

habitua),  the  excess  at  any  one  time  need  not  be  at  all  hirp?.  We  ijften 
Bear  a  corpulent  |H»rson  express  his  surprisr  that  lie  Rrows  heavier  every  day, 
although  lie  "does  n<tt  eat  any  more  llinn  ntln-rs  who  are  lean."  The  ex- 
planation is  eaey  if  we  consider  lliat  a  daily  increase  of  5  g^ni.  of  fat  {l.02fl 
drachm)  suflicea  to  increase  the  wi'ighl  in  Icii  years— for  example,  between 
the  thirty-fifth  and  forty-fifth  years— tU  pounds  avoinhipois.  In  reality  the 
daily  increase  is  Munetinus  greater  than  this. 

The  baaia  for  a  detailed  consideration  of  the  causes  which  lead  to  the  de- 
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jxJBit  of  fat  will  be  gained  l»y  a  coneiideration  of  tlie  pli,v«ifiIofriraI  lawii  relat- 
ing tn  nulritiitii  ilist-DviMpd  by  Voit,  I'ettenkorei-.  anil  tlieir  pupils.  U  lias 
been  ehon-n  thut  Imlli  tlit*  alliutnirioiils  uinl  tlie  ciii-liotiyilnilcjj  nf  the  fotMl  may 
be  a  soupc*'  i)f  fat,  fnrrm'(5  niihiii  the  efuDuniy.  unJ  aliMi  tlmt  the  fiil  fimtained 
ill  tliL*  ffKjil  may  Iw,  ti»  a  hirgu  extent,  direeily  ilt*p<(siliHl  in  liie  till  (.-ells  nf  the 
body.  One  pi'mtmrt  of  Ific  (teL-oin|H»sitiun  of  all'umimtid  suUttances  is  invari- 
ably fat.  Tliid  UKiiailv  uiidergiJtti  fiirtlier  oxidation,  but  it  i«  fioinetiines  re- 
tained uualtereiil  in  tbe  cyslein.  ft  wiaiM  even  (<.eeiii  that  the  alliiiininoiila 
give  rise  In  iiiiieii  trittre  of  Uii.-  fatty  tiKsinw  nf  the  b<Hly  tbnn  are  pHnluivd 
from  the  carlmhyrlnilcs  inp'sted,  alihrni^^h  there  i«  nn  drmlit  lh»t  tin-si^  latter 
may  aI»o  yield  fat,  fartwhydratea  do  promote  oljewity,  but  Jetw  heeausc  lliey 
are  a  direct  Si>inx'e  of  fnl  Ibaii  iMvniiw?  tbi^'  are  easily  d«?foriipi).*ed,  and  w 
Kbiebl  lH>lb  the  iii^^t^j^ted  fat  and  Ihiil  wideji  is  formed  out  uf  the  Hllruniin'>idt« 
from  uxidatioii.  In  tbiK  iiidin-el  way  Ihcy  do  greatly  favtir  a  lendeney  to 
corpulenee. 

We  Dma  poreeive  that  various  diet*!  may,  each  ope  of  lliein,  permit  «f  an 
increaiM?  of  adipose  tiitxuc.  In  actual  life,  of  etMiiite,  the  nioi<t  fri'ijuent  condi- 
tions are  such  ns  remdt  rrnm  tbe  ciistonij*  iim!  haliils  of  ihe  piipuliititJll  ill  ^n- 
eral.  Tbe  diet  is  almost  invjiriably  a  "  mixi-d  '"  one — (hat  is.  it  ronlaius  albu- 
men, fut,  and  i.'urbcdiydrates— and  in  iiiiisl  instances  Uie  obesity  is  due  to  an 
excessive  amount  uf  all  three  elernentrt,  or  at  lea^t  of  llie  fat  and  eaHwhy- 
drales.  A  person  may.  limvi'ver.  beanie  corpulent  wbn  eats  very  little  fat, 
provided  he  eonsuniea  a  larjie  ipiantily  of  alhiunitioids  and  c-arbn hydrates; 
or,  a^tiln,  it'  be  euts  very  little  starchy  food,  provided  he  consumes  a  largo 
amiinnt  of  meat  and  fat. 

Perlinps  these  facts  may  be  made  clearer  by  givins;  a  conerelo  example. 
Voit  tells  us  that  a  vigorous  man  who  retiuires  daily  US  jpn.  of  albuTiieu  and 
251'  pm.  of  fat  to  jiminlain  a  pliysioloj»lca!  p([uilibriui]t  as  re;,'ards  fat  and 
albumen  will,  other  things  being  equal,  begin  to  store  up  fat  if  there  is  any 
further  inerOHse  in  tbe  amminl  of  fat  in  liis  diet.  'I'he  same  result  will  also 
take  place  if.  instead  of  Ihe  rations  prL-vinnsly  staled,  be  ingests  mure  than 
118  gni.  of  ulhiitiien  iiiid  (JMO  grii.  of  t^litnb.  or  more  timn  (tftt  gm.  of  albumen 
aloDC,  or,  iinully,  more  than  118  gm.  of  ulliumcn,  Iiio  gm.  of  fat,  and  :J68 
gm.  of  stareh.'  It  is  ol>vii>us  that  this  laat  diet,  which  closely  resembles  tlie 
average  did  of  an  adult '  in  good  ririunistflneiw,  whose  weiglit  is  neither  in- 
creasing nor  diniinisliing.  is  tbe  one  iiuisl  likely  to  !>e  excL*eded ;  whereupon 
there  niiiet  take  plat-e  a  depotjiijnn  within  the  sy(*tei[i  of  the  suim-pJIhiius  fat. 

Among  tlic  various  kinds  of  food  is  one  group  which  dctsorveji  mention 

'  Ttiis  Rtateni«ut  is  founded  ur>i>ti  an  inin^rliuit  itiMiivoD'  i>f  RuIuigt.  that,  an  far  Rat}i(>  Btnrinit 
Mp  (»f  fat  in  pon^prtn-fl.  the  nic-iuturv  of  vnlitf  fur  flifft-n-tjt  fuudi*  in  the  ninount  of  ht^at  given  tiff  by 
tlicEu  wbcn  Uivy  UDiJor;Ku  nxidatiim  intu  r:(irlK>iii<;-tti<iX)d  gns  unci  waUr,  Muutuivd  in  tliia  way. 
lUO  em.  (at  -  211  gm.  Mltnimca  -  232  va.  slarch  -  234  cm.  vnnn  Ruitnr  -  256  BID.  irnip* 
0us»r. 

•  Prr>tviWy  thr  nmoiint  of  Imt  cuutiiim-il  in  tin-  Ux^  w  cifton  Icm  than  the  nTiovir.  and  ihc 
amnuiitn  >tt  iihtunir-ii  and  stnrrh  muir^wliitt  liu-Krr.  Voit  i-sitiinnti^  Ilic  dtt-l  nf  u  wHI-l(i.4lo  tHi-wio 
a(  127  sni.  rIIiuiul-h,  M)  kiii.  (at.  Htid  'MVJ  gm.  ninrrh:  anH  tl)iil  for  li  viuciroiu  lalxirrr  at  IIS 
cm.  alhiimrii,  M  rim.  fnt,  nrnJ  SCX>i[in.  stnrcli.  Ofcotinti!.  tliroi-  fiuun-st  bit-  intTcly  iipprnximat*. 
Amoii|tllir[MkanT  rlii.-vtr-.i  the  amount  of  iilKuuii-u.  i-pporially  inttw-  food,  ia  maf^-rially  Ir^aa.  Reck- 
ouiiiC  by  ralurirn,  tin;  nvi-rikKc  mc-lalxili^in  of  uii  adult  mali*  umuunlB  to  Z.'IUO  lu  'J.KtMl^  ratloric 
with  oDtiiaual  niUMUIar  labor,  Cliin  itiiivi-minti  ar  niirc  rifOM  tu  3.000  to  3,fiOD  caloiiva. 
working  port^-rs  convvrt  a«  much  ua  5,WV  ciUuriv*  aud  uvvr. 
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a«  being  an  importAnt  factor  in  many  cnsM  of  oliesity;  we  refer  to  alcolinlic 
l>eT(*ragi'p.  Tlieri-  can  Iw  no  doutit  tiiat  intpinjiiTanie  in  this  reganl  plnys  a 
pniminrnl  jmrt  in  itiniiy  instiini'cH.  SiilTit-ii-nt  illii.sl  riilinji  is  fiiniiHlicil  }iy 
brewers,  liotcl  keepers,  ami  the  inliabitnnls  rf  rnuiitries  like  Davaria.  where 
beer  ilrinkin^  is  pn'viileiil.  In  this  purlicultir  it  is  evitleiit  Ihiit  Itt-er  works 
more  liami  tlian  <l«»es  wine  or  sironf*  li<iiu>r;  for  beer  containa,  in  addition  to 
the  alci)hol,  an  appivriaMe  amount  of  slan-hy  njalerlal.  niakinj,'  Ihn  suth  total 
from  the  l>eer  drunk  tiuritiji  iIki  entin;  iliiy  a  i^Mwidemhle  one.  Many  jwr- 
■  Bona  wIk)  woiiM  be  extremely  iniiigtiant  if  ealleil  "tipplers"  habitually  take 
'  IJtc  or  eix  glnsws  of  bei-r  a  ihiv.  ec|iiivalenl  to  l-'iO  gjn.  of  starch,  or,  in  oilier 
wnnis,  to  one  half  the  total  amount  of  starch  renpui-ed  by  the  pysteni.  Evcu 
thi*  (luantiry  ia  frequently  oxfeetleil.  Of  tuur^e  the  throe  or  four  \>er  cent  of 
alcohol  which  the  Iveer  contains  also  promotes  the  deposition  of  fat.  Ali-o!iol 
h  rfadily  nxidizahl(^  and  it  thus  shields  to  a  considerable  extent  the  fat  al- 
rpflily  prrscnt  in  Oie  body  (1  gm.  of  alcoliol  fnrnishea  on  oxidation  7  calories)  ; 
and  it  aliw,  in  all  ]iroi)nbili1y,  WMrk.4  ttiich  inj\iry  lu  the  tittiiucs  as  to  (Hininish 
their  |K)wer  of  etre<tiag  dwoniposition.  \Vc  must  also  remember  that  most 
beer  drinkcro  take  tittle  exen-ise. 

The  long  sitting  at  the  beer  table,  and  tlic  niental  and  pbyttit^nl  slu<;^i»h> 
ness  which  inmioilerate  indiilgen(.-e  in  beer  always  causes,  and,  finally,  the 
incrr-saing  c-«irpulciut'  itsielf,  rxplniu  why  most  beer  driukerit  dislike  ])rotraett'd 
ejLKclse. 

We  have  thus  seen  that  in  by  far  the  larger  number  of  cases  obesity  is 
mainly  due  Lo  the  in|{t.^sti(>ri  of  tx>o  mnch  food.  Xu  weight  ninnl  be  attached 
to  ll>e  usual  (ttjiteiufnl  of  fDrpiiIi-nt  pi-fsims,  Ibiil  they  eat  no  inore  than 
othtrrs.  Few  of  them  have  any  idi-a  bow  much  nourishment  they  do  con^unK!. 
Otherit,  having  already  k-eome  corpulent,  eat  less,  to  be  sure,  than  the}'  used 
to,  but  nevertheless  an  ninmint  sutficipnt  to  maintain  the  acquired  weight. 

Other  factors  may,  no  doubt,  exert  an  iiitliiem-e  u[Km  ttie  increase  of  adi- 
pose tissue  liy  diminishing  the  coiisuniptinn  of  fsit  iu  the  cystem.  The  most 
impnrlant  factor  of  this  t-hiss  is  physicHl  iitui-tivity.  Mnscidar  contractions 
leaiJ  to  the  deconip<wition  of  a  large  amount  of  fat.  This  explains  why  people 
of  se^icntary  habits,  an'l  those  who  sh-ep  long  and  exercise  little,  are  more  apt 
to  iHxtune  corpulent  than  are  manual  laborei-s.  Undoubtedly,  most  of  the 
cases  of  abnormal  obesity  arise  from  the  wi-ll-knnwn  freijuent  c^inibination  of 
siiperubuiidanl  nourishment  with  limited  nms4.-ular  ac-tirity.  The  scantiness 
of  the  niuseular  lalnir  pcrfoniifHl  does  iint  always  dej^r-nd  upon  social  condi- 
tione  or  physical  indolence.  Other  nii>rhid  conditions,  which,  while  ntd  inter- 
fering with  ri«>*i  consumption,  prevent  any  extended  muscular  aitivity,  often 
lead  lo  abnormal  olMisity.  In  patients  sutfcriiig  from  chronic  joint  uJTwIioiis, 
paralysis,  heart  disaisc,  certain  ccrehrai  defects  and  the  like,  we  frequently 
find  pronoun<-cd  corpulence,  which  niHlnidittully  is  referable  to  bodily  in- 
nclivily. 

The  question  as  to  the  origin  of  obesity  becomes  much  more  difficult  if  we 
attempt  to  determine  wliftlicr.  Iwsides  this  "  simjdn  oheaiiy  from  ovcrfwd- 
ing,"  there  is  also  a  constitutional  olH>»ity — i.e..  an  obesity  that  cannot  be 
referred  lo  an  exct-ssive  ingtwtton  of  food,  hnt  which  arises  from  a  patholog- 
itnl  ini]Miirmeot  of  the  bodyV  |Htwor  (o  ilispose  of  the  fat:  introduced  into  it. 
This  question  can  only  be  decided  by  means  of  very  difBcuU  and  laborious 
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examinations  into  tissue  metatiolititn  in  lAtem  stiltjtx'tn.  So  far  as  can  yet  'b6■^ 
inferrctt  from  »iui;Ii  t'xnmiuations,  tliiiro  really  Bcenifi  to  hv  a  tliiuinisheil  power 
of  fat  (xnnbuation  in  soiiie  (ibL'.ff  pi*n*oiis.  'I"he  i.-n»^'*  of  i'nr|H]lt'iiw  In  young 
children,  iti»  appearance  as  a  family  or  an  liereditiiry  cliaractoristic,  the  U'n«k*ucy 
of  oertain  rat-en  [the  Hebrew,  for  e-\ait)|ile)  to  obesity,  may  all  be  oited  for 
the  OBtabliBhii)«Dt  of  mich  "  eonstitiitional  *'  coiiditioiis.  In  all  these  iDBt&nee^ 
llie  imiHjrtiiiHM!  of  a  "  tenilcnL-y  "  In  t(b»;hily  shmild  not  bt!  (ivfrrnteO.  TTpori 
enrct'ul  inventi^tinn  we  i^ball  almost  iiivtiriubly  liml  in  tlio  liabits  of  the  in- 
dividual, as  rejianis  fmid  and  exen-ise.  a  satisfactory  explanation  of  bis  olies- 
ity.  At  all  (events,  we  are  acqunintfHi  with  a  Rorici!  of  jihysiologiral  facts  from 
wlun-h  it  would  Keen]  that  tlic  amount  or  i'lit  c«nverled  is  de|^n<lent  on  certain 
intrnial  cimdiliunH. 

Tims  we  know  specially  tliat  the  conihustinn  nf  fat  is  untjue-stionalily  in- 
crt'ased  by  the  ingpstion  of  thyroid-glaml  subutanc*'.  and  tloit,  ucc-ordinjjly, 
obesity  ha»  frequently  been  found  as»ncialed  with  attnormal  ttniallnesit  of  the 
thyroid  gland.  We  know,  in  addition,  that  c-aittration  leads  to  ahnorma!  cor- 
piileniH'  in  iimles  as  widl  iik  in  ri'innli's,  Tliis  liiw  boen  t;onfirmi'd  l»y  expori- 
meut»t,  and  umNmbti'dly  Mliiml^i  in  rolali'in  Ki  a  number  of  clinical  olx<w>rva- 
tiona  (incriMw  of  fat  after  the  menojunisf,  uflcr  gynwologiml  ojieralions,  the 
infantile  form  of  adipottity.  etc.).  At  till  events,  wc  have  Ih'R-  a  very  inl<?r- 
estinff  mibjcct  that  needti  further  Invenliifation. 

Fatholc^. — After  corpulence  lias  passed  a  certain  point  tlie  condition  ia 
evident  at  tlie  liist  glance.  The  subcutanconi?  ccHidar  tittMue  isi  one  of  the 
chief  placea  in  which  the  fat  ifl  de]>oKitcf1.  Ciin»eqnont1y,  the  panniculutt  adi-, 
posiis  Mocm  attains  consliU'rahlc  thickness.  The  countenance  gi-own  more 
round  and  plinnp;  l>enealh  the  cliin  is  formed  a  second  priimim'n<'i!!  knnwn  as 
the  *'donhIe  chin,"  the  ehest  appears  broadened,  the  waist  enlarges,  and,  par- 
ticularly in  women,  the  breasts  are  chanjjed  to  fjreat  shapeless  masses,  over 
which  the  skin  is  bo  tightly  stretched  as  to  present  lineni  albicantes.  The 
abdominal  walls  are  greatty  altered.  The  Ih-IIv  projccbt  mure  and  moi-e  until 
it  becomes  actually  pendulous,  and  ita  loiver  surface  touches  the  interior  sur- 
face of  the  tliiglis.  Intertrigo  is  apt  to  occur  in  the  groins,  below  tlie  breasts, 
and  between  tlie  buttocks.  Ttie  skin  everywhere  has  a  fatty  feel,  due  to  the 
increftsed  secretion  of  the  sebaceous  glands.  This  Iiy[>erp]asia  of  the  fatty 
tissue  in  the  ]>armli-ulii<^  itdipiisus  in  aHMdciaitcd  with  a  dcpusit  nf  fiit  in  tunny 
parts  of  the  irilcrior  of  (lie  body,  including  (he  mewntcry,  mediastinum,  peri- 
canliuni,  and  the  capsuleij  of  the  kidneys.  Some  of  these  will  be  mentioned 
again  farther  on. 

Of  course  the  circumference  and  weight  of  the  body  become  greatly  in- 
creased. As  an  approximate"  measure  il  may  be  stilted  thai  fur  men  of  mid- 
dle height  a  weight  exceeding  !K)  Vgm.  {Wd  poimds),  and  for  women  75 
kgm.  (Ifio  pounds),  may  be  rf^nrded  as  ahnormal.^  This  increase  in  bulk 
is  the  first  cause  of  subjective  symptoms.  An  olwse  person  has  to  exert  a 
greater  effort  in  making  any  motimi  than  do  other  people,  and  as  a  nccessarj' 
cou8e(|uence  he  gets  easily  tired,  and  seeks  jis  far  as  possible  to  avoid  exertion. 
The  increased  demand  upon  the  muscles  explains  the  fainiHar  fact  thai  cor-| 
pnlent  persons  perRpire  readily. 
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Tlie  graver  syniptoms  of  r(l>esity,  and  properly  the  first  pathologital  phe- 
uomena  of  the  condiiion,  relate  to  the  respiratiou  ami  the  oirculation.  The 
paiiout  begins  to  comphiiu  of  shortiiesa  of  breath  and  ia  subject  to  niarkeil 
dyspDcra  U|win  runninj;  or  clii]il>infi  utrtiri-.  There  nuiv  lie,  at  the  same  time, 
cardiac  distiirl>anec,  Indiented  hy  a  r»pi<l  pnUe,  jialpiljilion,  intermission  of 
the  pulse,  or  other  sliglit  irregiiiurilies  in  cardiac  actiun.  All  Ihese  symptoms 
grow  gradnnlly  worse,  and  to  tliem  ore  added  syrnploms  of  tardia*.'  failure 
and  eouwetjuent  pnsi*ive  coiigeslioa.  There  Is  a  tendency  to  bronchitis  and 
other  catarrluil  troubles.  The  appetite  and  digestion  are  atfccted,  and  oedema 
appears. 

A  careful  nnalysU  of  all  these  symptoms  shows  that  many  causes  condjinc 
to  pn>duee  them,  all  having  n  conminn  U-ndency  to  irnpi'de  re8iiirati4m  and, 
Ftill  more,  eirculatiiin.  One  ttourre  of  dinturbanre  is  the  increasiod  deposit  of 
fat  upon  the  framework  of  tlie  liody.  U  it^  [irobaMe  tliat  the  excess  of  adipose 
tissue  covering  the  thorax  exerts  a  direct  influence  in  nbslmcting  the  respir- 
atorr  motion  of  the  thoracie  walls,  and  renders  the  respiration  more  super- 
ficial. In  this  way  the  return  of  venouH  Idood  to  the  heart  and  the  pulmmmry 
circulation  are  iHtth  iinix'ded,  because  tfie  negative  prcttsurc  in  the  chest  is 
less  tlian  normal.  I^iltewise  tfie  diminii*lied  amuunl  of  Inidily  exerci.«e  affects 
the  circulation  unfavorably.  Brauner  has  shown  hatf  numerous  arc  t)ie  ar- 
TAngemeuts  connected  with  the  fasriiE  for  promoting  the  venous  currents,  by 
means  of  llio  negative  jirr-wsvin,'  resulting  fnun  tite  niovi'rnrnt.s  of  l1ie  budy. 
Whether  the  fat  de]>06ited  around  the  heart  diret-tly  ohstructa  the  cardiac  niove- 
ueuts  is  ftomewliat  doublful,  thouglt  this  vii.nv  h  lu-ld  by  many.  Tin-  futty 
infiltration  of  the  myocanliuni  is  of  more  itnporlance:  the  fat  is  de]wwitcd 
in  the  intermuscular  connective  tissue.  Still,  it  is  doubtful  whether  this 
condition,  which  is  not  so  very  frequent,  after  all,  occurs  a-*  a  priimm-  change, 
or  whether  it  is  not  rather  a  result  of  previous  atrophy  of  the  mycar<lium 
(compare  the  chapter  on  Fatty  Heart). 

Tliere  ia  no  doul»l  that,  in  aliniist  all  eases  where  the  corpulence  actually 
iDdaces  grave  disturbance,  the  cardiac  symptoms  are  of  prime  imiMirtam-e. 
These  are  due,  as  has  just  been  indicfltcr],  in  part  t<i  the  increased  amount  of 
adipose  tissue,  and  in  still  greater  jwrt  to  comjilication?,  most  of  width  are 
excited  by  the  same  causes  as  is  the  obesity  itself.  Tlie  abundant  lulliiose 
ttstme  may  ohstnict  the  circulation  in  the  snniller  hlixid  vessels  and  capillaries 
inclosed  within  it.  Furthermore,  tlie  excessive  development  of  fatty  tissue 
probably  leads  to  the  growth  of  new  blood  vessels,  and,  as  a  cf>nse(|uence,  to 
an  increase  in  the  total  volume  nf  Ibe  blood.  Thta  is  one  way  iu  which  the 
demands  made  upon  the  heart  are  rendered  greater  than  normal,  and  explains 
why  the  (Hirpuleiit  freiiuently  exhibit  cardiac  hy|)rrlropliy.  Other  Inlluentres 
■re  also  at  work  to  produce  this  same  residt:  they  are,  in  llie  (in'l  place,  the 
.ajinie  factor  which  iKvasions  the  ohei-ity  itself — naniely.  the  injiestinn  of  in- 
creased amounts  of  foml  and  drink  {see  the  chapter  on  Cardiac  IlyiM'rtrophy), 
and,  secondly,  certain  other  lesions  which  are  frequently  associated  with 
oliesity  and  are  refend>Ic  to  the  same  causes.  Cliief  among  tlii.^  latter 
class  is  general  arteriosclerosis.  If  this  involve  tlie  i-oronary  arteries, 
it  may  in  lum  occasion  still  further  damage — for  example,  degenerative 
myocarditis. 

Chronic  interstitial  nephritis  is  another  not  infrequent  complicaljnn.    Tliia 
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is  referable  in  part  lo  the  same  causes  as  is  the  obesity.  Gout  and  dialieteR 
arc  letM  fr4X]ueut. 

We  thusi  sec  that  olwsity  ia  often  merely  one  of  many  injurious  resulU  oc- 
casiont-ii  h_v  an  imiiroper  nun]v  (if  life.  It  if,  in  a  certain  8enf>e,  tiie  lirst  dan- 
ger signal  wiiniiiig  the  patient  and  hi.<  Jllly^il•iHn  to  avoid  the  graver  disturb- 
ances which  threaten.  ITiia  is  a  point  of  great  iiractical  importauce ;  for,  wheo 
once  we  have  a  fombination  of  obesity  with  cardiac  Iiypertmphy,  fatty  infiltra- 
tion of  the  heart,  arteriosclerosis,  or  interstitial  nepbrilis.  tlic-  various  causea 
and  effects  act  ami  react  upon  one  auother  in  a  way  most  p^Tilous  to  health, 
and  even  to  life.  There  is  nn  need  of  describing  the  grave  disturbances  which 
invariably  develop  at  the  close  of  the  scene.  They  are  the  result  of  chronic 
cardiac  infiiiltii-ii'ju'y,  arid  have  been  fully  deaerilM-'d  under  rnrdiae  diaeaae. 

In  every  ease  of  olwsity  the  physician  should  examine  the  heart,  lungs, 
vascular  systt-ni,  and  kidiu'vs.  purtieularly  if  there  Im?  aln-ady  subjective  dis- 
turbances. The  examination  of  the  heart  may  present  considerable  dillieultits, 
becau.se  the  i-esults  of  palpation  and  percussion  are  so  much  obscured  by  the 
tliick  cusliion  of  fat  wliieh  covers  the  thorax.  We  can,  however,  have  recourse 
to  auscultation,  and  can  feel  the  pulso.  The  pulse  may  be  either  rapid,  slow, 
or  trre;;ular.  In  the  more  serious  cases  an  X-ray  examination  should  never  be 
omitted.  We  need  not  mention  any  minute  pnrticulars  as  to  the  examination. 
It  may  be  staletl.  however,  that  a  liL*[jjitiL'  enlar^^jcnieut  is  often  found,  but  it  is 
nmeli  less  often  tbe  result  of  fatty  infiltration  than  of  simple  hypertrophy  or 
passive  cougcstion. 

We  have  ibus  seen  that  corpulence  may  sometimes  be  as-wn-iatod  with  grave 
and  dangerous  lesions;  but,  on  the  other  hand,  it  should  be  stated  that  this 
iiiifortunatc  condition  by  no  means  invarialily  exist.".  Not  infrequently  the 
corpulence  remains  mwlcrate.  in  whicli  case  it  is  not  really  dangerous,  how- 
ever inconvenient.  This  is  true  of  a  proportion  of  those  ca-sey  wbich  are  due 
to  the  ingestion  of  a  large  amount  of  nourishment,  associated  with  defective 
oxidation,  and  wliei-e  there  are  no  other  unfavorable  inilueni'ts  flt  work.  The 
olrt'sily  of  bard  ilrinli+'rs  is  almost  always  a  mi>re  iir  h'-ss  daiigiMoiis  condition, 
while  that  seen  in  many  eldctly  persrins  and  in  women  is  often  comparatively 
free  from  peril.  Those  latter  iniUvlduals  are.  to  be  sure,  discommixled  by  their 
great  weight;  they  can  accomplish  Ie*s  than  tbey  used  to — they  are  easily  put 
out  of  breath,  and  have  a  certain  tendency  to  catarrhal  inftammations  and 
rheumatic  difhcnllics,  but  lliey  cseape  the  severer  lesions  aliove  enumerated. 
Kven  these  apparently  burmless  oonditionw  should  not  be  disregarded  by  the 
physician.  a.s  he  i-an  nt-ver  be  absolutely  certain  that  gravu  complieolions  may 
not  Iw  develojied  eventually. 

In  tijue  wc  shall  probably  suceecMl  in  more  e.taclly  defining  the  various 
forms  of  adiposis  and  their  signification.  Certain  clinical  types  already  U-gin 
to  receive  separate  recognition.  Thus,  for  instjincc.  many  cases  of  extraor- 
dinary adiposity  in  children  of  from  ten  lo  fifteen  years  of  age  liear  n  striking 
n'senddance  lo  one  another.  We  refer  espet-iully  to  those  eases  of  boys,  mostly 
rounddieaded,  not  particularly  well-grown,  but  rather  intelligent,  who  prcaent 
an  unusually  strong  adi[iosi;  development  on  the  trunk  and  tlic  haunches.  The 
abnormal  smallness  of  the  genital  organs  (small  penis,  very  small  lesticlea), 
whicli  have  remained  entirely  child-like,  ii>  striking.  Analogous  cases,  also 
with  anomalio.s  of  sexual  development,  iK-cur  in  girls.  In  this  eonnectiou  we 
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may  briefly  nirntion  adiposis  dolnmsia,  <Iejscri()ed  by  Derctun.  Th»  consists 
in  a  roiii  ark  able  Kyiiiniftrieal  li[iornnt(tj(iji  i>f  ilii-  rxIrfrnitit^K  nnj  tlic  bwh',  but- 
not  involving  iIif  liaiuls  ami  Uvi,  and  is  Httswiated  with  severe  pains^  ns  well 
as  marked  hypcnt^thesia  of  the  skin  and  the  dci-pcr  soft  parts.  This  allection 
is  fre<iin'ntly  oLsened  la  elderly  women  willi  »  constittitionally  nervous  prcs- 
disposition.  We  would  here  aUf>  liriefly  refer  to  tlie  peculiar  tane;*  of  circum- 
9crilK'<l  multiple  pvninietriral  lipoma. 

Treatment  of  Obesity. — To  cause  the  disappearance  of  the  accumulated 
fat,  it  is  necessary  to  prnmote  iU  oxidation  in  the  syntern  and  to  prevent  the 
ingestion  of  new  suppUea  of  fat.  To  accomplish  this  purpose  we  possess  only 
two  meanit — lirst,  a  limitation  of  the  ingestion  of  such  kinds  of  food  as  may 
lead  to  the  formation  of  fat  in  ttie  sysl«iii.  and.  hivothIIv,  stiituilation  nf  mus- 
cular aetirity  and  other  factors  which  occasion  the  dentruction  of  the  fat  al- 
ready present.  All  the  rarious  methodic  of  treating  ohe-sity,  without  exception, 
aim  either  to  diminish  the  supply  w  to  inercasie  the  destruction  of  fat. 

The  methods  vary  greatly.  It  niu(*t  be  Ijorne  iu  mind  that  the  diiniimtion 
of  the  adipose  tissue  mui-t  not  involve  injury  to  the  body  itself.  The  treat- 
ment should  not  weaken  the  congtitutioD,  but  (should  invigorate  the  patient,  or 
at  least  be  innocunus. 

It  is  of  prime  importance,  in  cvctt  method  of  treatment,  that  the  total 
quantity  of  ingestrd  food  should  be  diininishi.Hl.  It  is  a  mistake  t<i  fr)rbid  the 
patient  wme  particular  kind  of  fnoil — for  instance,  the  carbohydrates  or  the 
fotjf — with  the  idea  that  they  alone  do  harm,  or  to  allow  him  unlimited  quan- 
tities of  other  kind*  of  food,  in  the  lielief  tliat  they  are  hnrnilecs.  Any  person 
can  eat  albuminoids,  fat.  and  starch  at  every  nieot,  and  yet  not  grow  fat; 
while,  on  (be  other  band,  loo  much  of  any  one  of  these  niay  lead  to  an  inercHse^ 
of  adipose  tissue.  The  amount  of  foo<l  wliioh  a  jwrson  can  take  without  in- 
creasing the  amount  of  ailifxise  tissue  varies  with  the  individual.  It  det)erids 
upon  the  amount  of  material  already  present  in  the  ^Jody,  and  upon  the 
various  demands  made  upon  the  system,  ns  well  as  other  factors.  This  ren- 
ders It  dilVicult  to  draw  up  a  universal  dietary  for  Ibi?  nliese.  We  ciin  liest 
judge  of  the  value  of  any  eourjic  of  trenliiient  hy  its  result^,  and  these  are  best 
meaiiured  hy  the  weiglit  and  the  subjective  enndilion  of  the  individual  patient. 

Of  the  various  elements  of  food,  the  albuminoids  (should  he  diiniiiished  least 
of  any,  because  it  would  bo  sure  to  work  injury  to  the  syjitem  if  they  were 
supplied  in  too  smalt  an  auuaiiJt.  Of  course,  the  alhurninoidf  must  not  be 
eaten  to  such  an  extent  that  the  fat  into  which  they  decompose  remains  intact 
in  the  body.  An  increase  iu  the  amount  of  nitrogi^noim  tissue  is,  however,  de- 
sirable, because  this  promotes  the  vigor  of  the  nmscii-s  and  the  heart,  and  so 
leads  10  the  cxidation  of  larger  quantities  of  the  uonnitrogenous  tissues. 

The  amount  of  fat  and  starch  must  be  much  more  limited.  The  faU  and 
starches  are  more  potent  in  increasing  adipose  tissue  and  in  shielding  from 
oxidation  the  fat  already  atnivA  up  in  the  body  than  Is  nitrogenous  food.  It 
would  not  be  at  all  ailvisable  io  forbid  the  use  of  either  one  of  thf>ie  two  con- 
stituents of  a  mixed  dii-t.  allowing  the  other  alotie  to  be  eat^-n.  A  varied  diet 
is  extremely  desirable,  even  for  one  who  is  corpulent;  and  we  should  exclude 
neither  fat  nor  starch  wholly  from  the  dietary,  but  we  should  merely  limit 
the  amonnti'  to  be  taken.  As  already  imlicateil,  the  amount  of  albuminoid 
food  remaining  unchanged,  a  person  can  eat  double  the  quantity  of  starchy 
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food  that  he  can  of  fat,  without  increaBing  his  adipose  tiiiisuc.  It  is  therefore 
irratinitul  («  slltiw  the  L-orpiiIotil  fat  iti  lHC'j;or  proimrlioiit;  tlum  (itarehy  ff»ods. 
The  dk't  wliii'h  Kbstt'iu  hii-»  rowntly  [impos^-d  for  (he  trcutnieiil  of  obL-wJiv  dm-^ 
prove  Buccei«*ful,  hut  the  explaualiou  of  its  succejis  Vk^  in  Ihe  comparatively 
small  amounts  of  meat  and  fat  ingested.  Precisely  ihe  ^ame  result?  would  be 
attained  if  a  corresjionding  nmouiit  of  fslareh  were  fiul)f'titute<!  for  all  or  a 
pitrtion  of  till!  fat;  Jind  in  prai'tiee  it  i**  desirnlile,  at  least  in  most  rases,  to 
allow  the  patient  both  st-ireliL-s  und  fats.  Of  L-nurwe,  tlie  likings  and  exju-rienei* 
of  tlie  individual  ishould  he  t-onsidered  in  eaeh  separate  case.  The  Banting 
Ireatjnent,  introduced  in  1S(>4.  enjoyed  for  a  lime  a  great  repulatioii.  Its 
inventor  applied  it  lirf^t  of  all  to  his  own  casiie.  and  witli  suecws.  It  rests  upon 
a  rational  haftij^,  innMinnh  as  the  allnniiinrtids  are  allowed  in  abundant,  and 
the  ingestion  of  fat  and  starch  is  limited.  It  lays  too  niueh  sti-e-ss,  however, 
upon  the  oxcluRion  of  fat  as  (^ni[iflred  with  starch.  Of  great  practical  im- 
I»ortance  in  man}-  cases  is  the  strict  prohibition  of  beer  drinhing.  Many  ca.'*efi 
of  obesity  are  due  merely  to  the  exeeswive  aiiioiiiit  of  carbtihydratea  contained 
in  the  unreasonable  quantity  of  beer  di*unk  daily,  if  wrpulent  bwr  drinkers 
of  this  sort  change  their  mode  of  life  in  this  single  particular,  and  drink  no 
beer  whatever  for  from  three  to  aix  monthn,  they  are  almost  sure  to  lose  a 
great  deal  of  wi-ight. 

The  physician  who  boars  in  mind  the  principlcii  just  expounded  can  lay 
down  his  own  rules  for  the  diet  of  hia  patient.  As  already  stated,  it  is  impos- 
sible to  give  figure*  wtiieh  will  apply  to  every  case. 

There  ia  no  one  method  of  removing  obesity  that  is  to  bo  partienlarly  reeom- 
mended.  The  same  end  ean  Ijo  attaimxl  by  the  most  diverse  methods,  and  the 
skill  of  the  physician  ennsit^ls  only  in  hj  arranging  the  diet  as  l«  attain  the 
desired  effeet  without  injury,  and  witliont  causing  too  mucti  discomfort  to  the 
patient.  If  m'c  take  as  a  basis  the  average  diet  for  an  adult — that  is,  about 
125  gm.  of  albumen.  80  gm.  of  fat,  and  350  gra.  of  starch — we  might  say 
that  most  cases  of  obesity  would  ho  sure  to  undergo  inipn»vpnient  upon  u  diet 
containing  125  gm.  albumen  (nr  posf^ilily  even  more  than  this),  40  gm.  fat, 
and  150  gm.  slareh.  The  amounts  of  fat  and  starch  could  be  even  more  dimin- 
ished, but  it  is  usually  Instt  not  tn  he  too  precipitate,  A  gradual  diminution 
of  2  or  3  pounds  a  week,  extending  over  a  long  period  without  interruption,  is 
to  be  preferred  to  the  rapid  treatment  common  at  many  health  resorts.  Of 
course,  the  Ioj^p  of  fat  is  grealor  nt  the  eommeneenient  of  tieatnieiit  than  later 
on,  wlien  the  amount  of  adipose  tisHue  has  already  approached  more  nearly  to 
normal,  and  the  diet  mut^t  undergo  n  gradual  and  (.•orresprinding  change.  It 
is  of  parlieular  iniportaTice  In  inrrea.*?  the  amount  of  nonniirngennus  food«  in 
the  later  stages  of  treatment,  lest  the  albuniiucid  tissues  of  the  body  become 
wasted. 

The  following  dietary  may  be  taken  as  an  ilhistration  of  what  would  be 
euitable  for  a  patient  in  the  beginning  of  tn-alment;  ?"fir  hn-akfaiif.  a  rup  of 
colTiv  willi  inilk,  and  about  th  gni.  of  bread.  At  noon,  a  plate  of  soup.  150 
to  175  urn.  of  lean  meat  or  fish,  leftiiee,  gn?i'n  vi'getaldes,  and  nbnul  25  gm. 
of  bread.  Kor  desgerl,  about  "fi  giti.  of  Imiled  rice,  or  some  simple  pudding, 
or  100  gm.  of  fruit.  To  quench  the  thirst,  water,  or  half  a  pint  of  light  wine. 
In  the  afternoon,  a  cup  of  coffee,  and  with  it  not  more  than  20  to  30  gm.  of 
bread.    For  sapper,  2  egga,  or  tOO  to  ISO  gm.  of  meat,  with  30  gm.  of  bread. 
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a  little  fruit,  lettuce,  ^  pint  of  wine,  or  1  or  2  cups  of  tea,  not  much  sweet- 
euwl.  Butter  sliould  bo  entirely  proscribed  at  first ;  later  on  it  may  be  used  in 
small  amounts. 

Some  approadi  Id  lliis  liill  of  fart'  niU!<t  Ik*  enforced  not  nieri'ly  for  n  few 
weeks,  but  for  muntlw.  It  is  absolutely  neccitsHry  that  ttie  patient  should  t>o 
weighed  every  two  or  tlu-ee  weeki;.  If  the  weig]»t  diminishes  slowly  and  pradu- 
ally,  without  any  subjective  dinturbanf*.  vrt-  have  the  JK-st  proof  that  Hk-  diet 
is  B  suitable  one.  If  the  weight  liocs  not  diiiiini>ih.  then  the  amount  at  in^<stji 
must  umlerpi*  further  reiltifiinn.  If  more  food  can  he  taken  without  the 
weight  increasing  again,  a  larger  amount  may  he  uolifffitatiiigly  peruiiltcd. 
and  ind«HMl  nniy  evwi  be  advisable  if  the  patient  be  languid.  The  iocrcaae 
should  at  first,  however,  be  mainly  in  the  amount  of  nibiiniinous  food,  the 
amount  of  starches  and  fata  not  being  niucli  inc^l'a^'ed.  The  "cure"  cannot 
be  regarded  a>:  complete  until  the  weight  has  been  brought  down  to  that  of  the 
average  individual  of  tlio  given  age  and  st^x.  This  gr>al  having  been  reached, 
greater  fr(ie<loni  in  diet  is  permissible. 

The  object  of  the  treatment  just  suggested  is  exclusively  the  limitation  of 
the  production  of  fat  We  may  also  promote  (ho  destrurtion  of  the  fat  already 
stored  up  in  the  sij'stem.  A  chief  means  to  tliii^  end  is  mui^cular  exercise,  which 
undoubtedly  inereasen  the  oxidation  of  the  adipose  tiflsiien.  Carried  out  in  a 
proper  manner,  it  is  thercfoTC  a  most  VHlualile  adjuvant  to  treatment  Oertd 
has  pointol  out  that  muscular  exertion  doi-s  good  in  sldl  another  way — namely, 
by  promoting  cardiac  activity  and  inducing  deep  respiratory  efforts.  Thus  the 
heart  is  strengtiiened  and  circulation  promoted.  Mountain  climbing  is  one  of 
the  bopt  modes  in  which  to  lake  the  desired  exprcise.  We  ni-ed  hardly  my  Itiat 
the  increased  muscular  activity  mnkcs  it  jiossible  for  the  iintieut  (o  take  an 
increaiied  amoimt  of  food  witlmul  injury.  In  dealing  with  cases  nf  obesity 
in  which  the  condition  is  due  less  to  overfeeding  than  to  ttick  of  nm.scular 
exercise,  it  might  be  decidedly  adviiiable  to  lay  the  most  etress  upon  the  in- 
crease in  muscular  activity;  for  certainly  it  is  more  advantagerms  for  the 
organiiim  to  get  rid  of  its  excess  of  fat  liy  inean^  of  lively  iiurinliolism,  while 
nutrition  is  well  maiiitaincil,  thmi  to  lie  niore  or  less  starved  by  ini  excessive 
limitation  of  diet.  We  t-hould  not  rest  satisfied  with  a  single  mountain  tour, 
but  should  insist  upon  a  persistent  and  considerable  eniploymeut  of  the  mus- 
cles in  gi'mnastics,  walking,  and  the  like.  The  different  forms  of  apparatus 
for  home  gv'mnasties  that  can  lie  purchased,  such  ns  these  for  gymnastics, 
roving,  etc.,  are  vcrj-  useful. 

BaUia  also  pnunotc  oxidation,  btit  they  are  far  less  potent  than  is  muscular 
exercise.  Cold  baths,  brine  baths,  or  baths  containing  carbonic-acid  gas,  may 
be  employed.  One  way  in  which  they  do  good  is  by  stimulating  the  nervous 
Bvstem.  Oertel  regarded  it  of  great  im])ortanee  to  diminish  the  amount  of 
water  in  the  system.  Althougli  this  point  of  view  is  of  importance  chiefly  in 
the  treatment  of  circulatory  disliirlmnet*  (see  Vol.  I),  because  it  is  claimed 
that  the  mechanical  conditions  in  circulator)*  disease  and  paKiJive  eongi'slion 
are  much  improved  by  a  diminution  nf  the  amount  of  water  in  the  body,  still, 
this  factor  ia  not  to  Ik*  wholly  disregarded  in  the  treatiricnl  of  obesity:  but  the 
chief  cause  of  the  rapid  loss  of  weight,  which  we  actually  .«ee  in  the  corpulent 
as  a  result  of  the  deprivation  of  flulil,  is  jnobably  to  be  found  not  in  the  loss 
of  fat,  but  in  the  marked  \oes  of  uater  coiitainril  in  the  body.     We  must  also 
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Temember  that  in  many  odse^  of  ot>esity  tlie  limiUtion  of  drinking  includea 
the  reetrietinn  of  Ix^er  drinking.  "  DeaJccalion  "  may  furllier  l»o  promoted  by 
stimulating  the  perspiration  by  btnlily  exercise  or  by  slfniii  baths,  Tbis  with- 
drawal of  liijuid  froni  the  system,  bnwever,  in  adviBahle  only  in  coses  where 
there  is  already  incipient  cardiac  failure. 

In  conclusion,  we  liave  etill  to  mention  the  treatment  of  oI)efiity  by  thyroid- 
gland  preparationti.  'I'hat  the  iubitiniBtnitifui  iif  tliwi!  inereacttf  tissue  nit-tab- 
oli^ni,  and  tliat  the  weight  ni  the  bodv  may  Iherebv  be  deereaseil,  is  Ijeyond 
quei^tion.  But  in  spiU'  nf  (his.  the  tn'attTient  la  nut  in  gi-m-ral  ic  1h?  reeoni- 
meiided,  m  these  pn'paratinijs  induce  not  only  a  loss  of  fat.  but  also  »  deerease 
of  body  albumen,  and  tlie  entfuing  hna  of  weight  is  therefore  often  associated 
with  a  not  inronsirlerable  dctprioratinn  of  the  general  condition. 

Only  in  thost^  isolated  i'ftM*.H  in  whiili  we  are  justilini  In  aK-iuming  a  consti- 
tiitioiial  iiliesitv  liiiil  has  souk;  coniun-tinii,  p<-rbu[>s,  with  h  di'fi>etive  activity 
of  the  thyroid  glaml  (rii/r  sripra)  is  a  trial  of  thyroid-gland  treatment  josli- 
fied,  and  sometimes  successful. 

It  is  evident  tliat  numerous  exrellent  metltod-t  are  at  our  dittposial  for  the 
treatment  of  obesity,  but  their  applif  ntion  to  any  particular  ca^  should  l>o 
the  result  of  a  cHreful  e»»iisi»]<Tiitinii  nf  the  special  circumstances  presenter!,  A 
very  essential  jMTJiit  is  that  the  injiinctinnn  of  the  physician  should  not  merely 
be  given,  but  be  carriiil  out,  and  it  is  precisely  here  that  the  treatment  of  many 
cases  suffers  shipwreck.  \Vc  iiiay  be  bajlled  by  the  pttticnl's  lack  of  cner^' 
and  persistence,  or  by  the  importunate  demjunis  which  hii^  pmfession  or  social 
position  make  upon  bini.  Indeed,  it  is  sometimes  absolutely  im|>ossiblc  to 
pmsfviite  the  ireatnienl  at  )ioriie,  in  which  t^sc  batliing  and  health  reeorta  are 
to  be  urgently  recommended.  There  alone  can  the  patient  muster  up  the 
resolution  nece^ary  for  carrying^  out  the  dcaiRxl  changes  in  his  mode  of  life. 
The  incont&itable  success  of  treatment  at  Carlsbad,  Slarienbad.  Kissingen, 
Tarasp,  and  similar  resorts  is  doubtless  only  to  a  very  small  extent  the  result 
of  their  specific  TnwHcinal  iiitluentr.  but  it  is  mainly  due  1o  a  strict  oliservanee 
of  the  above-destTibod  diet  and  regimen.  The  interral  use  of  mineral  waters 
is  not  entirely  without  a  beneficial  effect.  Tlieir  laxulive  fpuilities  diminish 
the  absorption  of  fofnl  from  the  intestinal  canal.  11  should  be  said,  however, 
that  the  patient  is  at  the  same  time  expoite<l  to  the  danger  of  a  waste  of  his 
nitrogenous  tissues.  This  is  why  pnllcnts  frequently  complain  of  the  de- 
bilitating elTei't  of  these  mineral  springs;  to  avoid  which,  it  would  be  well  to 
increust'  the  aniouiit  of  ulbuminnids  in  the  dii-t.  Wc  must  also  consider  the 
need  of  guarding  against  too  great  a  supply  of  fluid,  with  regard  to  what  was 
said  above  as  to  the  occasional  advantage  of  "  dcHicration  **  of  the  body. 


CHAFrER   XIV 

SCKOFlTiA 


Definition  and  Symptoms  of  What  ii  Called  Scrofula. — We  desire  to  pre- 
sent, at  tlie  close  of  this  »«x'tion,  a  brief  den^ription  of  .'♦c-rofula,  but  merely 
from  a  practical  standpoint.  From  a  scienliljc  point  of  view  scrofula  is  not 
to  be  regarded  as  any  special  variety  of  disease.     The  term  is  applied  to  a 
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group  of  symptoms  seen  most  fnKjuently  in  cliildhood,  the  essential  features 
of  which  consist  in  tlie  appearance  of  ehmnii;  L>ii1argeiiit-nt«  of  the  lymph- 
•glan<l»i,  nnil  in  t-ertaiii  disMses  of  the  skin  and  mucous  membranes.  The 
simuUanoous  appearance  of  (hose  various  plienomena  does  realiy  produce  a 
wnGi.'what  characteristic  picture,  which  can  frequently  be  recognized  at  the 
first  glance. 

Most  scrofulous  children  appear  pale,  with  »  (laliby  skin  and  eoft  mui^cles. 
The  panniculuB  adiposus  may  nevertheless  he  tolcralily  wt-ll  devi^hipt^l.  Xot 
infrequently  the  face  is  puiTy,  with  prominent  lips.  Tliis  is  called  the  "  tor- 
pid habitus."  In  other  cases  the  child  has  email  features*  and  a  remark- 
ably delicate  white  skin,  which  but  partly  conceals  the  superficial  veins,  and 
i*  readily  suffused  with  blusjies.  To  these  tlie  name  "erethilic  bahitua  "  is 
applied. 

Knlargrii  lympli-glaiuls  are  to  be  felt  in  the  throat,  at  the  angles  of  the 
lower  jaw,  and  in  the  back  of  the  neck,  and  occas^ionaily  in  other  ])artti  of  the 
body.  These  gtaud)*  may  remain  indolent  for  a  long  while,  or  they  may  aup- 
purato  and  break  externally.  Clironic  cutaneous  eruptions  arc*  often  seen  in 
variouB  places.  The  ntnst  roinntnri  of  tliesc  in  a  Bcaly  or  hniMftiginouR  eczema, 
affecting  llio  face,  wfllji.  or  extremities.  Hfore  fievere  affeetions  arc  lupus 
("  lupus  ficruphulnmrum  ").  prurign,  and  licln*n  scropliulosnruni. 

Of  Uie  mucous  mcnihrnne.'i,  the  conjunctiva  and  the  lining  mcnihrane  of 
the  DOStrilB  are  most  frequently  affected,  (.'nnjunctinllfl  in  various  forms  is 
a  cliaraclKristic  Miiiptoiu  of  scrofula,  as  are  also  blcpliaritrs  eiiiaris.  keratitis, 
and  chronic  rhinitis,  wliicli  lust  often  terminates  in  a  iimnouneed  ozjena  (7.1'.). 
(.'Iironic  di-sHiscft  of  the  car  are  also  fre«|uent,  such  as  otitis  media,  with  per- 
ioratioa  of  the  tynipanuiu,  and  occat^ioimUy  caries  of  the  mastoid  cells  and  its 
unfnrtunatc  results. 

l>f  the  deeper-lying  tissues,  the  hniies  anil  joints  are  most  apt  to  suffer. 
The  affcctiona  Im-ntwl  here  aro  almost  exclusively  "fungous" — namely, 
fungous  ostitis  and  periostitis,  white  swelling,  and  caries.  Formerly  there 
was  fretpicnt  use  of  such  terms  as  "scrofulous  iunanimation  of  t!ie  knee 
joint,"  or  "  Bcrofulous  caries  of  the  ribs." 

If  we  inquire  into  the  nature  of  this  strange  group  of  sjinptoniB  thus 
briefly  enmiicrated,  we  shall  find  tlmt  by  far  the  greater  nutnlter  of  cases  of 
well-uiarked  scrofula  aro  examples  of  tuberculosis.  Tubercle  bacilli  have  Ijeen 
detnoiist rated  in  connection  with  most  of  the  f  iingoii.s  or  "  scnifuloiis  ■"  discuses 
of  the  Ijoneu  and  joiut:^.  Oza'ua  is  oft^'u  a  tulHTcular  di^i'ii>e  of  the  nose,  lupua 
is  a  luberculosi*  of  the  skin,  anil  many  forms  (if  ntorrhtm  are  really  tuberculosis 
of  tlte  ear.  The  artiology  of  "scrofula  "  is  therefore  in  the  mnin  ide-ntlcal  with 
that  of  tuljcn-ultK^is  (ly.  f.) ,  and  this  cxpbiins  why  the  old  physicians  Imbitiifilty 
iii.sistcd  upon  the  inlimatc  n-lalionsliip  iK'twi-i-ii  iliii  two  diH?aws.  It  was  for- 
merly thought  Uiat  scrofida  often  termiiitttcd  in  tuberculosis — ihat  is,  a  scrofu- 
lous child  is  apt  to  suffer  eventually  from  tuberculosis  of  the  lungs,  intestine, 
or  brain.  To-day  wo  know  that  mopt  scrofulous  children  do  not  become,  but 
that  they  are  aln-ady,  tnberctdnus. 

Besides  tulwrculosis,  hereditary  syphilis  and  that  acquired  in  childhood 
may  produce  symptoms  that  formerly  were  ascribed  to  scrofula.  Sy]>liilitie 
diseases  of  the  bones,  nose,  skin,  etc.,  sometimes  produce  clinicat  pictures 
wbich  in  all  respects  resemble  those  described  above.     But  with  our  present 
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diagnostic  knowledge  and  technical  appliancps.  wc  can  generally  succeed  in 
determining  the  true  nature  of  the  morhid  pr'KL'a.ses  in  quesflion. 

iliit  there  are  eertaln  other  di.srtist'fl  cnrulition«  that  can  {)<•  fiwrilxxl  npilhor' 
to  tuher[.*ul()si«  nor  tii  syphilis:,  sm-li  as  ^vrtain  pinvi.-iti*nt  anrl  divcrsifiod  dis- 
eases of  the  skill  ami  of  the  iniieous  inernhraiU'  which  coiilinuallv  ri'fi|i|M*ar,  as 
wdl  a$  certain  general  disturljancea  of  nutrition  all  pointing  to  a  eonstitulional 
cause. 

A.  C'wmy  has  grouped  alt  these  processes  under  the  collective  name  of 
"pxiidativ*?  fiiatbosis,"  nml  lia*'  wiujrht  to  aulwtitute  this  ronci»ption  for  that 
of  semfula,  formerly  ut*etl.  lu  these  caw*  wc  have  lo  de-al  willi  exudniivc 
processes  (urticaria,  eczema,  impetigo,  scrofula  of  the  ttkin,  catarrh  of  the 
iniicous  raeuihruiies,  «*eondary  enlarfrcmeiit  of  Hie  lyiupli-gliinds.  etc.)  wliieh 
seciu  to  have  grown  out  of  a  (^)innion  soil.  The  "exudative  diatlicsis  "  not 
infrequently  appears  iu  ilitTerent  members  of  the  same  family.  The  disonler 
grows  with  improper  nourishment  of  the  chiUl,  and  is  repressed  hy  proper 
nourish  men  I. 

It  lAOuhl  lie  diflicult  at  Hie  present  time  sharply  tn  define  and  limit  (he 
idea  of  "exudative  diathe-sis."  W«'  believe,  however,  that  there  ore  pniper 
grouruls  for  its  assumiitifm.  and  that  llie  term  "  exudative  diathesis"  should, 
at  least  partially,  replace  the  4»ld«r  one  of  "scrofula.''  wliieli  has  ceased  to  he 
wrvicenhle.  What  inrlines  us  to  accept  the  Ihcory  of  iiuch  a  constitutional 
anoirtaly  ic  the  fart  that  in  adiiltf*  alsri  wr  f»liscrv<?  ii  finnip  tif  pi-rnlinr  diseiisird 
conditions  (hat  might  not  irnprmperly  he  iiichidi'd  under  ttn-  idi-a  of  "  exiulative 
diathesis.*'  Wc  refer  to  eerUiin  fi»rms  of  chronic  urticaria  uod  multiple,  so- 
called,  a  ngi  on  euro  tie,  circumpcribtd  cedema  of  the  skin  to  peculiar  paroxysmal 
disturhances  of  secretion  of  the  na?al  mucous  memhrane.  to  jionie  fonup  of 
hronehinl  aslhtna.  to  atlacks  of  "  iionoiis  "  gastroxynsis,  to  the  cxtreinely  re- 
markalile  rliiiiea!  jiieture  of  tvdira  itiueona,  to  various  jH-eutiar  fnrnis  nf  in- 
termittent hwi-llings  of  joints  and  of  constantly  ri'curring  and  rapidl)'  disap- 
pearing periarticular,  apparently  periosteal,  sweltiugs  of  the  fiagers,  etc.  v\U 
these  disens<'d  conditions  are  characterized  by  the  fact  that  the  same  "exuda- 
tions" always  recur  without  any  proviK-ation  in  the  persons  **  predisposM-d.'' 
In  such  cases  we  almost  always  have  to  do  with  so-caflisl  **  nervotis  "  jKTsnns, 
u  Id  mumus  ciditis  and  nervous  bronchial  asthma,  and  with  disease*]  processes 
which  nro  usually  resistant,  and  wliicli.  «s  r^piirlence  tj-acbes,  can  I>e  ameli')- 
rnted,  if  at  all,  far  more  Ijy  general  measures  ilian  by  I'Mal  treatment.  All  tlie 
morbid  i-dnditions  mentioned  have  heretofore  been  descrihed  as  resting  upon  a 
"  nervous  "  basis.  But.  in  accordance  with  the  views  expressed  hy  C'zerny, 
il  docs  not  (ipcm  unjustifiable  to  us  here  also  to  speak  of  an  "exudative 
diathesis."  Other  pcHatrists  (Kschi'riseb,  vh\)  now  lav  the  greatest  stress 
np<in  a  hyiM-rphisia  of  the  U-mph -glands  and  the  lymphatic  organs  (tonsils, 
follieli>H  nl  tin'  root  of  the  tongue,  follicles  In  the  inle«iin;d  mueons  membrnne, 
ihyinuN),  iiml  would  substitute  the  i-onception  of  a  "lymphatic  diatliesis" 
("«tNtus  lympluiticus")  for  the  old  one  of  "serofuln."  We  we  here  that 
MUHlern  tm-flicine  cannot  do  cntirelv  without  the  old  constitutional  ide«.  A 
inon*  detaiUil  discussion  of  these  ipiestinns  would  certniiily  lead  us  loo  far. 

TltatniBiit. — .\fter  what  lias  been  said,  a  comprelionsive  discussion  of  the 
iiVittuwiU  ii(  nerofulu  and  of  the  e.\udative  diathesis  is  entirely  out  of  the  ques- 
\M\.     ll  iuu»t  In?  again  emphasized  that,  in  the  treatment  of  most  cases  of 
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this  cla»t.  the  main  attention  is  to  be  fiaid  to  the  general  hygienic  and  (]ict«tic 
in(;asur[r>  rathi-r  tlmn  to  the  (*i«eclal  trwUmeJit  of  ariv  Incal  ditwrdiTs. 

According  Ur  old  nic<lieal  experience,  fud-liver  oil  and  salt  bath(«  have  a 
Epecial  reputation  in  the  truatnu'ut  of  "  scritfula."  If  ciremni-liiuuefi  permit, 
the  best  way  h  to  vi?it  some  place  where  there?  are  brine  baths,  such  as  Kosen, 
Suiza,  Salziingen,  Arn^tndt,  Kreuznatrh,  Miinslur  uin  Stein,  Kuliine,  iteichcm- 
hall,  Isohl.  or  f'nllHTg. 

Treatment  at  these  rcwrts  is  preferable  tn  the  m<*c  i>f  artifieinl  batlw  at 
home,  because  it  is  under  more  favorable  hygienic  triirroiindings.  The  use  of 
sea  bathi;  (Wykauf  Kuhr,  Ilugen,  and  many  others)  is  highly  to  Ije  recom- 
mended in  many  eai*s. 

It  is  thi'R'fnn.'  the  duty  of  the  phyfician  in  eviTV  casi'  of  "  sfniftilii  "  to 
analyze  the  letiology  ami  syinplnnis  ctiivfuUy,  in  order  to  determine  with  what 
he  has  to  deal.  "  Scrofula  "  sliould  be  regarded  merely  as  a  short  way  of 
naming  a  certain  group  of  s^-niptonis.  It  is  convcnii-nt  to  r*'taiii  the  term  aa 
beinf;  leg?  likely  to  startle  the  friends  of  tbe  rhild  than  WDulii  the  true  name 
of  the  dii<ea.se. 

"  We  may  hrit?fly  mt-ntioii  a  few  fiii'(.s  with  regard  to  tliu  treatment  of 
scrofulous  swelling  of  the  lymph-glands.  Piiinting  the  overlying  skin  with 
tincture  of  iodin  is  a  very  eommou  praetiee.  hut  it  seldom  doiw  much  good. 
We  liave  obtaintti  more  satisfactory  reyuits  from  iwlofonn  ointment,  or  from 
the  repeated  inunction  of  soipo  viridis.  For  puriieulars  as  tti  the  ojH'oiiig  ot 
aliMOs^es,  or  the  extirpation  of  glands,  we  must  refer  to  works  on  surgery. 


Vra.    DISEASES  OF  TlIK  NEKVOUS  SYSTEM 


I.  DISEASES  OF  THE   PERIPHERAL   NERVES 

SECTION    I 
Diseases  of  tmh  Hknsory  Nerves 


CHAPTKIt    1 
GENERAI,    KKMAKKS    UPON    THK    DISTUKBANCKS   OF    SKNSIBILITY 

TuE  (listurhances  of  senaibilitr,  like  all  other  functions  of  lite  iiltvcr,  are 
manifested  in  two  directtoiu.  Under  Ilat]l^lu^'i^■al  i-oiiditions  we  obgervo 
firltpr  MX  abnormal  dirinnution  or  a  (.-riiniih-lc  til)t>LMK:t^  nF  Botisiliiliiy  (Bna«- 
theaia)  or  a  uiorhid  iin:rea-'M!  (liyiHTafitlioKiii),  While  in  aiiastlu-rtiii  the  nrdi- 
nary  or  even  (he  hlrnri|^«sl  irriljiltinis  wliit-li  excite  llie  tteimorv  tierves  produce 
only  u  weak  and  iuiisiKiiitic-itnt  sti'titfuUuii.  or  even  iiu  c:-orix'i<pon«1ii)>;  eentiiation. 
at  all.  in  hypfrirstht^sia  ver)*  severe  ami  pHinfiil  wnsations  arc  cjiutied  by  weak 
irritaliinis.  The  "  »viiif)toiiis  of  seiisiMy  irriutiiui ''  are  to  be  diBtingiiinlied 
from  hyi]erH>Kt)iettia,  altii(>ii;;li  Ihey  ant  often  prwetit  atnng  with  it  By  this 
(erni  we  mean  sensatinus  whicli  cnusc  internal  irrilntion,  not  from  without, 
hnt  from  certain  ttbnonnal  ntDrhiil  t-onditions  in  the  nerve  itself.  In  the 
region  of  cutaneoufi  (Jcnsihility.  with  which  we  tilinll  t'liiefly  concern  onnwives 
in  what  follows,  these  syniptoma  of  sensory  irritalion  show  themsefves  partly 
BB  ac-tiinl  pain  and  partly  aa  the  ao-calleil  parawthejuin! — tliat  is,  almnmial 
aensalioiis  in  the  skin,  which  tire  termed  **  fornuL-uiinn "  (tlie  crawling 
of  ants),  "prickling."  "  numhtiesi*,"  ''a  furrj*  feeling,"  "hut  and  cold  feel- 
inp."  etc. 

The  Dif«rfnt  Fomu  of  Sensibility  (Cntaneout  and  Uuicnlax  Sensibility) 
and  the  Uethods  of  Testing  Them. — Aft  i»  known  from  ithysiologv,  the  irri- 
tation of  the  wnsory  ruljineoiifi  nerves  prndm'cs  in  us  a  niniilH-r  nf  wni>a- 
lionti,  diffcriiij;  in  (jiinllty  aicurdiiig  to  tite  manner  in  whicli  tlie  irritation 
acta.  If,  therefore,  we  wonid  obtain  an  accurate  estimate  of  the  eondition 
of  the  patient's  cutaneous  sensibility,  we  must  make  a  special  test  of  all 
the  different  forms  of  (iensatinn ;  for  we  often  see  that  the  disturbances  of  sen- 
sibility do  not  involve  all  (he  forms  mentioned  alike,  hut  that  one  kind  of 
irrilalion  is  fnjlowwd  by  |)erfeelly  normal  sensnlitm,  wliik'  there  3«  more  or 
leas  complete  ana«tliesia  for  another  kind.  We  term  siB<*h  jmrtia]  niitestheHias 
of  the  skin,  which  are  manifest  toward  only  one  or  more  forms  of  irritation, 
**  dissociated  "  or  "  partial  aniestlieaiaa."  The  exact  study  of  these  partial 
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■nfrathesiiw  is  tlic  more  interesting,  sinw,  accordidg  to  our  present  pliysiolug- 
ieal  tlteoneij  (Htix^  Uul<i))c-liviiler,  etc.).  tlie  diHtireut  (jualilieH  of  eutaueoux 
iBensibility  are  transmitted  to  the  conBcioiisnoss  l)_v  spei'ial  nerve  fibern,  so  that 
there  are  in  tin'  skin  ilJlTercnl  terminal  nervmia  organs  fnr  lite  pertreption 
of  touch  and  superlVial  prewure  slinniU,  jiain,  fiild  ami  lieat  8timu1i,  etc. 
Tlie  fibers  for  the  diiTerent  fomia  of  cutaneous  sensibility  have  separate 
eotiraes  in  the  spinal  cf^rd  (aee  the  f4)]Iowing  chRiiter).  The  testing  of  theiw 
various  forms  of  sengibility  in,  therefore,  ftf  jireat  viilue  in  U)<'alizin(;  morbid 
prrn-esiie!'  in  the  ppJnal  cord.  In  ad<lition  to  tutuneous  sensibility,  that  of  the 
deeper  slruitun^it  ( fascia^  niiiKt'lvri,  joinlii)  uliould  always  Irt!  let«tcd  iit  the  same 
time. 

The  various  forms  of  futHneons  sensibility  which  must  U-  tesl^'d  sepa- 
rately in  every  cfLrcfnliy  tvindiutrd  tsoiiftory  examination  are:  toucli,  heat  and 
eold,  (>ain,  pretwiire,  anil  tlie  so-called  muscular  sense — i.  e^  the  sensattous 
of  position  and  niotiitn. 

1.  Sensihilifif  to  Ctmtact. — flensnlidnfl  of  toncli  are  prnduced  Ijy  simple 
.liglit  nier-hanical  stimuli  of  1}ip  snrfnc-e  nf  the  skin.     There  is  no  radical  dif- 
'ftrence   l»etwcen   "tmu-li"  and   the   li^htetjt   '"  prL'sj*ure   siiniuli."     We   must 
take  care  tliat  the  deei>cr  strncturos  (fascia;,  muscles,  etc.),  are  not  mechanie- 
s-lly  irritated  by  tlie  pressure.    The  superficial  cutaneous  sensibility  is  best 
tested  by  means  nf  the  hair.     Every  slight  iH^nilinj*  of  the  hair  irnmetlialely 
LprrKhieeis  u  sensor>'  inipri'ssinn,  am^'d   by  the  light   mechanical   pressure  or 
IpuU  on  the  nerve  tenninatiim^  wliicli  ai-c  ho  ahiindanlly  presc-nt  in  tlie  hair 
rollick's  (M.  von  Frey).     In  the  parts  of  the  skin  not  supplied  with  hairs, 
[he  so-eilli'd  Moissner's  corpuscles  are  prf)bahly  the  receptive  organs  for  con- 
[taet  stin>uli.     The  well-knowni  cx[n'rlent-p  that  gpntlo  strokirg  of  the  skin 
Itfr  more  cli-«rly  perceived   than  simple  touch,  is  explained  hy  the  fact  th4t 
ji^rokin}^  of  the  skin  prodin-es  a  stronger  mcdianical  elimuluB  (iunugo  hairs, 
Colds,  and  vrinklcs).     The  examination  of  the  sensibility  of  tlie  skin  to 
imple  contact  is  usually  performed  hy  repeatedly  touching  or  stroking  the 
irt  of  tlw  skin  to  Ix"  tested  with  the  finder,  a  fun;  brush,  or  some  other  blunt 
fobjoct   (not  of  metal,  in  order  to  exehide  sensations  of  cold)   while  the  pa- 
ient's  eyes  arc  shut,  and  asking  the  patient  to  suy  whether  lie  has  felt  the 
icli  or  not     Wlicnever  hairy  portions  of  the  akin  are  to  be  tested,  it  is 
iniendc<l  to  tejst  the  sensibility  nf  fht'  hairs  (i.e.,  of  the  hair  follicles), 
tests  of  sensibility  are  generally  conducted  with  the  patient's  eyes  closed, 
'hen  it  is  necessary  to  call  the  patient's  attention  to  the  investigation,  it  is 
fclways  beet  to  do  go  afresh  hy  asking  "  Now?  "  and  then  either  really  to  touch 
the  skin  or  else  to  ask  the  riuosfion  when  ordy  pretending  to  touch  it.     In 
Ihis  way  we  can  l«cst  guard  against  errors  which  otherwise  may  readily  arise 
from  a  lack  of  attention  or  of  practice  on  the  part  of  the  patient.     We  may 
often  moke  the  patient  close  his  eyes  and  then  count  the  number  of  times 
we  touch  the  skin,  or  we  touch  the  skin  in  different  parts  of  the  body  (alter- 
nating on  the  two  legs,  etc.),  and  tlieti  ask  him  to  tell  merely  the  place  where 
he  is  touched  {vide,  infra).    The  degree  of  correctiif*?*s  of  his  answer  of  course 
shows  tl«  condition  of  the  sense  of  cojitacl.    The  coniparisou  of  llie  sensibility 
in  p>-mmelrical  parts  of  the  body  is  of  importance,  esijccially  in  unilateral 
di«turbancefl. 

In  «  go<Hl  niony  cases  the  patients  feel  the  slightest  touch,  but  nevertheless 
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tliey  say  Itmt  tlie  touch  mi  the  affft-lt*!  part  is  ''more  mdielinct,"  "  duller," 
in  8)»ort.  "  liilTerent  "  froiti  that  on  the  nonnai  part  of  tlie  skin. 

2.  Sfrimlioiis  of  licat  and  Void  {Tcmjieraiure  Sense). — A8  we  have 
alroaily  i*ai<l.  pliysiologieal  invej»tigation3  (lioldj'oheid'er,  etc.)  have  lately 
led  ufi  to  licliove  thai  liimsations  of  heat  and  coUl  arc  to  ha  regarded  as 
due  to  two  distinct  fiindions  of  the  L-u(«ne(ni!»  nerves.  These  functions  are 
also  performed  by  spevial  nerve  terminations  and  nerve  fibers.  If  we  test  the 
W'[isiititit_\  of  Hit'  skin  for  lieiit  and  rnld  wilh  n  ptfinted  tiietal  rod,  Iwiitt'd  or 
cooled.  «'L-  can  canity  lie  conviiu't'd  llmt  the  tint  nid  excites  a  sensation  uf 
warmth  only  on  detinite  parts  of  the  skin,  and  tliat  the  cold  rod  excites  a 
sensation  of  enid  only  on  other  definite  pointa  ("  warm  pointB,"  "  cold 
points"},  hut  on  the  intervening  points  these  rods  e\eite  uo  sensation  of  tem- 
periLlun*.  Krniii  rt']N>iili-d  pi^r.'ioiial  nhKervHlimi  m'm  ain  hUite  that  pnlliologif^al 
pyniptonis  agree. eoniplelely  with  this  theory  of  tlie  existence  of  P^wciol  nen-e 
couduflion  fur  seusatious  of  lieat  and  told,  for  we  see  that  changes  iu  the  tem- 
perature senw  in  the  skin  hy  no  nieanei  affeet  the  heat  senw  and  the  cold 
sense  e(|ually.  It  is.  therefore,  always  necL-ssary  to  test  both  forms  of  tlie 
teuipcratiMv  fienst;  separately.  We  ofti'o  lind  that  while  one  form  of  tem- 
perature sense  is  in  nornial  activity,  tlie  other  is  niut-li  altei-ed — a  pninLnineed. 
partial  atiiesthesia  to  lieat  or  euld.  The  ailectvd  sense  may  Ik;  wholly  Joi<t  or 
merely  blunted,  an  that  hot  water  is  fell  merely  as  tepid,  or  ice  as  cooL  If 
tlie  tem])erature  sense  he  lost,  the  application  of  a  hot  or  cold  oliject  will  cause 
only  a  sensation  of  touch,  and  not  of  temperature.  Extreme  temperatures, 
especially  extreme  heat,  exeite,  as  is  well  kmiwn,  a  sensation  of  pain.  This 
may,  i)f  course,  reitmtn  nurinal ;  but  if  tliere  is  also  analgesia  (ri(/<^  i"/*^),  H 
disapjiears. 

If  ana'stJiesia  to  cfdd  Im>  pn'sent,  patients  often  speak  of  having  a  distinct 
sensation  of  warmth  wlien  the  skin  is  touched  with  a  lut  of  k-e.  This  symp- 
tom, which  vc  diwoverpd  and  called  "  |)en't*r1eil  temperature  w?nse,"  may 
perhaps  l>e  explained  hy  supiMisirg  that  the  heat  nerves  are  excited  by  tlie 
stverc  Irritation  from  cold. 

Itcsides  the  sensations  of  temperature  we  usually  test  also  the  patient's 
capacity  to  distinguish  ditfereuces  of  temperature.  Within  tlie  motlerate 
degrees  of  temperature,  80"  to  lOO"  P.  (85*  to  35"  C),  differences  of  1°  F. 
(O.JJ"  C.)  are  easily  distin.guishahle  under  normal  conditions,  and  even 
0.5°  F.  (0.2°  C.)  can  he  dislinguii-heil  «n  the  face  and  fingers,  but  onlv  alxtut 
2"  F.  {V  C.)  on  t)ic  hack. 

Variations  in  the  temperature  sense  are  very  common.  We  often  lind 
them  (especially  in  spinal  disease)  in  those  cases  where  the  simple  sensibility 
to  touch  is  fully  retained.  The  test  of  the  sent^ihility  to  heat  and  cold  should 
therefore  never  U*  omitted  in  tesiing  the  sensibility.  It  can  lie  dime  with 
sullicicnt  accurnry  for  all  practical  diagnostic  purp«jseF>  simply  by  touching 
tlic  skin  with  large  test-tulx-s  tilled  with  ice  or  hot  water.  The  various 
therma-sthesiunielers  that  have  been  devised  are  too  complicated  for  practical 
purivSses.  For  a  hasty  test  it  is  sometimes  (]uite  serviceable  to  tr>'  whether 
the  patient  can  distinguish  warm  hri'Hthing  u^kui  a  given  portion  of  the  skin 
from  cool  blowing  upon  it 

-X  St'itsation  of  Pain. — The  sensibility  to  pain,  as  SI.  vein  Frey  has  demou- 
Btrated,  is  pn>hah|y  transmitted  by  special  nerves,  the  cud  organs  of  which 
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must  be  sought  for  in  the  intra-ypitlwlial  uerve  termiaations.    Fur  this  i-eason 
l^seiustionit  iif  pain  aiwavji  n-qiiin?  sliinuli  which  [wui'truto  thu  dcepiT  epilheUal 
lyere  (pin  pricks,  (irm  pinching,  slrnnf;  heat  stiinuli).     St'ncatimis  <((  jwin, 
i-are  always  prodm-ed  by  suc-li  stimuli,  whitli  are  attondeii  by  a  certain  injnry 
LoF  tisKUL<«,  esiM-Tiallv  of  th«  iiprvr*  IcmiiimlionB,  ae  hy  (iovcrc  pi-essurt}   ("con- 
Itusion"),  liy  strun;;  heat  slitiuiliis  C'tmri]"),  eli-.     Pnin  Imn  the  all-impor- 
tant and  useful  (ask  of  warning  us  of  the  otcurrenee  of  an  event  wliicb  may 
pn^duLT'  soniu  dama^r  lo  tJic  body,  and  of  calling  forth  some  dufL-tisive  im-aa- 
ure.    Under  pathological  contlitionti,  cutaneous  sensations  of  toufh  aud  pain 
Am  by  no  means  always  ]N>ralli?l.    \Vp  smnt'tiitifis  wi^  thai  a  palieid  ilncrt  not 
ifnel  a  einiple  touch  on  the  skin,  when  slicking  a  nopillc  into  it  is  ininu'di- 
ately  |>ninful ;  wliilo,  on  the  oilier  hand,  wp  Hlill  iriore  fn'i|m'i)lly  find  Ihnt  a 
rputicut  feels  ijtiitc  a  light  toueli  on  the  »kiu,  hut  that  the  nio^l  marked  irri- 
ttation,  such  oa  pinching  or  pricking  it,  does  not  excite  the  tilighteitt  pain,  but 
is  felt  only  as  a  simple  touch,  or  at  nn«t  a»  a  ulijjlit  [jressure.     Thin  Inltcr 
Condition  of  sensibility,  the  lot^^H  of  etiTaneou^  ttem^lhilitv  to  ])ain  with  retained 
taetile  senaihilily,  iu  termed  analgeeia.     Hotli   in   pfriiilieral   and   in  central 
nervous  diseases  analgesia  is  a  i^yniptttni  that  may  !«•  «]nite  fre'piently  ohsi-rved. 
Tbe  te«t  of  semtibility  to  pain  may  be  lH'i>t  pi*rff>nncd  by  pricking!  with  the 
,  point  of  a  pin,  and  also  by  pincliing  a  fold  of  the  skin  with  cnnsiderahlt!  force. 
'1'he  simple  test,  wlH'tfier  a  patient  is  able  to  distinguii^h  between  the  head  and 
tlie  point  of  a  pin,  ts  much  eniployeil.     We  tluitt  obtain   infornialion  at  th'O 
same  time  of  the  acnsibility  to  touch;  for  a  prick  witii  tlic  point  of  a  pin  nor- 
mally excites  a  sliglit  pain,  while  the  applicatiun  nf  tlie  pinhead  eanses  a 
ition  of  simple  toueh  or  slight  pressure.     In   testing'  llie  sensibility  to 
lin  we  must  l)e  careful  to  prick  fleep  onmigii   ([lenetratirig  the  p]iidermi8), 
but  at  first  we  must  employ  only  brief  pin  pricks.    Only  when  these  are  not 
felt  as  painful  should  we  use  long-continued  pin  pricks.     Very  often  hy  sum- 
mati'in  of  the  irritation  (vi'le  infra)  a  lively  sensation  of  jwin  is  produced. 
If  there  L>c  marked  aualjresia  we  can,  of  cnursc.  stick  a  pin  deep  into  tlte  skin 
or  push  it  through  a  fo[d  of  skin  wilhnut  causing  pain. 

4.  Sense  of  Prmsure. — By  pressure  sense^  proper  we  mean  those  deep  aen- 
kUona  of  pressure  which  ac'tt  pnidnccd  by  stituuli  aeting  on  the  deejior 
icturca  (fascia?,  tendons,  muscles,  periosteum).  By  very  simple  experi- 
we  can  readily  dciuonstnite  to  ourselves  that  these  structures  arc  indi- 
lally  aensitive  to  pressure;  thus,  for  exampte,  every  healthy  individual  can 
clearly  distinguish  whether  pressure  is  exerted  down  to  the  bone  or  not 
Therefore,  the  diffen-ncefl  in  ttii'  degree  of  pressure  are  not  estimated  simply 
aecording  lo  the  intensity  of  the  stiniuhis,  but  latlier  «cci»rding  to  tlie  Ineal 
action  (in  respect  to  depth)  of  the  pres.'Jiire  stimulus.  The  test  of  the  pres- 
Bure  sense  enables  us.  therefore,  to  judge  dire<'tly  of  the  sensitiveness  of  the 
before- mentioned  deeper  structures.  Tbe  well-known  statement  of  K.  II. 
TWdier  that  we  dr»  not  estimate  the  intensity  of  the  pressure  sensations  ac- 
cording to  the  absolute  increase  of  the  stimulus,  but  only  according  lo  its 
relative  increase  (iihout  loie  twentieth  to  one  tliirtietli  <>f  the  mlgiriid  strength 
'of  the  stiniulua).  requires  a  different  interjiretatinn  now  than  formerly. 

According  W  our  experience,  the  clinical  examination  f>l  the  seusitiveuesa 

^pressure  of  the  deeper  structures  is  of  ihe  greatest  importance.     It  occa- 

illy  show?  dietinct  tLnomaliea  which  could  not  be  demonstrated  in  any 
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other  way.  Partial  |Hirrtlysiw  or  ditiiinution  of  Hie  prefwurc  sense  is  by  no 
means  rare  in  diseasos  nf  the  spina!  cnnl  (tiilww,  niyelitis.  riiin|irw*ion,  tii- 
raora),  and  also  in  diseaws  of  the  brain  (particularly  when  iissucialed  with 
Bpinal  disease,  infantile  cerebral  palsy,  etc.).  It  is  noticeable,  but.  readily 
understood  from  the  preceding  explanation  of  the  interpretation  of  the  deep 
pressure  sensations,  tliat  aniHimlies  of  thn  pretwure  sense  are  often  associated 
with  annmalien  of  the  AO-callcd  iiiuneular  sense  (ride  infra),  wliile,  on  the 
other  hand,  the  pressure  sense  is  generally  normal  wlien  the  must-'Ular  sense 
is  unimpaired. 

Different  methods  and  instruments,  such  as  von  Euienburp's  "  barEeathcsi- 
ometer,"  have  lieen  devised  fur  testing  aeeurately  the  sense  of  preeaure  in 
patients,  hut  they  have  entered  hut  little  into  practice  on  account  of  their 
elaborate  character.  For  the  ordinary  demands  of  practice  it  in  siitTieiont  to 
test  the  pressiii-c  sense  by  applying  the  finder  or  any  blunt  object.  By  press- 
ing witii  the  linger  we  can  vary  the  pressure,  make  it  weaker  or  stronjfer,  and 
thus  learn  whether  the  patient  is  able  c-orrectly  to  slate  all  these  ditferenwe. 

5.  The  So-ca!ied  .]fit*rnlar  Seuge,  E/tperialiy  the  SensntUins  of  Motion  and 
Position. — A  number  of  sensations  are  classed  together  under  the  names  of 
"muscular  sense"  or  '*  nuiscular  sensitiility."  They  are  not  all  of  the  same 
value.  Most  frcfpieiidy  we  call  our  power  to  Ik'  informed  of  the  p<isiiion  of 
any  of  our  limbs  without  the  help  of  our  eyes,  and  of  the  extent  of  any  motion 
made  by  them,  the  "muscular  sense."  If  we  put  a  healthy  person's  arm 
into  a  given  position  when  his  eyes  are  closwl,  and  tell  him  to  put  the  other 
arm  inti»  the  same  [lositioii,  he  can  do  it  with  eurii-iilcralile  flccurai^y.  If  wo 
make  passive  movements  in  any  of  the  joints  of  the  extretiiities,  a  healthy 
periH>a  wliose  eyes  are  closed  can  easily  and  correctly  stale  tlie  form  and  direc- 
tion even  of  the  sliphteat  of  these  movements.  In  nervous  patients,  however, 
this  power  may  lie  diminished  or  lost,  and  wi*  nflen  ^vnk  of  '*  disturbances  of 
the  mUM-iilar  si-nwe  ";  hiit  we  must  note  thai  the  jiulgmenl  as  to  the  pusitiou 
of  the  limhs  and  the  passive  movements  executed  with  them  is  not  exclusively 
due  to  tin;  s*'nsil)i!ity  of  tlie  muscles,  but  probably  depends  also  upon  the 
Bensibility  of  the  joint  surfat^es,  ligaments,  and  tendons.  All  of  Ihewe  parts, 
as  well  as  the  skin,  are  relaxed  or  made  tense  in  the  different  ntovements. 
Nevertheless,  we  believe  that  it  is  the  change  in  muscle  tension  that  chiefly 
enables  us  to  judge  of  the  posilioji  and  movements  of  limbs.  It  would,  there- 
fore, be  more  correct  to  sjieak  of  sense  of  position  (the  Hcnsation  of  position  of 
the  limhs)  and  sense  of  motion  (sensation  of  passive  naovements)  instead 
of  the  "muscular  sense."  Coneirning  the  teniiinal  ner^'e  organs  of  the 
deeper  structures,  our  knowledge  is  at  present  still  ilefeetive.  In  the  muscles 
the  flo-called  "muscle  spindlca"  are  generally  umsidered  to  Ik  the  terminal 
nervo  organs. 

Sensibility  to  movement  is  tested  simply  by  making  the  patient  cIom  Wb 
eyes,  by  taking  an  arm  or  a  lej}  firmly  in  both  hands,  and  then  by  making 
passive  movements  up  and  down,  right  and  left,  at  first  extensive  and  then 
gradually  less.  The  |Miticnt  should  state  the  direction  of  the  movement 
made.  We  may  also  de-scriW  with  the  extreiiiitics  difTerent  letters  or  6gure8 
in  the  air,  which  the  patient  should  recognize  with  his  eyes  closed-  If  Hie 
lest  is  to  be  alwplulely  accurate,  pfxasive  mnvements  must  be  tested  in  all  the 
joints  individually  (shoulder,  elbow,  hip,  knee,  etc.).  ^ 
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In  important  caitpfi  oTie  must  never  neglect  to  test  accuratelj  the  Keiittations 
of  motion  iu  tin-  liifltnl  jointu  (liiimi,  fin/jpr,  foot,  tots),  sint-e  frptnienUy 
tnarlceil  iliHtiirbHtm>w  arc  found  Irtc  when  llie  seusihility  to  movement  of  the 
large  proximal  joints  (^limililer,  tiip]  is  still  aiiiiutit  c-oiu|)letel)'  uuimpaired. 

The  sensibility  for  the  posiliou  and  posture  of  the  limbs  is  tested  by  put- 

Cting  one  extremity  pa.tAiv<r|y  into  a  ffiven  position  and  then  a^tking  the  patient 
to  put  the  other  eorreApondLnf:;  extrotnity  intn  the  t^nie  poftitit^n,  as  nonrty  as 
possible.  It  is  still  belter  to  have  the  patient  make  some  definite  nioventent, 
especially  to  point  to  or  seize  some  object,  at  first  with  the  eyes  open^  then 
to  lei  him  close  his  eyes  and  repeat  the  movement  as  well  as  he  can. 
Marked  disturbances  of  the  sensation  of  position  and  motion  are  found 
pto«t  fret|uenlly  in  (nlies  (hn-saSi."  {viih'.  infra),  hut  ncil  infrefjnently,  too,  in 
Other  diseases  of  the  spinal  eord,  in  L-erehral  hemiamesthesia  and  hemiataxia^ 
as  9nA]  aa  in  hyolerictil  tinu'KtheBia  nnd  paralysis. 

The  sensation  of  the  sfrenjjtli  of  voluntary  mnseular  contraction,  the  so- 
called  "tiense  of  elT<irt,"  is  quite  different  from  the  .'(enBatione  just  described. 
Idea  the  peripheral  sensalioiij^  in  tlii;  inuscles  and  tendons  we  perhaps  have 
do  with  s|H>cial  scnwitimis  of  iniicrvatiun.  In  raising  weights  we  vtax  dis< 
tingiiish  with  considemhle  accuracy  the  lighter  from  tlip  licavier.  In  such 
cases,  also,  we  deal  not  with  the  ul)solute,  but  with  the  relative,  diflfereneea 
in  weight;  we  can  usually  tell  quiie  plainly  wlieu  one  fortieth  of  the  original 
weight  has  been  adde<l  or  taken  awny.  The  sense  of  effort,  then,  is  somewhat 
finer  than  the  sense  of  pressui-e.  In  order  to  exclude  the  latter  in  the  test  we 
have  the  patient  lift  the  weight,  Mispeniled  in  a  towel,  with  his  hand  or  foot, 
hut  in  the  lnwer  exireniities  it  is  scarcely  possible  to  exclude  entirely  the  co- 
existing sensations  of  presj^ure. 

We  must  mention,  in  conclusion,  that  muscular  contraction  is  in  iti»elf 
aoeompanie<I  by  a  pcnfvalion,  as  inny  lie  pnived,  for  exiimple,  in  irritating  the 
niuscle>(  by  faradisni — elLrlro-imisi-uhir  ^^^■l>Kil)ility.  Iti  i-tfrtain  fornis  of  spasm 
the  nunw-ular  eontra(^inn  ijeconies  so  strong  1lint  it  i-init«'s  a  dcridi'il  pnin, 
which  i*  probably  dtie  to  irritallou  of  the  sensory  inu^^'ular  nerves  diin-overed 
by  ('•  Sachs.     , 

Tests  of  the  sense  of  effort  and  of  the  electro- munrular  sensibility  have 
thus  far  l»e<'n  hut  little  emplovfd  in  nervous  diseasejs.  Thry  Jilao  have  no  great 
prnrtimi  significance. 

6-  fUrctro'Cuianeoits  SensibilUif.     Vihralion  Semfihiliti/. — The  test  of  cuta- 
neous sensibility  by  means  of  the  eletiric  current  has  been  proposed  by  various 
oliHervers.    The  a<tvantage  of  it  is  that  in  this  way  the  intensity  of  the  irri- 
iatiiin  can  be  very  eahily  and  acfiimli-ly  gnidi'd  iind  exjirosfted  in  numbers, 
by  tlwf  poi^itinn  (if  the  e<>il   in  using  t!ie   fanulic  current,  or  by  the  galva- 
nometer in  using  the  constant  current.     The  faradic  riinx-nt  is  usimlly  em- 
ployed in  testing  the  sensibility,  and  we  designate  it  by  the  iKisition  of  the 
il  when  the  first  p**nsatinn  is  felt  and  the  pn«tition  when  the  first  pain   is 
elt.     Tathologii-al  deviations  arv  given  by  roiripftrisnn  with  normal  portions 
f  the  skin    (testing,  if  possible,  synimetrical  |knrts)   or  with  healthy  people. 
The  galvanic  current  is  also  uwd  to  lest  sensibility,  noting  the  occurrence  of 
a   burning  sensation   at   the  catlxMlc.      Vin   practical    purposes,   the   teat   of 
ht:tn»-iutant*(Hi.s  sensibility  is  unnecessary,  since  its  results  are  the  same  as 
testing  the  sensibility  to  touch  and  to  pain.    The  testing  of  vibration  sen- 
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eibility  fosseriua  (wn8ii>ililv]  by  placing  tuning  forks  on  tho  bones  and  soft 
imrts  is  equally  unnecessary. 

7.  The  Lficiifizflfioit  of  Ciitanrimx  Jmpri-Ammx.  Srnst  of  homlHy. — 
I'uJer  normal  cniKliliniis,  as  wl-  know,  not  only  ilo  wc  fct-l  thf  toui-h  of  an 
i)l>j<*c-l,  but  wo  can  tfll  willi  a  guod  \\v\\\  oJ"  iicriirm-y  \.\\v.  pliiii'  on  our  skin 
whicl]  WH«  tourheil.  'V\i\»  power  wc  tertii  the  uUilily  to  localize  our  sensation. 
In  nrrvKiis  patii-nU  we  often  Boe  that,  wliile  rutaneouB  eensihility  is  still 
jireni'iit  ( tti"  reft-r  nut  i>i]ly  to  taetilp  sensibility  but  also  to  tlie  other  fonns), 
il  is  liHiilizfil  iiinrf  poorly  anil  with  letw  accuracy  tliatris  the  case  under  normal 
cyn<litiniis. 

In  the  simple  ti<»t  nT  the  sense  of  contact  we  may  also  examine,  at  least 
TOiiphly.  the  jKiwor  of  lorjiUzation  if  we  ask  the  jwitient  also  to  state  where 
the  tiiurli  \a  iA\.  or  if  we  ii^k  liiiu  to  <Ieaip;niiti-  with  his  hnnd  as  ntrurately 
as  jM)ssiIi[e  the  pjirt  of  the  skin  liniclied.  A  rimre  ncctirale  nii'lhod  W.1(*  pro- 
powd  by  K.  11.  Weber.  It  consists  in  dt'terniininj;  llic  sniulU-Bt  distance  which 
must  sc|iarate  twu  siiiiultaneniiR  eiitaneoikR  irritanbt  from  eacli  other,  in  order 
Uial  Ihey  may  he  perceived  as  two  locally  distiiut  senmations.  Weber  has 
roniiil  that  this  distame  differs  very  miuli  in  ihtTtri'nt  i)arts  rjf  the  boijy,  nnd 
fnmi  this  he  liiw  divided  the  wluite  »!iirface  of  the  ckiii  into  wi-i^atled  tactile 
circles.  As  data  for  the  (r.\uuiinutinu  of  patients,  some  of  the  fi>;iires  obtained 
by  Welter  in  lieatthy  individual!'  may  here  tw  given:  Tlie  sicmlleKt  distance  at 
which  till'  twu  points  iif  n  ])air  of  ennijms^es  *  Applied  at  the  same  lime  In 
tlie  skin  may  l>t!  plainly  dislin>ruishe<l  front  each  other  iti  11  to  15  mm.  on 
the  clucks.  (1  mm.  at  the  tip  of  the  nose,  'Z'i  mm.  on  the  forphead.  X.'i  mm. 
at  the  lip  uf  the  tonjjue,  -1  to  .'i  mm.  at  (he  hat-k  of  the  tongite  and  on  tlie 
li|w,  ^14  mm.  on  the  neck.  77  mm.  im  the  upper  arm,  40  mm.  on  the  forearm, 
31  mm.  on  the  backs  uf  the  bunds,  1 1  to  Jfi  mm.  on  the  hacks  !»f  the  finjiors, 
2  to  ;t  nun.  at  llie  lips  of  Hie  linjfcrs,  55  to  77  mm.  on  the  back.  4.5  mm.  on 
the  chest.  77  mm.  on  the  tiiij;)).  40  mm.  on  the  lep.  4(»  nmi.  on  tlu»  inMep;  but 
these  Jin^rea  show  certain  variations  in  different  individuaU,  so  that  they 
are  to  lie  repiiriled  as  tndy  averBije  values. 

Tcstiiijr  the  Sense  of  liM'a)ity  hv  Wchcr's  rTicthod  lias  no  jfrcat  practicjd  ini- 
porlaiice;  it  also  lakes  very  iiiucb  time  uiid  ilcnianda  inlcllifrenee,  patience, 
and  goo4l  will  on  the  part  of  the  patient.  The  influence  nf  practice  is  maui- 
fi-sted  iu  a  very  remarkable  way.  since  tlii'  perceptible  riifTi-rencv  heeomee  con- 
aidprahly  less  if  the  exaiiiinalions  are  often  repeaU^d.  (In  the  other  hand,  a 
single  examination,  os  in  tcstin;;;  any  fiirrii  of  hensibility,  must  not  lie  loo  loiif^ 
protracted,  for  otherwise  the  patient  may  easily  liecome  fatigued,  and  the  data 
obtained  will  lie  entirely  contradictory.  If  we  tesl  tlie  sense  of  locality  by 
brin>;iMg  down  Ihe  two  points  not  at  tho  aanie  time  but  one  after  the  other, 
unti  vnry  it  by  I(»iiihin;r  the  same  place  twic**,  or  a  different  place  eacfi  time, 
we  obtain  from  tbo  outset,  as  we  have  re]»eat(illv  iifcivi-d.  smaHcr  numbers 
than  if  we  toticti  the  skin  with  the  two  points  of  the  compasses  at  tbc  mlhio 
time.  We  also  obtain  soinewlial  different  values  for  the  fineness  of  Ihe  wmw 
of  localily  if  we  ti-st  the  so-called  sensations  of  motion  (Leube) — that  is,  the 
distinction  U^twceii  a  simple  circ-umscribcd  touch  of  the  skin  and  a  very  short 
line  drawn  with  a  stick  on  the  akin.     In  thia  way  wo  can  also  determine 
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w)ieliier  the  pnlicnt  cnn  (li.Hliiignish  acfiiniMy  (he  tJirection  of  transverse  and 
longilmiinal  hoes. 

We  may  also  mention  here  two  peetiliflr  Anomalies  of  sensibility,  polyiejttke- 
si'o  ((.(.  Fiwhcr)  ami  ntlothiria  ((lU'rstciner).  Polyiratliesla  if  ti  fivnil'ti'iTi 
shown  liy  ocrlain  imtientH  (i-H^ifcially  imtients  with  tahes),  whti,  when  ttic 
skin  is  toaeliei)  with  only  nne  point  of  the  (xmipasscs.  have  a  seiisatiou  as  if 
they  felt  two  or  even  more  p<nnt9.  The  cause  of  fhis  remarkahle  anomaly  oE 
sensntion  is  nnl  yet  aiietjuutely  explaine'l.  In  allocliiriii  a  t»(imulation  of  the 
fikiti  (tonch,  pain)  X*  fell,  not  tin  lhe  part  Iniit-Tn-il,  hut  on  tlic  i-nrn-spniulin^ 
jKjinl  OH  tlie  other  liulf  of  the  Ujtly.  This  n^inarkable  symptoiri  has  been 
obeen'e<l  a  few  timefi  in  cerebral  liemiph-jriii.  etc. 

8.  Delay  vf  !<ensalion  (so-catfcd  Ihhiiird  Coiifiurtion) .  Sumuiaiion  of 
Jrriiniion  and  Aflfr-scnfatinns. — fjuito  fi*e(|nently  in  dideaaes  of  the  spinal 
cord,  enpeeially  in  ronipresfiion  parnlysin  anrl  trtbe.s  (y.  i-.).  auil  nut  infre- 
quently in  peripheral-ncrvc  iliseasc  (neuritis),  we  we  a  inarki'il  delay  in  seti- 
t^linn  after  llii-  ai-tiim  of  an  irritant.  This  rtviiiptoni  afTeets  <-liiefly  the  sensi- 
bilily  to  pain.  If  in  »\h'\\  n  ease  wc  sliik  a  pin  into  the  riole  of  »  patient'* 
foot,  wveral  ecfjnds  elapse,  even  ten  at  twenty,  it  is  said,  Ijefore  the  pain 
ia  felt.  As  was  first  oNst^-rved  by  Naunyn  and  K.  Itcmak  in  ta1>es,  and  a.-;  had 
often  been  eouHrnied  since,  after  sticking  a  pin  into  the  foot  there  is  in  such 
CAgtt*  first  a  simple  M>nsation  of  slight  [iiessure,  and  smiie  .tei-oiiilK  hiler  llie 
pe«-iiliar  sensuti'in  of  [loin,  h>  that  the  patient  at  om-e  responds  to  tlie  prick 
with  *' Niiw,"'  and  a  litlln  later  with  "  Ow ! '*  nji  an  expr(!ssiini  of  piiiii. 

On  analyziujr  this  symptom  souiewliat  more  elosely  we  w^iU  have  to  distin- 
frnish  between  single  brief  and  continuous  irritatiora  (pin  pricks).  If  we 
make,  for  example,  a  Hirgle  elmrt  priik  in  the  skin,  it  may  hajipeu  that  lite 
pain  thns  eaused  apjieai-s  roiiipanitivcly  lah'.  This  syiiiploni  depeiiil!*  per- 
liajM  upon  a  "delay  of  eondiictiou/'  alllKJiif;h  it  iti  still  imdt'ternuned.  of 
coorsc,  whether  Ibis  delay  takes  plate  actually  in  the  peripheral-nerve  fiber 
or  in  the  interpolated  pinplion  cells.  The  conditions  in  [wrinsnent  painful 
excitation  {continued  pin  prlt-k)  an'  (liffereiit.  In  these  cases  we  notice  very 
often  that  ininiediatcly  after  tlic  in-^ertinn  of  the  ]jin  the  ]witienl  fwls  nothing 
nr  only  a  simple  ttJtieh.  If  the  prick  lie  continued,  howuvcr,  llien?  is  felt  a 
lively  sensation  of  poin,  often  only  after  a  few  seconds.  This  phenomenon  Js 
npiwrenlly  due.  not  to  a  delay  of  conduction,  but  to  a  sTunnuition  "f  the  irritant 
action,  wbidi  thus  gradually  attain.^  suflitient  iiiten.«ity  finally  to  break  through 
the  existing  resistance  and  to  i-eaeh  the  consciousness  in  full  strenyih.  At  the 
same  time  witli  the  sensation  of  pain  there  is  usually  a  reflex  twitching,  and 
the  same  conditions  are  therefore  to  I>e  considered  in  testing  the  cutaneous 
reflexes  (viik  infra). 

In  this  cunnectioo.  it  is  well  to  mention  briefly  the  after-senKalions,  which 
we  liave  noted  in  the  nmst  striking  fashion,  especially  in  canes  of  tabes.  After 
■  Kiugle  short  prick  thei^e  after-sensations  appear  as  a  burning  feeling  in  the 
akin,  which  lasts  a  strikingly  long  time,  or  else  the  first  sensation  soon  ceases 
aftiT  the  prick,  and  then,  in  the  same  spnt  no  the  skin,  new  siulden  scnsjtlinnR 
of  pain  arc  felt  several  liinen.  just,  as  if  the  patient  liinl  Ik'ch  pricked  anew. 

I*.  The  t^prciai  ScnsihUitt/  to  Touch  {Strreofjnfuftic  St'n-tr). — The  highest 
and  moat  raluahlc  function  of  the  skin  as  a  sensory  organ  is  the  judgment  we 
can  make  of  the  size,  form,  hardness,  and  eom^istcncy  of  objects  by  feeling 
68 
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of  them — in  sliort,  the  recognition  of  tlicm.  Tim  function,  the  special  sense 
of  loui-ti,  is  apparently  a  complicateri  (^stimnte  of  all  the  eeparate  sensationa 
difrivL'tl  fnmi  the  ililTiTciit  i-iiluiiL-tms  uorves,  to  which  are  always  added  at 
the  t<atiic  time  a  lur^'v  iiiiinlwr  of  t^i;iiKH(ioiiM  of  tnovenionl  ntii)  wrnsaticiis  of 
pc)«itiun.  For  "  toucli '"  and  "  feeling  "  alvrays  imply  a  luovciticnt  of  the  parts 
which  touch.  For  this  reason,  in  raau,  the  function  of  "touch"  is  chiefly 
localized  in  the  highly  sensitive  and  extremely  mobile  finders.  We  see,  there- 
fore, (hat  a  patient  wlioso  hand  is  eoiiiplctely  paralyzed  can  recognize  object* 
either  with  difficulty  or  not  at  all  by  the  touch,  altlumgli  the  cutnnetjus  «ensi- 
hilily  is  retained.  If  there  be  actual  amesthesia  of  the  skin  it  h,  of  course. 
also  impossible  to  recc;^ize  objects  by  the  sense  of  touchy  although  mobility 
is  retained.  Wc  estimate  the  size  and  shape  of  objects  princi]«l]y  by  our 
nniseiti  sensations,  its  consitttency  and  surface  by  means  of  the  pressure 
sense,  teifi|)erature  senaations.  etc.  Tliere  arc,  however,  also  cases  where  the 
hand  can  In;  nmved  well  enough  and  where  the  sensibility  of  the  skin  and 
muscles  for  the  ditferent  qualities  of  sensation  is  retained,  but  iievertheleee 
the  recognition  of  objects  by  the  sense  of  touch  is  markedly  impaired.  In 
such  eases  there  is  probably  always  sonip  <"-nrehral  (cortical)  distnrbance, 
which  may  be  regarded  as  analogous  to  cortica.!  blindnewi  and  cortical  deaf- 
ness— that  is,  tJie  iiorrnal  rnetital  estiiTiate  iind  consecpienHy  Ihe  "nndorstand- 
ing"  of  the  various  cntancous  'sensntinns  received.  The  anlhnr  has  seen  such 
conditions,  et<peeially  in  cerobrai  infantile  punilyuis;  the  intelligent  cliihl  feels 
every  touch  on  the  skin  perfectly  well,  Ijut,  wlien  his  eyes  are  closed,  ho  cannot 
recognize  by  feeling  of  them  with  the  affoeted  hand  the  most  familiar  objects 
(key,  knife,  ring,  money,  etc.).  At  any  rate  it  la  very  lmiK>rlant,  especially  in 
eereliral  discanis,  not  to  neglect  lliifi  mode  nf  in  vest  iga  ling  the  spti'ial  "sense 
of  tiMicli.*'  If  we  choose  for  our  tests  simple  stcreonietric  tlpircs  (sphere, 
cube,  cone,  octahedron),  we  may  also  speak  of  a  ** stereognostic  sense." 
In  every  case  of  dislurljanco  of  the  stt-rengtiiwtic  sense,  all  the  different 
forms  of  cutaneous  and  espwially  mu"cidar  sennihility  (senw  of  pi>sition, 
(leep-pn^ssiire  H-iisibili[y)  niitfi  be  c^aniimil  iiiiuiilel  v,  in  cirdi'r  to  decide 
whether  the  faulty  recognition  of  the  nlijiH't  felt,  is  due  to  lack  of  sensibility 
or  to  inability  to  interpret  llie  seuso'ry  imprcssious. 


CRAPTRR    11 


THE   SENSORY   CONDUCTION   TRACTS   AND   AN-'ESTHESIA  OP 

TtIK   SKIN 

Course  of  the  Sensory  Conduction  Tracts. — Tn  the  previoos  chapter  we 
discusMil  the  ilillV-rciic  varii-tics  nl'  i-utaiicoiis  and  miisciilnr  iH^nKlhtlity  ;  wc  will 
now  lake  up  the  question  of  the  paths  by  which  thc-e  sensory  stimuli  are  con- 
dueled  from  the  periphery  to  the  central  organ.  In  the  first  place,  we  mudt 
consider  the  origin  of  the  peripbeial  sensijry  nerves;  for  the  peripheral 
sensor}'  nerve,  with  its  lenninal  organs  in  the  tikin  for  the  reception  of  ei- 
ternal  iniprt-^slous,  jiinst  be  ri-ganlcd  in  the  saint?  way  a*  every  other  nerve 
fiber,  v]z.,  as  the  direct  prolongation  of  a  nerve  cell  (ganglion  cell).    We  now 
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know  definilely  that  all  pcriplipral  sensory  nerve  fibere  come  from  the  cells  of 
the  »piDa]  ganglia  (intcrvertehrHl  gari^'lia).  All,  or  at  least  most  of  these 
cells,  have  a  sliort  process  wliicli  soon  JiviJes  into  two  ofF^liootd  from  the  cell ; 
a  long  one,  going  to  the  surface  of  the  Ijoily  (the  peripheral  Bcnsory  nerve), 
and  a  slwrter  one,  whiyli  enlttrs  the  [Kwlfrinr  mot  of  the  spinal  cord,  ami  is 
intended  fnr  the  further  induction  of  sensory  impressions.  Almost  all  the 
filMirs  of  the  jwislerior  rtwits  accordingly 
come  from  tlie  spinal  gaaglia;  during 
fcetal  development  they  grow  from  their 
cell*  of  origin  into  the  spiiuil  iH>rd.  The 
spinal  ganglion  cell  with  its  two  proc- 
eaeee,.  tlie  one  going  iv  (he  prijilier}'  of 
the  body  (peripheral  sensory  nerve),  the 
other  to  tlie  ttplmil  cord  (posterior  root 
filler),  forms  the  first  (peripheral)  sen- 
sory UL-uron.  All  stimuli  uri^^inaling 
from  tlie  surface  of  the  body  and  the 
deeper  structures  (nmeclcs,  etc.).  iu  the 
first  jiIhw,  reat-li  the  spinal  cord  liy 
means  of  the  posterior  root  fibers.  The 
sensory  cranial  nerves  (trigemiiius,  va- 
gus) must  be  considered  as  altsolutely 
homologous  with  the  sensory  spina) 
nervna. 

As  iMjon  as  lliu  posterior  roots  hnve 
entered  the  spinal  cord,  a  very  matksd 
sepamtioD  of  the  fibers  occurs  (sec  Figs. 
114  and  115);  one  (median)  part  en- 
ters tlie  white  piislerior  i-ohnnii  of  the 
c<ird,  while  another  part  t-rmtinues  itito 
the  gray  posterior  horn.  A  tliinl  ]>art 
(Fig.  115,  4)  g*x«  to  the  antcriur  horn 
and  breaks  up  inio  arborizations  around 
tho  motor  cells — tlio»e  are  evidently  patlis 
fur  reflex  movements. 

Jjei  us  first  cimsiiler  the  (IIkts  enter- 
ing the  posterior  ciduinns.  Sooti  after 
their  cntranw  the  lihers  ilividc  again 
into  a  short  dcsceiuling  and  a  Ling  as- 
cending briDch.  Tlie  short  doscemling 
hranches  serve,  as  I  sufipcct,  for  reHex 
pniceiwes  {vitte  infnt),  while  tin-  aw-end- 
ing  fibers  in  the  ptisterior  cnlumus  form 
the  irpecial  tvntinuation  of  the  cetitripetal  tract.  That  portion  of  the 
posterior  columns  into  which  thc!=e  rr>ot  (iliers  enter  is  called  the  '"posterior 
rw»t  xone,"  or  **  root  entrance  zone."  Since  new  root  fibers  are  constantly 
entering  the  cord  as  wo  go  upward,  the  fihrrn  roniinp  from  the  lower  portions, 
and  e'-p(H'iallv  fntni  the  hunhar  conl.  ari^;  gradually  pre-sc^]  tnwanl  the  median 
line  by  the  new  filers  that  eott-r.    Tluis  it  liappens  that  the  fil«rs  from  the 


Flu.  IH.— (P'miti  KiJi.MiiiR.)  Dinfiriiiit  nf 
thrruuntc  of  the  [nJifliTiur  h-iuhjo'  runt 
fil>i'r«  in  the  siiinaJ  mrrl  uml  mrdiillit  i>l>- 
lonfratn.  Voriier-Seitniittr.  -  AnU-rnlm- 
ftal  ooiumnii.  KUir^irn-HeiUn.  B.  - 
Latcrut  wrabcllar  txuvt. 
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lumbar  and  the  lower  dorsal  cords  arc  in  (luitc  a  median  position  in  the 
cervical  cord,  iu  the  re^jiou  of  th«  (^o-culkti  itolumiw  of  (joII,  while  thy  tibers 
arising  from  the  posterior  TonU  nf  the  cenital  iiorvi^  pass  ujiwanl  in  the 
column  of  Bunlm-ii.  All  thcvu  fihcrs  which  exjcn<l  upwani  in  tlic  posterior 
columm  end  iu  Itie  nui-lci  of  lioll's  and  Burdacli'^  uoluiuns  in  the  beginning 
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Fta.  lie. — rFn>in  KniNouft.}  DwKrani  of  »  InmswriK'  wi-tion  nf  the  spinnl  ^ntA  with  capreUl 

rrasrd  to  tht' course  nf  ihc  pOBtcrio?  root  fibers:  1.  Fitwmin  ttw  iw»trrif>r  Miluinn.  2.  Filirre 
to  the  oelia  n{  (1a^kl^'B  cHilumn,  whoar  jtrnwfui'a  rntrr  llin  liiU-ruI  cerrhcllar  tntrU  S-  Dirwrt 
fibun  ill  Ibv  "lutcntl  ItmiliuK  liiycr"  u(  ihe  lutcrul  uuluiuu  (uut  meutiuriixl  in  the  Il-kI).  4. 
FibCTa  lo  the  motor  cclli*  'i[  the  anticrior  horii  (rofli-Jt  fitww).  .I.  FilxT*  in  the  posterior  horn 
Hplilliiiic  Mp  iihnnt  itit  r^lln.  Unfin,  trnrl :  (Irrnstehicht,  liniitiriK  IiiyiT;  Gntrtd-BUndei.  ground 
bundle;  KUinhxrn,  rptvhvi\\iti\:  Pi/ramidfn,  pyranud:  HeUautrang.  hitcni]  column;  Vvrdtr- 
attatiQ,  HHtcriuT  culuiuu;  Slrai^attiUn,  ovUs  to  coIUBuu. 


of  thp  niothitltt  oblon^tft.  Frrmi  the  oells  of  those  niii?l(*i  enmp  the  secondary 
Rensnry  neiirnns,  whose  filn-iv  iliH-iifisatf  in  llie  nieilulta  olilimgata  (fihni'  ar- 
(Tuatie  inlrnia?,  nr  sensor}*  docnsjiatinn  in  the  lemniBcus^  Fig.  114),  and  in 
their  further  courw  form  the  (-o-ealled  lemniscus,  which  passes  through  the 
medulla,  pons,  and  iL'^imcntinn  of  tlie  cm?  to  the  rcroljnim  (sre  Fig.  IHf). 

A  wcond  (lateral)  jwrtion  of  the  fiber.'*  of  the  pL.-tcrior  r«»oU  enter  at  once 
the  gray  matter  of  the  j«>storlor  hum.  Tlirso  HImt.'*  hIk)  ilivide  into  an  ascend- 
ing and  a  deneending  branch.  A  numlM»r  of  especially  fine  filHTs  remain  in 
tlie  p«>ripliLTy  of  the  posterior  horn  (z'mn  irrminnli*.  Fig.  Ill,  also  calliHl 
Liasauer's  zone).  The  (ine  filier-i  ]irobnbI_v  enter  (lie  potslerior  horn  through 
tlie  zona  spungio^a,  and  enter  into  siinilar  rejatioii.-i  with  tlje  gan^jlion  oeJls 
as  the  other  coarser  fibers  of  this  pottion  of  the  posterior  root  fibers,  which 


SENSORY   CONDUCTION   TRACTS  AND   ANESTHESIA   OF  SKIN      155 


^L.., 


JT 


E. 
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*nter  the  pouttTior  horru  iHrcctlv  through  (he  i^ubstfliitia  gflatinosa,  antl  after 

a  short  course  split  up  in  so-cnllcd  terminal  arborization  about  the  gangtion 

cells  there.    With  these  cells  begin 

the    serond    stnsorj*    nv'UiOTis    for 

this  part  of  the  sensory  tract;  tho 
jiroccBses  (fibere)  uf  these  cells  at 

once  enter  the  lateral  column  of 

the  opposite  side  through  the  ante-  

rior  commis&nre,  decussate  there-       -^  SK^^^^  ^.'^^^'•^ . 

fore  in  the  anterior  conmiigEurc  of 

the  cord,  ascend  in  the  anterior  and 

middle  portions  of  the  anterolateral 

columns  (anterior  and  iiiteriml  to 

the  motor  pyrairiidal  latt-ral  tract), 

reach  the  medulla  oblongata  also 

io  the  letnniscus,  and  unite  here 

with  theabove-descrilied  tihcrs  from 

the  cells  of  GoH's  aiul   Burdaidra 

tiiirlei.      The    acaiitipaiiying    din- 

gntm  .(Fig.  llti,  the  red  por- 
tion L,  signifying  the  lemniscus) 

gives  an  idea  of  tlie  position  of  the 

lemmscus — that  is,  of  the  chief 
fBenBory  tract — farther  upwanl   in 

the  pons  and  tegmentum.    Higher 

still,  in  the  internal  capsule,  the 

•ensory  tract  lies  in  the  pof»terior    C- 

limb  behind  the  motor  pyramidal 

tract  {vide  infra,  Flp.  12.>).     There 

i«  still  considerable  obscurity  as  to 

its  further  course.     A  part  of  tfie 

PiQ.  lis. — Dingramof  thecoumof  thoeen- 
aary  oonduotioa  tntcta:  A.  Butrauci*  ai 
the  posterior  •enaury  rout  (ibvni  iu  Iho 
lumber  Mird.  gi.  InttTcertclirnJ  tAU- 
^ion.  rp.  Poetprior  root.  Aiiartuftht- 
fibers  tbat  enter  «ad  io  tbo  poati-nnr 
borna,  (roro  who»e  cpUii  iirw  filwra  arin« 
Knd  entrr  the  I&Utr]  column.-),  pnrtEy  A  . 
cnWMvJ.  [WLftly  unrnjMtcd.  Aiinlfacr 
PMl  o(  ttw  fibers  frum  the  posterior 
roota  paia  upward  iu  th<>  po«tvrior  cuN 
uinna  and  fr>nn  in  S  th^  m^-callrd  c^Eumm  of  Goil  ((?). 
A.     R.  Ctilmuna  of  Biir<l«cli.      C  Mrdu]Iii  ohlnngntn. 

IcmiUMTUB.  The  Gbcre  Irom  the  poaterior  columue  end  in  tho  uuclci  ol  tiotl'a  and  Bux- 
dach's  euluniim  iQ  arid  B).  New  libera  ariae  (rum  the  cells  of  [heae  nuclei,  which  tonu  (he 
drcuaantinn  of  the  lemnurua.  Py.  Motor  pyramid*.  D.  L.  SeDaory  Icronlspiu.  of.  Oti- 
vaty  Indy:  er,  corpus  restiformc.  B.  Section  through  thv  imnn.  L.  LrniniacuK.  h.  Hiipii- 
rior«ir«tM!lUr  peduncle,  it.  Fourth  vmtriclc.  F.  Frontal  aection  throunh  the  rvBion  «(  tlm 
corpora  quadricunina.  J^.  Liemnincua.  nr.  Red  nucleus.  Pi/- Fyrtunidal  tract  io  the cnistanf 
the  cn»  cerebri,  nlj  t^ntlnilar  mieli'iia  Th.  Optic  thai  am  ua  (intenruption  of  the  spii- 
■ory  trart?  BrKinning  uf  a  third  nrniwT.v  nvuron?).  api.  Anterior  eorpara  quadriKemina: 
u.  Corpua  gvniculatum  eitcrnuoi  and  optic  oeiA-e.     cc.  Corpua  call'^uni. 


I, 


> 


n. 


4^~A 


sjt.. 


B.  C.rrvipAl  rord.     Lettering  as  in 
R^-cion  of  the  deeunnttcti  uf  thp 
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lomniAcus  fibers  probably  end  in  tbe  ventral  segment  of  the  optic  thalamus, 
from  whose  cellti  a  third  »;nsory  neuron  arises,  sending:  its  Sbers  to  the 
cerebral  cortex.  Another  part  of  the  lemniscus  fd>er»,  howt'rer,  paaa  dirwtly 
to  the  cerebral  cortex  without  interruption.  The  sensor)*  fibers  from  the  pos- 
terior columns  probably  end,  in  part,  at  Ifftst,  in  tlie  cerebnil  cxirlex.  in  tlie 
central  convolutious.  especially  in  ihe  posterior  oaitral  conrolulion  and  in 
the  neigltboring  portion  of  the  parietal  jobo,  and  perhaps  al:#o  of  ihe  frontal 
»be.  It  is  extremely  interesting^  phyaiolojrically  that  the  central  teruiiual 
T(!gion  of  the  seni*or)-  fibers  in  part  eoinoiilet?  in  its  localization  with  the  motor 
centers  {vitte  trtfra).  [The  investigations  of  Sherrington,  rampbell,  and 
otiiers  would  indicAte  that  the  sensory  and  motor  centers  do  not  coincide,  but 
tliat  the  sensory  ccnttrs  are  situated  in  the  posterior  central  convolution,  be- 
hind the  fii^iire  of  Holando,  and  the  motor  centers  in  the  anterior  central 
convolution,  in  front  of  the  lisisure.  Ilorslcy,  however,  slil!  believes  that  the 
centers  do  coincide;  that  there  is  motor  representation  behind  the  fissure  of 
Holando  and  sensory  representation  in  front  of  it, — K.J 

The  separation  of  the  centrijietal  posterior  root  fibers,  which  we  have  just 
deserilKMl,  into  two  main  jfmups — the  one  to  Ibe  posterior  i-olntmiB  and  the 
other  to  the  posterior  root;? — indicate?,  without  doubt.  sei>arnte  physiological 
functions  of  these  two  tiber  tracts.  The  clinical  observations  of  sensciry  Uia- 
turbances  in  pathological  conditions  of  the  spinal  cord,  esjwcially  in  syringo- 
myelia and  the  so-cal3eil  unilateral  lesion.",  permit  u?  to  draw  some  absolute 
conclusions  in  this  resj)oct.  We  can  say  positively  that  the  fibers  which  enter 
the  pn^te^inr  horns,  and  **(»on  after  decussato  in  tin*  fpinal  conl  itself,  are 
intendeil  to  convey  scni^utions  of  temperature  uud  pain,  while  those  fibers 
which  a^end  in  the  [wsterior  crolumns  without  decussating  convey  the  muscle 
&eni>ation!>  (sensation?  of  position  and  motion),  senttations  of  deep  pressure, 
and  also  sensations  of  (dimple  contact.  In  regard  to  tlie  latter,  the  ptatemenls 
of  dijiereiit  nulhors  are  still  contradictor)'.  According  to  my  own  observa- 
tions, however,  it  ik  uwht  pmluible  that  the  sensations  of  contact  are  also  con- 
veyed by  the  fibers  of  the  posterior  columns.  It  is  pfwsible,  perliaps.  llmt 
simple  soiisnlions  of  coiitnct  may  travel  a  numlier  of  ways. 

This  ditfereutialion  of  the  conduction  tracts,  according  to  the  variety  of 
the  sengation,  w  readily  under^tuod  on  a  pliyaiological  basis.  Sensations  of 
pain  and  temperature  serve  less  for  the  recognition  of  tbe  external  world  than 
for  reflex  and  regulatory  pnrpoaea.  Their  conduction  tends  therefore  to  reach 
tlie  reflex  mechanism  in  the  gray  matter  as  soon  as  [wsslble.  Sensations  of 
cfinlacl,  pressure,  and  iiosition  together  cont>titute  the  tactile  sense  proper. 
Tliey  serve  us  for  the  recognition  of  the  external  world,  and  for  the  regulation 
of  our  voluntary  movements.  Their  conduction  jwlhs  therefore  ascend  to  the 
higher  centers,  to  the  brain  cortex.  .Accurate  examination  of  all  forms  of 
ecnsition  ih  of  the  greatest  imj'mrtaneo  in  locali^cing  lesions  of  the  spinal  cord. 
Diseases  of  tbe  while  pcmterior  t-oliitiins  pnidnce  I'liliwly  difl'erent  disturbuncea 
of  sensibility  from  those  found  in  lesions  of  the  gray  posterior  horns.  We  differ- 
entiate, therefore,  in  sensory  disturbances  of  the  spinul  cord,  between  a  poste- 
rior column  type  (diminished  sensation  of  contact,  pressure,  and  motion,  with 
pain  and  temiwrature  sense  presened)  and  a  posterior  horn  t)'pc  (disturbance 
of  pain  and  temperature  seus(>,  with  pntHTved  sensitiility  to  contact,  preuture, 
and  motion) .    Naturally,  a  combination  of  the  two  types  occurs  very  frequently. 
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[Head,  Slierren,  and  Thompson,  as  a  result  of  their  researches,  are  doubt- 
ful as  ti)  the  L-xisU-tict-  of  ^)H;t-iii1  jfoints  in  the  skiu  for  lionsations  of  cniitaci', 
pain,  and  teiiiireruturc.  They  think  thai  then-  are  thm>  nlttrrent,  sYst4>tiis  in 
the  porijiheral  nerves.  'Hie  first  system  e«tiiveys  dt-ep  tiensory  impulses,  seo- 
Gatioii.t  iif  pnssure,  tlic  [m-iiltzatinii  iif  pnssun*,  piiiii  (Hi  jjrfssiin;,  and  the 
extent  and  direction  of  inovementj*.  Thi-sc  M-nsations  are  eonvcyed  by  fibers 
which  run  with  the  muscular  nerves,  aud  are  preserved  after  division  of  the 
aeoaory  nerves  to  the  skin.  The  sec-oml  syfitern.  whieli  they  term  the  proto- 
palbie  system,  supplied  ilio  wlmle  liodv  and  e<mveys.  tliroiiffh  the  eiitaneoua 
nen'OP.  wMwalioiif*  of  pain  and  nf  exlri'ine  dc^rri'is  of  lu-rtt  and  enhl  (tempera- 
ture* alove  113*  F.  [45"  C.].  or  helow  (38"  F.  ['^^>''  C.]).  The  third,  epieriliL-, 
sjTftcm  endows  the  aurfaet^  of  the  bcnly  witli  sensibility  to  slight  stiniuli,  a 
li^ht  touch,  cutaneona  localization.  difiCrrimiriatirtn  between  one  or  two  points 
of  the  compass  aagtbesiometer,  difteriniinatliHi  of  differftniif.  in  size  and  in- 
termediate degi-ees  of  iemi»erature,  77*"  to  101"  F.  (S.'i'*  to  -10="  C).  The  fibers 
of  this  sj'StL'm  are  more  easily  injurwl  and  regenerate  more  slowly  than  thoM 
of  tlie  protopothie  system.  In  the  spinal  cord  those  alterent  impulses  fi*nn 
new  combinations.  All  sonfistions!  of  jjnin  tnivel  nhtng  tlw  fame  path  in  the 
cord,  whether  the  pain  Ik-  due  to  a  ]iin  prick  or  to  prtvi-ure.  aud  all  sensations 
of  boat  and  cold  have  their  individuid  palliis,  as  do  sensations  of  motion.  Sen- 
sations of  touch,  piT7«urc,  and  loi-aliziitioii  pnjhably  follow  Iho  «irnc  tract  in 
tlu'  oortl.  Most  of  tlii-se  tract.-*  far  the  ™iiiliiclion  <>f  the  (lilferent  forms  of 
t^ensation  cross  over  to  the  op|M)iite  (-tde.  Tlie  impulses  for  pain,  heat,  and 
cold  begin  to  enter  the  posterior  gray  burn  of  the  same  side,  atKl  erosB  rather 
rapidly  through  the  gray  matter,  cro7,-iing  eonipletely  in  tlie  sjiace  of  six  seg- 
ments of  tln>  fitrd,  and  tiweiuling  in  Oower's  tnu't.  Rensaliims  of  tnueh  and 
presenrc  ascend  in  the  posterior  cohntins  for  a  number  of  srginents  and  then 
CFO«>  thniugh  the  grjiy  mutter  to  (lie  aiibTinr  tfihiiuns  of  tin-  opposite  side. 
Muscular  sensibility  is  conveyed  In  the  cerebellum  by  the  cerels'llar  tract  on 
the  same  side  and  to  the  cerebrum  by  the  imwterior  column  to  tlie  nuclei  in 
the  moilulla  of  the  funio  side,  and  then  crosses  by  the  median  lenniiseus.  Thi^ 
ability  to  discriminate  between  two  |>oint.-;  is  ennveM-fl  by  libers  wliieh  pin.s  up 
to  tlie  nuclei  in  the  UKflulla  on  the  satin'  side.  Tliei-e  are.  in  addition,  soe- 
ondary  paths,  by  short  chains  in  the  gray  matter,  which  also  convey  sensations 
of  i)ain. — K.| 

The  General  Causes  of  Cutaneous  Anscsthesia. — Regarding  the  separate 
causeis  <)f  aniestbe>ia.  we  see.  in- llie  llrsi  placej  ]ieripheral  aniesthtwiii  under 
conditions  whi're  tbo  termirml  organs  of  the  sensi>ry  eutaiifons  nerves  have 
lost  their  direct  irritability.  After  chilling  the  skin,  after  the  local  action  of 
ether  and  similar  substances,  after  the  corrosive  aclion  of  acids  Hiid  alkalies, 
carbolic  acid,  etc.,  as  well  as  after  the  use  of  wrtaiu  narcL)lics_  {such  aa 
cocain)^  we  see  an  ana-sihesia  of  Ilie  skin,  which  is  due  tn  injury  of  the  ter- 
minal wnsory  orgiuis.  We  may  prtdmhly  [mt  the  fre<|iieut  aniesthes'ia  of  wash- 
erwomen in  this  class,  for  their  Itands  and  foi-earms  are  exposed  all  day  to  the 
action  of  cold.  lye.  etc.  The  ana'sthesias  wbieh  lU'velop  in  cireidiitnry  disturli- 
anccs  of  tlw  skin  also  have  the  same  periphi-rnl  origin,  e-ipecinlly  the  *'  spastic 
ano'mia,"  which  sometimes  comes  in  the  hands  aud  is  due  to  a  spasm  of  the 
small  arteries. 

We  distinguish  the  jieripheral   amesthesia  of  conduction,  which  may  be 
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trunks,  from  the 


ipheral 


produced  by  all  forms  of  lesion  of  the  ne 
autcsthc.'^iai:;  in  tin.'  strict  bcdsc  of  the  term.  Traumatic  inllufuces,  coiiiprctisiou 
from  new  growths,  and  inRammatioa  and  degeneration  of  the  peripheral 
nervfj:,  as  in  nenritij!,  nre  the  most  fn-qiient  eansen  of  this  form  of  aiiwsthesia, 
which  is  often  liniitt'd  tn  the  region  of  distribution  of  one  or  nmre  individual 
nerve*.  The  eireninscriljod  anawthct;ias  whieh  often  come  on  after  acute  dif- 
eflfws*  {typhoid  fever,  diphtheria),  and  iu  some  chronie  diseaaea  (diabetes), 
are  usimlly  peripheral  (ncuritio)  anicsthesias. 

Spiriu!  oua'sthesia  is  very  often  seen  in  the  dilTerent  diseajiK's  of  the  spinal 
cord,  most  fr(*4|iii'jilly  in  talfs,  Ijecaiijie  this,  as  we  shafl  see  later,  ia  a  dirtt-t 
diftease  of  the  perifilieral  seiuwr)'  neuron;  hut  spinal  jin-'PtithoBia  is  not  infre- 
fpiFiit  in  ilijliisu  aeute  and  I'hrome  intlaminatioii  u(  the  trord  and  in  compres- 
sion and  traumatic  destrm-liim,  in  new  growtlis,  and  espocliilly  in  flyrln- 
giimyelia. 

Cerebral  anrej^thesia  id  seen  especially  in  hemorrhages,  foci  of  itoftening, 
and  tiimorc,  which  affect  any  pari  of  the  leinniwrus  tract  or  the  pfjstcrior  por- 
tion of  tlu*  intt^mal  capfsnie.  Snrh  ana'^the-sias  affect  the  half  of  Uie  Imdy 
oppo.site  to  the  lesion,  and  arc  called  licniiuna-stbcsia.  As  a  rnle,  experience 
sliowH  tliHt  icn'tinil  tma-sfhcsfa  of  nrgariiir  <)ri>riri  is  fii-hlnrii  very  intense. 
Hysterical  ana'stliesiaf,  however,  may  attain  an  extreme  degrc*;  tliey  are 
due  tn  a  dietturhance  of  (he  pertrcption  (if  senHory  imprtvsaiona  by  the  con- 
sciousness. 

The  Symptoms  of  Cutajieous  Anxsthesia. — In  many  caaea  the  patient  him- 
jielf  notices  the  i'\is(ciiee  of  an:i^ihi-f^irt.  lie  fiml.-  tluit  in  certain  parts  of  the 
body  he  no  longer  feels  the  pressure  of  his  ciolhiiig  or  the  bedclothes  in  the 
usv&l  way,  Ana^i>lhcHia  of  the  hands  is  sooiiei>l  noticed,  because  this  affect«  the 
patientV  occupation  In  diverse  ways,  so  thnt.  for  example,  he  is  apt  to  let  fine 
ohjfcty,  such  as  uecdlcs,  drop  from  bis  han«ls.  In  other  cases,  of  cinirse,  Uic 
ana'sthcsia  is  firi't  found  on  a  physical  cxnmination.  It  is  worthy  of  note  that 
hysterical  aua^tbesia  especially,  even  if  it  be  very  marked  and  extensivj),  may 
often  be  wholly  overlooked  by  the  patients  Ihemselvos. 

Anavthisiiu  h  very  «»f(en  rotnliiiie<l  witli  abnormal  subjwtive  Rcnsations, 
para^sthesaia',  in  the  afTected  portions  of  the  skin.  The  patient  has  a  feeling 
there  of  "  mimbtiess,"'  or  a  "  furry  feeling."  or  complains  of  prickling  or 
formication.  The  aiui-sthetic  parts  may  even  be  the  sent  of  very  decided  pain 
{anasthfi<ia  dolorosa),  it  there  is  nhnormal  irritation  of  the  sensory  ner\"e8 
from  the  break  in  the  cnnduclion  toward  the  center.  The  most  diverse  forms 
of  anunialic-t  of  nioiility  and  of  the  reflexes,  and  viijioniotor  disturhances,  may 
of  course  be  prt-sciit  in  uihlitiim  In  the  Hi):i'.'-lhosia.  Speeial  mention  must  lie 
made  of  the  so-i-alled  trophic  disturbances  (intlammalion,  ulceration,  bed- 
sores, etc.)  which  are  often  seen  in  aha'sthctic  regions.  Whether  in  these  rases 
we  actuariy  have  to  do  in  part  with  direct  injury  of  tlie  tisfiues  from  the  failure 
of  normal  "  trt)phoncMin>tic  "  inlliiences  is  at  present  wholly  undetermined. 
The  majority  of  th»»  ordinary  so-callwl  "trophic"  disturhances  arc,  without 
doubt,  due  to  cxtcnial  injuries  ((-light  wounds  with  conswiuent  purulent  in- 
fection). \Vlien  tla^re  is  nnawtbesia,  or  esiK-clally  analge-'iia,  of  (he  patient's 
skin,  thcs*'  injuries  lUi  not  receive  siilVicient  attention,  and  therefore  they  arc 
neither  avoided  nor  thoroughly  treated  (compare  especially  the  chapter  on 
lyriugomyeUa).     tireater  external  injuries — bums,  ledsores,  etc. — «re  often 
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not  notii-c<)  at  alt  when  nn  anirsthctic  pnrte^  nnJ  therefore  they  may  atlam  an 
fjctrannhnar)'  pize  ami  liocoine  very  bad. 

Voluntary  niovotiients,  as  nuoti.  are  not  marke<lly  impaired  ly  snawtliepia 
of  the  fekin,  liui  loimiilfnilih'  (litlii'tilty  f«  cx|MN'ifiriiviI  hi  iHTfurtiiiiiy  all  ilncr 
ninvemente.  Tims  patients  with  diminished  sensibility  in  the  fingers  ean 
usually  no  longer  perform  any  work  requiring  lu&nual  dexterity  (e.  g.^  line 
Mwing),  because  they  lose  the  needle  every  minute.  Marked  organic  di«- 
tnrb&xicefi  of  tlte  deeper  £easibility  (muacle  seuiiibtliiy)  prubably  always  cause 
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Fia.  117. 


Flo.  118. 


Kie«.  117  aitd  118  *. — Dlirtribution  of  the  wiu&ry  cutanf^^us  nrrv«»  in  thi-  trunk  and  upper  p«- 
tr«niitus.  Kio.  117.  I*ysl«-rior  aspcL-t.  Kio,  l]>>.  Antrrinr  sBprci.  The  mhurlcd  pfirtioii 
in  Mg.  117  rlpHtKnalra  Ihc^  ti-rritory  ouitplifKl  by  thv  nuliiil  nrrve.  (Krttni  Mknus.)  sc, 
Htipnirlnvicular  iiiTvif>  (frtiiit  th<'  ii-rvii-ul  ji1msu»>.  ax.  C'utaiiiKiUB  bntndi  \i\  i\\t-  axilliir.v  unrve. 
cpt  ami  cpi.  ^Superior  nnd  iiif<'hi'>r  iiontvncr  cutiin(K>iia  m>rvo«  from  ihc  radial  [rri>.  cmd, 
em,  tuiA  el.  M<>diiin  ciit.tn''oiiit,  mr<1iati,  nnrl  IntfrnI  nt-rvca.  tnei.  MMlitin  tu^rvr.  ii.  I'lnar 
tiervc.  rfii,  H«<v]ad  doraal  iiorvi*.  rfxti.  TwnUth  d^rwd  iirrvr.  ili.  Iliv-liypiiJMtrir  n,frvr, 
it.  Iliu-inituinaJ  [ii(4^'«'.  ii.  Laleiol  {HTfuiuliuK  brauchtn,  aad  ia,  aaleiiut  perforatiuii 
bnnclm  of  the  ialcrcoHtal  n«r%'«s. 


an  uneerlaioty  of  inovempntii,  whieh  iA  known  »«  ataxia  (7.  r.).  This  motor 
dintnrhance  iii  alisent  only  in  JiVrtterira]  anfwthesJa.  The  loss  of  the  regu- 
latory niUMfle  Beni<nUoiis  cun  lif;  rcpUuvd  111  piirt  h_v  tin'  cotilnil  <if  tin/  eye- 
With  llw  eypH  shut,  lliyrefore,  the  niotionB  of  t!ic  amcsthelic  parts  heeonie 
very  uncertain,  both  in  ana-sthcsia  of  the  skin  ami  of  the  deeper  parts,  the 
mnw-leti  and  joint*,  »\ncv  then  the  patient  loses  entirely  liia  power  of  jiidffitiK 
of  the  extent  ami  of  the  preciw  dirpttjon  of  his  mdvements.     Very  extensive 

*  |Heol«'»  oonutaelBtuni  uf  Ihc  peripheral  nerves  bw  bccii  adopted. — Thans.] 
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ana>fit]iet:iii  oT  (he  tikin.  itwncinti'd  at  tlu;  KLme  timo  with  unir^thcsia  of  the 
organs  of  spwial  senst'.  is  wmiciinies  uol  williout  miIIiipiht  upon  cjinwioiiKmws. 
\Vc  havL'  had  uiuJit  observation  a  very  remnrknhle  nist-  of  Intal  aiiowtlH'siu  of 
the  wIioIl'  bod}'  as«nciatecl  with  iiiiilHti'ral  liliiirlru's.4  ami  ilonfmrsK.  If  we 
entirely  ext'liiiled  thii^  patient  t'runi  nil 
Gxt«rnal  iniprossions  nf  senBe  hy  cioa- 
in>j  liis  (ilill  servict*al»l«  eye  anil  wir, 
wi>  couKl  at  oni*  in  tliis  why  put  Iiiiii 
inlo  H  (iwp  slt'i'p.  Sitnilar  olwerva- 
tions  have  lipcn  rppnrtcd  Iij  other  phy- 
sicians.    It  timtil,  of  couriH:,  be  said 

in  thia  connection  that  sucli  extensive  .     .  . 

anifstliesias    have    thus    far    iwen    ob-  /^/ 

eerved  alnmttt  eschisivcly   in   hyuti'riji 

(7.  I'.),  and  that,  llierefoa',  psychical  l\         /    /  \      fT" 

factore  have  pcrhapti  boon  alwi  of  in- 
fluence ill  the  phenomeaon  just  mea- 
tioQcd. 
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Fi«.  120.  Pio.  \i\. 

Fkw.  120  and  121. — Dbtrifiulifiti  of  the 
oeiutoo'  rutuiiMiUJt  rMTv<«  Id  thr  Inwrr 
exlreiuitic-v.  Fiu,  120.  Pwtprior  u< 
pwt.  Fid.  121,  .\ntrnr>rMpcct,  iFrom 
Hk.vlk  }  u.  Iliii-iiieiiiual  Dcne.  li- 
LurulK^-ioRuiunl  none.  »t,  Kxtrrual 
wprriiinlip,  c/i.  I*»8tcrior  rutanvuu;!.  <V. 
I.]iTcnLlf-iil4ti<^ii».  fT.  Cninil.  iVrf  Ob- 
tuniKir.  mi.  ^H[)ht.-n(iu«.  ejw.  VvfytwwA 
cciiiiiiiuiucntiuK  Dvr%-u.  tft.  TibuU  eom- 
tniiiiirntinR  nerve,  prf'.  8upcrfiml 
liraiioh  "f  tlic  iKTunml  iifrve.  prr". 
Uwp  Irt■^JIM^al  Dorvo.  cpm.  Portenur 
nii^ian  rutAiieuiiB  nerve,  ^p.  CutJA»> 
cms  i>laitlnr  nerve, 

ally  in  the  accompanying  cnta  (Fi^ 

117  to  121).  Esptrirntv  shnttp,  hmi'fvrr.  Iliat  ronipleit?  sfrlion  nf  n  (wriph- 
eral  ftenw>ry  (<ir  mixed)  uervf  idiiioat  never  causes  total  lum'slhesja  in  IIm' 
tvrresptiiidin;;  cntMtifOiiiii  rejfion.  prtil)ahly  hwaiise  there  are  luauy  auat>tomoiie8 
of  the  tormina!  branches  of  the  sensory  nerves. 

The  ctitaneou^  areas  of  dtatribution  uf  the  nerrea  from  the  different  acn- 


Fin.  119.— IVtailed  distribution  of  th»  mprv** 
la  the  dorsal  stirfape  of  iho  finners.  (From 
Krausic.)  t.  Kttdial  nivvi'.  m.  Mudiuo 
Derw.     K.  Ulnar  uww. 

We  cannot  hero  go  info  details  of 
the  different  forms  and  varieties  in 
the  coun»e  of  ana-athosia,  j^inee  they 
will  be  spoken  of  under  the  different 
dixeafv^  whieli  lie  at  the  basis  rtf  the 
aiiavlhosia.  The  refriong  of  distribu- 
tion of  the  peripheral  seni-nry  nervei* 
of  the  skin  are  ;;iven  diagramrnalic- 
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aory  gptiial  r(K>(«  will  he  diM-iiiwed  later  on  umlvr  tim  |inthnli>t;y  of  thu  Rpinul 
cord. 

Anssthefiia  in  the  region  uf  (lie  (riguminuti  (k'n)uutl)<  n  brief  K|ni-ial  dc- 
scriplinn. 

Ansstheiia  of  the  Trigeminal. — This  i»  oheorvcd.  in  luinori',  s^'pliilitic  new 
growths,  clironic  intlamnDitiuns,  anri  analogous  procestUM  at  the  ha»e.  of  tlie 
»kiill,  which  ii)nipn.'ss  lUv  Inink,  Uif  l.tu.'wrinii  gimglion,  iir  nni>  of  the  thm? 
Iiraiii'hes  i)f  the  trigeminus,  or  direclly  involve  tht*  nerviw.  Tnuiinalir  IpKionA 
of  the  triKcniinue  alsi)  are  not  very  unfoniiu'ui.  The  distritmtion  of  the  aiia?a- 
theiiiaf  aet-nrding  b«  the  affpc-tion  invo)vo»  the  whole  trigcniinus,  or  only  one 
branch  of  it,  niav  he  i^ceu  in  Figti.  122  and  IS^),  hut  imJividual  varialjona 
, CKVur.  In  total  anjcsthefiia  of  the  trinenuiuiR,  t)ie  eonjunctiva  and  cornea, 
'the  mucoiia  memhrane  of  the  nose,  tlie  cavily  of  the  mouth,  the  tongue  up  to 
llie  foramen  ca-euni,  aii<l  the  snft  palate,  are  ana'»thetie  im  tin*  Hflfeeted  nido. 
Hence  we  often  find  ulcere  ou  the  tongue  and  the  mucous  membrane,  wliirh 
come  from  l>eing  bitten.  The  "neuroparalytic  oplithalnilji."  not  iiifretiuently 
seen  in  ann^the^ia  nf  Die  trige^tniiniH,  in  of  special  inlL>reKt,  and  it  has  been 
much  aludied  hy  physiciana  anil  physiologistH.  This  is  an  ulcerative  keratitis, 
Almoel  always  l>eginiiiiig  in  llie  lower  tH^gtuent  of  the  cornea,  and  sometimes 
passing  over  into  a  purulent  inflammation  of  the  wlmle  eyeball.  This  afTec- 
tioQ  is  reganle<)  iu  many  cjiiarlers  an  an  immediate  re^^ult  of  the  disturimnce 
of  special  '*  trophic ''  functions,  but,  after  careful  experiments,  it  »eema  cer- 


Fhs.  122.  Fw.  123. 

Pioa.  IM  «riH  12.1. — DtntributMin  of  tho  sensory  rutnnnniis  ncrvoii  in  lh«  hr-jwi.  iwiia  antJ  ami. 
Orripittili»  DifLJor  iu)i|  iiiiiiiir.  am.  Aunru[iui»ii)iiK>HiH.  n  Supfrficinl  rrrviml,  I".  K*.  V*. 
Finrt,  wx-on<J,  andlhinl  linmohf:-  r>(  Xhv  fifth  (I'l  *..,  Miiiir'i'.rWtivl.  at.  .'^upratroclik'jir.  it 
lorrktiwhlrar.  «.  Ethmoidal.  (.  Ijichrymal.  mt.  Suhoutancuun  itiulif.  vi  Byitomatic.  at, 
Atiru-iilo-t«mpora].   6.  Bucrinntnr.    wi.  Mi-nt«l.    H.  PfmlerJor  l)r»och«njf  tin.- third  cervical. 

tain  tliat  exlemal  traumatic  influiMu-cs  always  occasion  the  first  trouble,  and 
render  tlie  intrusion  of  inflniimialory  sgcnlit  |K)s»iblc.  As  a  result  of  the 
ftnssthesia  of  the  eye,  the  patient  does  not  nntice  the  inflammatory  synnptoma, 
which  therefore  often  attain  an  cxlremcl/  high  degree.    It  U  etili  uncertain, 
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but  nut  wliolly  iinprobatile,  that  ive  muKt  a\»u  ussuiiil'  a  siKicially  diniinished 
power  rif  reflistaiu-e  an  thft  part  of  the  tis-ucB  and  a  lifnitatioii  of  all  compen- 
sating futR'tioiiH  U8  a  ri^sult  of  thu  imrvoiis  li'rtioii. 

Tilt'  skin  fjf  Iho  faf«  is  ofU'n  atiiiicwliat  bloatcj  and  reddened  in  ana-e- 
ttietita  of  Ihc  Irigctniuuhi,  acid  it  it;  HouRttiiuf^  warnu'r,  lniL  often  uolder,  titan 
normal.  The  reflexes  are  lost  in  peripheral  ana'^thcsia,  and  the  laelirvuiai 
secretion  ceases,  nr  at  Icaiit  is  persistently  diniinislie'l.  The  laate  is  alrmwt 
alwayi*  det-idedly  diniinislie<i  on  the  aiilurior  iwn  thirds  of  the  tonjjue  on  the 
afferti'il  side,  the  territory  ciipjriird  hy  the  lingual  nerve.  A«i)r(ling  to  the 
investigations  of  Kraiise  on  patients  in  whom  the  Uasserian  ganglion  has  been 
extirpated  (vttle  infra),  the  trigeminus  ointains  fibont  which  conduct  sensa- 
tions of  taste  for  sweet,  sour,  and  salt  from  the  tip  of  the  tongue  and  tlie  an- 
terior two  thirds  of  its  lalenii  border.  I)ut  individual  variations  seem  to  occur. 
The  «ei:retiiin  of  saliva,  a>i  a  rule,  MilTrrs  no  iM-neptihlc  irhange,  hut  we  sonie- 
lifnos  see  a  diniiuished  ecci-etiuu  uf  inucua  in  the  nasal  cavity  on  the  af- 
fected side. 

Besides  the  peripheral  anatttliesins  just  dcttcribod,  other  nnawthesias  <M'cur, 
eepecjully  in  syriti^'unyelia.,  and  more  rurely  in  other  discasf>s  of  Ihe  nieilulta 
oblongata,  which  are  due  to  a  lesion  in  the  region  of  tlie  trigeminal  nueloua 
(nuclejir  ana«tliesla).  Jn  those  cases  a  remarkable  condition  is  manifest — 
namely,  timt.  in  dii^eases  which  extend  from  Iwlow  upward,  the  ana^thesia 
first  apitears  iu  tlie  upper  pari  nf  tin;  fon^heail  next  to  (he  hairy  scalp  (and 
nemaily  on  the  lateral  portion  before  tlie  median),  and  that  the  sensory  dia- 
lurhance  extends  in  a  curve  downward  and  inward  to  (he  eyeliniws,  then  to 
the  outer  portion  of  the  eyelids,  then  to  the  median  portion  of  the  lids,  and 
finnlly  to  the  ekin  of  the  aUe  nasi  anil  ttie  bridge  fif  the  noac.  The  frontal 
portion  i]f  the  llrst  branch  uf  the  trigeiriiiius,  therefore,  seems  to  derive  ita 
HImts  froriL  the  most  distal  (lowest)  nuclear  groups,  next  above  come  the 
nuclei  for  t}ie  third  branch  (temporal  region),  and  then  for  the  second 
branch  and  the  nasal  portion  of  the  first  branch  (sec  the  anatomical 
description  in  the  seilioti  on  diseases  of  the  medulla  oblongata).  Tlie 
disturbances  nf  sensibility  in  the  mucous  mvmbrane  of  tlio  mouth  are 
usually  seen  first  in  Ibti  poslcrior  portion  of  the  mucous  membrane  of 
the  cheeks,  tlien  in  the  hard  juilatc,  and  finally  in  the  region  of  the  aofl 
palate  and  the  tonsils.  The  mucnus  membrane  of  the  oral  cavity,  therefore, 
derives  its  sensory  liber!*  from  the  distal  p<jrtion  of  the  trigeminus  nuclei 
(Sfhlesingcr). 

Treatment  of  GntaneouB  Ansestheiia. — Since  anaesthesia  in  most  cases  is 
only  a  symptom,  treatment,  4»f  conrKC,  must  always  first  be  directed  against 
tlie  underlying  disease.  Tliprefore,  we  will  menticm  here  only  those  moasun^s 
which  arc  to  be  u?ed  eymptomaticuUy  against  anuesthcsia. 

The  chief  remedy  is  the  electric  current.  We  treat  the  antesthetic  part  of 
the  skin  with  the  faradic  current,  using  ordinarj*  electrodes,  or,  better  still, 
the  wire  brush,  or  with  the  galvanic  current,  stroking  the  skiu  slowly  lack 
and  forth  with  the  onthode  for  two  or  three  minutes.  Sometimes  we  can  see 
a  rt>sul(  iiuNU'illately  after  the  (fitting.  Hysterical  aiuesthesia  may  often  Imj 
removtHl  in  this  way  in  a  very  short  time. 

Besides  electricity,  we  prescril)e  embrocations,  such  as  spirit  of  camphor, 
formic  acid,  spirit  of  thyme,  etc.,  and  also  baths,  and  cold  or  hot  local  douche*^ 


combined  with  nibbing  the  &kit).    The  action  of  inturnal  remeilies,  hdcIi  m 
strychuiu,  ib  extremely  doubtful. 

It  is  very  importuut  to  protect  the  anffiatlictjc  part  against  external  in* 
juries.  In  aiia-Bthosiit  of  thi;  biittoc-ks  and  lh«  hoels,  we  must  try  in  every 
pnsaible  vay  to  jirevent  tlie  fiiriiiHttiiii  uf  a  bt^lt^ure.  In  aniri^tlui^ia  of  the 
thgeminus,  we  guard  the  eye  as  far  ud  poBsible  from  the  ilevelopuifut  of  a 
reuro-paralytic  kenititij'  by  a  carefully  applit^d  ot-i'liifiive  liaiidii^p,  ami  treat 
even  the  Bli^hle»l  inflanutiati'on  vvjtli  the  •^reati-^t  cuil*.  We  Lun  tiiiiH  tilrnunt 
<«rtaialy  avoid  bad  results. 
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Concept  and  ^tiolt^y. — Altlunigli  every  pain  xe,  of  course,  excited  by  ab- 
normal irritntiim  ol  tin*  lu-rvcs,  still,  we  nn?  jiislifit-il  in  giving  ii  certjnn 
fipccial  variety  of  pain  ihc  name  of  neuralgiu.  by  that  naiiie  we  uiiderstaiiJ 
pain  due  to  a  diBease  of  a  dctinite  son(!ory  ner^e.  The  name  neuralgia  has, 
therefore,  both  a  t^rmptomiitient  ami  an  anatnnuco-patholo^ical  ^iginticance. 
Symptoinatioilly  nuit^l  jieuialgiHs  >irc  cliiinii-UM'i/i'i]  hy  the  folhiwing  |M-iniliar- 
ities:  1,  the  pain  is  felt  exactly  in  the  course  or  in  the  distriliutinn  of  one  or 
iiuire  sjHS'ial  nerve  Irutilcj*  or  nerve  hrunthe^;  2,  it  is  iisiuilly  of  very  wn- 
eiiierabie  inten»ity ;  and,  3,  as  a  rule,  it  is  not  present  continuously,  but  it 
sJKiws  manifest  varlatlnns.  Many  neoralpifl^;  romo  on  in  prommnoed  parox- 
ytnnf,  of  jiain,  which  arc  inlcrnijileil  liy  wholly  jiainlc^s  intLTVftls.  Analom- 
ieally,  neuralgia  is  nut  one  ningk*  iliseasL'.  Kve ry  severe  alTeclion  nf  a  sensory 
nerve  leads  to  neuralgic  poiii.  'i'he  trouble  is  often  nicrety  one  symptom  of 
another  more  extensive  morbid  process  (symptomatic  neuralgia).  In  other 
cases  the  affection  of  the  Rpnftory  nerve  is  an  indcftendent  disense  by  itself 
(idiopathic,  primary  U4'nnilgia).  In  many  iiliopallui-  neuralgias  we  may 
with  gn'tit  jirohiibllity  nssiTTne  iin  inllmiuiiatfiry  alfpctinn  of  tht^  tierve  or  the 
nerve  sheath,  as  In  sciatica,  but  in  other  eases,  mid  indeed  in  mohl  typical 
neuralgias,  as  in  severe  trigeminal  neuralgia,  this  theory  is  improbable.  In 
tl>eflc  cases  the  spei-ial  nature  of  the  *"  neuralgic  <lifjease'*  is  still  very  obscure. 
At  times,  in  separate  attacks  and  without  any  known  eausr,  extremely  aetivo 
irriuitive  prot-essc-S  oci-iir  in  the  special  nerve  terrtlory,  causing  the  most  in- 
tense pain.  Trousst-'flu  has  C(MUpar4'd  these  ],Miroxysriis  of  sensory  irritation 
to  the  motor  discliargeB  of  tlie  epileptic  attack,  and  hence  has  spoken  of  "  epi- 
leptiform neuralgia." 

Id  regard  lo  the  gi^^nernl  occurrence  of  neuralgia,  age  has  thus  far  an  In- 
floen<-e  that  most  cases  occur  in  middle  life;  hut  trigeminal  neuralgin  ooeura 
especially  in  older  people.  Tn  cliildreu  neiiralgias  are  rarely  seen.  Sex 
exerts  an  influence  thus  far  ttint  certain  fonus,  such  as  sciatica  and  brachial 
neuralgia,  are  more  common  in  tnen.  On  the  other  hand,  certain  phases  of 
the  female  wxual  life,  such  as  pulH.'rty.  pregnancy,  chlldbHl,  and  the  climac- 
teric, favor  the  disposition  to  neuralgia.  The  general  neuropathic  predispo- 
sition, which  is  liereditar>-  in  tlie  luajuritv  of  caiifH.  Is  of  a  certain  significance. 
Xeuraigia  ofleii  ap|]cars  in  people  ttlio  suffer  from  other  neuroses,  or  in  wlioee 
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families  other  nervouB  diwases,  ?uch  as  the  psychosea,  epilepsy,  h^-steria,  or 
ni'uraftlhcnia,  have  repeatedly  (K-ttirred.  Tlic  pliysicrt]  constitution  also  seems 
to  bo  <if  intUii'iin?.  It  i«  fri-niH?ntly  slated  tlwt  we  are  most  apt  to  see  ueu- 
rul^in  in  ainvriiiL'  people,  or  in  those  whost>  (-onstitutiMii  has  licen  impaired 
by  physit-al  mifl  riiiMitnl  slraiti,  liy  irnpruiU'iit  living,  or  by  mental  ewitement. 
Wc  must,  however,  remark  that  many  of  the  painful  couditious  considered 
in  this  class  are  nut,  strictly  speaking,  neuralgias. 

We  may  mention,  as  exciting  or  at  least  as  favoring  causes  of  neuralgia: 
1.  Cold,  tlie  action  of  dniu^bts,  wind,  or  wet — the  so-t'alled  ''rheumatic  neu- 
ralgias." It  is  not  ]H'!'feclly  clrar  Imw  the  i-old  iicls  in  sueh  eases.  We  usually 
assume  that  hy  its  action  slight  aniitomieal  (inflammatory?)  changes  arise 
directly  or  in  a  reflex  manner  in  the  nerves  themselves.  4.  >Icchanicnl  and 
traumatic  action.  Among  these  are,  first,  wounds  and  contusions  which  di- 
rectly involve  the  nerves.  Thus,  for  example,  extremely  severe  neuralgia 
sometimes  arises  frorri  the  pri^ssiire  of  foreign  lKiilie«,  i<ucli  as  sjilinlers  of  wood 
or  of  bones  in  wounds,  on  the  braneli  of  a  nerve.  We  may  also  mention  here 
the  very  severe  lu-iiridgia  souielinies  met  witti  after  ampututinns.  These  east-s 
are  prttbahly  due  less  lu  the  so-called  amputation  neuromata  than  to  tlie  pull- 
ing and  stretching  of  the  nerve  trunks  in  the  amputation  cicatrix,  giving  rise 
to  the  pain.  In  this  class,  too,  belong  many  diseases  in  the  neighborhood  of 
nerves.  Diseases  of  the  bones  or  perioRteum,  by  pressure  and  mechanical 
irritation,  and  often  perhaps  by  the  tu-ccinipnnying  inflariiiiiiition,  may  lead 
to  neuralgia  in  those  nerves  which  run  tinviugli  bony  canals  or  groi>ve8. 
Lastly,  tumors,  aiicurisuis,  herniff,  or  the  gravid  uterus,  may  lead  to  neuralgia 
by  pressure  on  the  neighboring  nerves;  but  we  must  bear  in  mind  that  every 
pressure  on  a  nerve  does  not  lead  to  neuralgia  in  tlie  same  way,  so  that  we 
triiist  jissume  a  sjK'cial  consequent  change  in  the  nerve  in  '*  neuralgia  from 
compnosaion."  3.  •Pho  relation  wliicli  ci^rtain  infections  and  [xiismis  finve  to 
the  devcliipment  of  neuralgia  is  very  important.  In  the  first  place,  it  is  not 
ini]>osiiiljle  that  many  of  the  apparently  "idiopathic"  neuralgias  are  to  ho 
referred  to  infectious  causes — an  assunifitinn  which  may  he  made,  for  instaniv, 
in  intercostal  ncundgiii  asscM-ialed  with  an  eruption  of  zoster  [if.  v.),  or  in 
many  acute  trigcitiinal  lUMiraigias.  Many  uunridgiaB,  however,  also  have  a 
definite  rctntion  to  other  infectious  diseases.  Wc  may  mention  here  (he 
malarial  neuralgias,  which  are  directly  ilependent  upon  the  malarial  infection, 
often  come  on  at  regular  intervals,  nud  are  cureil  by  sjtecific  treatment — 
namely,  qiiinin,  Nciiinlgia  is  often  seen  iluring  the  course,  or  m  a  result,  of 
typhoid  fever,  smallpox,  and  similar  acute  inftH-ttnus  diseases,  an<l  in  the  sec- 
onchiry  stage  of  syphilis.  Among  toxic  Btibetanees  we  may  mention  e8|)cciaUy 
alcohol,  Ii'iid,  anseiiic.  rnerc-urv,  and  perhaps  nicotin,  as  those  which  have  a 
relation  to  the  development  of  neuralgia.  S'et  in  these  i-ases  it  i:*  usually  noi 
true  neuralgia,  hut  pain  of  some  other  kiml — the  arthralgia  of  lead  poisoning, 
tilc  jwilyiieuritic  pains  of  alcohidie  subjects,  etc.  1.  Symptomatic  iieunilgia 
is  also  found  in  many  constitutional  disL'iL<es,  in  gmil,  and  very  often  in 
dinlH'tcs  fiiellitiiH.  It  is  supposed  that  in  f*uch  cases  abnormal  chemical  In- 
fluences act  on  the  sensory  nerves.  .5.  Finally,  there  was  fornierly  much  said 
about  "  reflex  neunilgia,"  where,  for  example,  ilisease  of  the  sexual  organs 
was  thought  to  cause  neuralgia  in  distant  nerves.  Such  observations,  liow- 
ever,  cannot  endure  strict  criticism.     Most  of  these  cases  are  hysterical. 
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[Although  tho  reflex  origin  of  neuralgia  and  other  nervous  diKiurbanccs 
is  very  duuhtful,  it  is  weil  known  llml  pain  due  to  disea-^'e  of  a  given  organ 
may  be  referred  to  another  part  of  the  Imdy.  A  f»uiiiliur  exaiHpIc  is  the  refer- 
ence lo  the  knee  of  tlie  |>ain  from  hip  disease.  This  refereoire  nf  pain  to 
distant  jwrts  ifl  pndiahly  dp[ioiulent  upon  tiie  anatoinieal  distriltution  of  the 
nerves.  Hem!  has  luadc  an  trvIumstiM?  sludy  of  the  distribution  of  the  vis- 
ceral ner\'es  in  the  Bpinal  eord,  and  has  fuund  thai,  in  disease  of  the  intemal 
organi;^  the  pain  is  apt  to  he  referred  to  certain  areas  of  tlic  skin  whose  sen- 
liory  nenes  gi>  to  tlie  co  r  res  pond  irg  spinal  segment*.  Tiie  internal  organs  are 
reprewntwl  in  the  (ipiiutl  fi»rd  as  fuUows:  Ucart,  I  to  :{  D;'  lungs,  1  to  5  I>; 
stoniaeh,  H  tu  D  Ii  (eardiui-  end,  (>  to  7  I);  pyUinis,  !t  1>) ;  inteslinen.  !l  (o  12 
D;  rwtiini,  i!  to  4  S;  liver  and  gall  hladder.  7  to  10  I)',  kidney  and  ureter, 
in  to  13  L);  bladder  (mue<HH  nienibrane  and  neck),  1  to  t  S;  overdistcntion 
of  hladder,  11  I)  to  1  L;  pni>tiiU'.  10  to  12  I).  1  lo  '.i  S,  5  1>;  epididymis.  11 
[>  to  1  L;  tcKlieIc  and  ovary,  ID  H;  appt-iidages.  II  D  l^i  1  f^;  nterns,  in  enn- 
traL-tion,  lU  O  to  I  L;  os  uteri,  1  to  1  S.  For  the  cutaneoii»'  areas  eorrespond- 
iiig  to  tiieiw  moments  of  ilie  cord,  see  the  colorei]  plato  (Plate  V(}.  DiwjHsi' 
of  the  internal  organs  may  «Uo  cause  referrwl  pains  in  tlie  lit'ad,  [wrhaps 
through  the  connections  of  tho  vagus  nerve.  Diseaj^^-  of  the  lungs  causes  re- 
fern^l  [Klin  in  (lie  fronto-napal,  niid-orbit«l,  anil  fronto-ternporHl  areas;  of  the 
lieart  in  the  niid-orhital,  frnnto-teniporal.  and  tiMiiporal  uitias:  of  the  stomach 
anil  intestines  in  the  tL-niporal,  vertin-al,  and  parietal  ureas;  of  the  liver  in  the 
vertical  and  oct-ipita!  art-ns;  and  of  the  ovaries  and  lostlclcs  in  the  fKcipitol 
area.  Di>*ca8*'s  of  the  uteriis.  Fallopian  tidies,  an<l  hhidder  do  not  give  rise 
to  referred  pain  in  the  head.  Affections  in  the  head  itself  also  give  rise  to 
referred  jtainti  in  the  head.  Refract  inn  errors  i-auw  jjniri  in  tlit*  niid-iirhital 
region  ;  disease  of  the  cornea  or  anterior  chanilier  of  tlie  eye,  pain  in  the  fronto- 
liaael  area;  of  the  iris,  in  tiie  temporal  artia;  fartlicr  hack  in  Ihc  eye.,  in  the 
temporal,  fr  on  to-temporal,  and  maxillary  areas;  of  the  niemhrana  tympani  and 
middle  ear,  in  the  hyoid  area ;  elevation  of  tension  in  the  middle  oar.  in  the 
vertii-al  and  parietal  an-as;  disease  of  the  longne,  in  the  nienta],  hyold,  and 
superior  laryngeal  areas.  l>anrt  had  pnninusly  re]ireRe!ited  the  regions  of 
rcferrt'd  pain  in  visceral  disturliatic-ch  in  much  the  same  way. — K.j 

General  Symptomatology  of  Heuralg^ia. — The  neuralgic  paroxyt<ni  Itegins 
either  quite  suddenly,  or,  imtn'  frwiuenlly,  aft^r  certain  prodromata,  such  as 
cold  fw'ling.s  prickling,  sliglit  painful  sensation*,  etc.,  have  preceded  it  for 
eonie  time.  The  jiain  during  llie  attack  is  usually  of  the  greatest  severity, 
and  is  descrilH"!!  as  either  horning  and  lioring,  or  as  shooting  and  tearing  like 
lightning.  There  are  frequently  short  teiufwrarv'  remissions  rif  the  pain.  The 
[•location  of  the  pain  usually  corresponds  precisply  to  the  distributinn  of  the 
affeilitl  nerve,  so  that  the  patient  can  often  [xiint  out  quite  delinitely  the  ana- 
tomical course  of  Ihe  nerve.  At  the  height  of  the  attack  lhc!re  is  fifteen  an 
■"  irradiation  "  or  shooting  of  the  pain  into  tlie  territory  of  neighlniring  nerves. 
Kxternal  irritanlm,  such  as  cold  air,  mental  excitement,  and  especially  move- 
ments of  the  afTwted  part,  often  produce  an  increase  of  the  pain. 

On  physical  exaininnticiM  ui-  uolicc,  firsl.  cerlaiu  disturbances  of  scrisihil- 
iijr.     The  skin  in   the  neuralgic  part  often  shows  more  nr  less  annwthesia, 
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wliuh  is  most  apparent  in  tlie  intervals  bctwwn  the  separate  attacks  and  im- 
wedifltely  flfler  llipni.  Much  ninra  fmiupntly,  however,  hoth  durinp  thi> 
attiifk  ami  during  the  time  when  the  palifiit  is  fi-ee  from  pain,  there  is  liyi>er- 
U'^thf;8ia  of  tite  Kklii  nnd  thtr  parts.  hiMii'iilh.  There  arc  I'E^rlain  defiiiit«  |K)iiila 
which  arc  ol'tcu  very  t-ensitive  ami  tender  even  to  light  pressure.  These  arc 
failed  painful  i»>ints  (points  doiclnnretu).  They  were  first  fully  deseribwl 
for  the  dilTerent  forms  of  neumlgia  hy  V'alluix,  in  18-11,  altliouf;li  in  niueli 
too  schemalie  a  way,  lint,  they  luivp  «nne  diafinnstic  iinportanw,  since  they 
may  often  Itf  fnrtnd,  m>t  only  (hiring  tlie  altaek  itself,  hut  also  dnring  the  free 
inti'rvat>4,  altlmiigli  Uiuii  t)iev  are  U-^  irtarked.  Tfie  paiiiriil  points  always 
correspund  to  certain  places  in  the  course  of  the  trunk  or  the  larger  branches 
of  the  affected  nerve,  and  are  found  especially  where,  in  marked  and  deep 
pressure  on  Ihi?  nirrvp,  we  can  press  on  scinie  (inn  part  UMieath.  Tliey  are 
juniljjiLly  aJwiiys  iKa-  to  an  abnormal  st-nrtitivenefis  to  pressure  in  the  alTeeted 
nerve  itK-lf.     In  uniiiy  cjises  nf  neuralgia  tliey  may  he  wlmlly  wanting. 

Motor  syniptoins  as  well  an  sensory  arc  not  infrequent  in  neuralgia.  Co 
existing  aymptums  of  paralysis  must  always  be  regarded  as  a  complication 
caused  hy  some  coarse  lesion  of  the  motor  nerves  ;'lienco,  in  pure  idiopathic 
neuralgia  they  are  etitirely  absent.  The  i-ocxiiting  symptoms  uf  motor  irri- 
tutiiin,  wlii4-li  amiften  (H'vn.  are  usuiilly  din-cily  ib'pen'lent  uf>nn  the  neuralgia, 
hi>wcvor,  and  hence  are  to  be  regarded  as  reflex  contraetious,  due  to  the  great 
irritation  of  the  sensory  nerves. 

Vasomotor  symptoms  are  often  seen  in  neuralgia.  In  tlie  face  especially, 
in  trigeminal  neuralgia,  we  often  sec  a  marked  pallor  or  a  ilecided  reddening 
of  the  skin  and  conjunctiva.  Abnornud  secrotions  of  tears  or  sweat  may 
alMi  !«*  seen  during  tlie  attack  or  at,  the  und  of  it.  We  do  n»*t  know  whether 
all  these  sympl<uns  arise  fnjni  direct  or  reflex  nervous  irritutioa.  Trophic 
tlisturbam-cs  are  n'>tia'<l  iu  various  ways.  Huring  the  attack  we  see  erup- 
tions of  urtiearia,  or  still  more  freipumtly  of  herjws  vesicles,  along  the  course 
of  thft  alTei-ted  nerves,  as  in  herjHw  zoster.  Id  severe  and  prfitraettnl  neuralgia* 
[M-rniiinent  i'liangi-s  in  the  ttst^ui-s  lia\*i.'  been  re[>eittf>dly  »i^n  in  the  parta  suj>- 
plied  hy  the  alTeded  nerves.  Among  tliesi'  are  a  falling  out  or  a  whitening 
of  the  hair,  or  more  rarely  an  ahnornuilly  great  growth  of  hair,  thi<kening  or 
atrophy  of  the  skin,  staining  or  pignventation  of  the  skin,  atrophy  of  the 
deeper  parts,  ete.  Lastly,  wo  may  mention  that  during  the  neui*a]gic  attack 
we  sometimes  find  a  diminished  fretpienry  of  t)io  pulse. 

The  general  nulritinn  cif  the  Iwniy  in  Meurnl;;ia  is  espeeially  impaired 
when  sleopiiig  »nid  eating  are  eottsLanllv  disltirbi'd  by  the  allueks  of  pain. 
Theu  the  disease  gradually  has  a  noticcahlc  action  on  the  whole  consti- 
tution. The  patient  becomes  pale  and  emneiatcd,  and  often  the  persistent 
and  distressing  pain  is  not  without  influence  on  his  mental  condition.  He 
heoomes  irrilahh'  and  inclined  to  melam-Iioly.^   Patients  have,  in  re|)eated  in- 

tstanops,  even  eonnnitted  finieiiie  as  a  result  of  severe  and  incurahli-  m-unilgia. 
Tlie  wlnde  eouree  of  neuralgia  shows  the  greatest  diversity.  .\s  has  Iwcn 
said  repcfltedly,  the  onset  of  the  disease  in  separate  attacks  is  the  chief  cliar- 
acterislic  feature.  The  precise  pathogenesis  of  these  attacks  is,  of  course,, 
witirely  unknown  to  us.  These  attacks  nsimlly  come  on  every  day  or  many 
times  a  day.  or  sometimi*  at  longer  regular  or  irn-gular  intervals.  They 
may  last  only  a  few  minutes  or  several  hours.  During  the  period  between 
i  i 
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the  attacKS  man};  patients  feel  quit^  well,  but  some  liave  still  a  eertmo  sensi- 
tivpni-ss  of  the  skin.  Tlip  ili^eiisc  as  a  whole  sometimes  lasts  only  a  few  thtya 
<tr  weeks,  but  sometimes  it  persists  with  manifokl  varintions  tor  yetii's  ami 
years,  ami.  in  a  wttril,  is  mtt  eapablc  of  improvrnient ;  althongh,  on  tlie  other 
hand,  there  are  recoveries  after  the  disease  has  lasted  f(»r  years.  Jn  many 
cases,  of  n>ur«;,  tfie  ilisea*e  ilejiemlrt  iipnn  the  jin-i^eiu'e  irf  siiitii'  lU'fiuite  ana- 
tomjeal  cause,  siicli  as  a  linnnr,  a  i]ii^:-asc  of  the  hone,  or  nn  auoiirism. 

Hany  details  will  be  spoken  of  in  tJie  following  chapter, 

GcBcral  Treatment  of  Neoraigia. — In  treating;  neural^a  itself  we  must 
always  look  first  with  great  care  for  some  eausal  factor,  which  may  l>e  acccs- 
aihle  to  treatment.  This  fiillillinent  of  the  caiisnl  imlirnlicm  u  iiofisihlf,  eH]>e- 
cinlly  in  neural-iias  whii-h  are  due  to  nu'chaiiiciil  eausos.  Th-  extirpiiiidii  of 
tuiiium.  the  e.u-isitjri  uf  cicatrices,  the  renioval  of  foreiffu  ImhIics,  the  trciiLiiient 
of  inflanmiatory  new  growths,  of  syphilitic  Bttuctions,  of  aneurisms,  ctc.^  is 
oci-osionally  attended  by  the  most  brilliant  success,  hut.  of  course,  in  many 
other  casr*  the  underlying  riisease  is  uiifurliinately  not  nmenal>h*  to  succtwi^ful 
treatment.  We  should  also  carrv  nut  a  caui^ai  treatment  in  Ihu  neural^'ias 
which  are  to  he  referred  U>  general  ameniin,  to  a  gfiicral  neuropHtliic  ctmsti- 
tation,  la  hysteria,  etc,  In  such  cases  we  must  always  aai^ribe  great  value  to 
the  ^neral  treatment,  such  as  diet,  manner  of  life.  psychi<'al  trcatinent.  hathrf, 
iron,  and  nervines,  as  well  a.*  to  the  si^'cial  treatment  directed  against  the 
neuralgia;  and  the  same  holds  tnie,  of  enurfie,  in  the  neuralgias  laiurring 
in  (linlietfw,  gout,  and  syphilis.  We  luust  always  be-ar  pHrlimlarly  in  mind  the 
possihitily  of  »typliilitic  ni-iiriilf;ia,  since  in  sucli  cases  iodid  of  jiolassium  may 
often  have  a  marked  curative  action.  We  may  also  fuhill  liie  cansal  indication 
in  the  malarial  neuralgias.  If  neuralgia  comes  on  at  approximately  rrgiilar 
intervals  in  {lenions  who  cmne  from  a  tnahiriHl  district,  and  who  ]H>rh}i]is  have 
already  suffered  from  other  mahirinl  afTtH-tions,  the  exhibition  of  quiniii  in 
large  doH»v.  tiO  ti»  4.')  gr.  (gni.  l.-l  In  '^)  al  unci',  will  i>rtfn  cut  short  Ihc  iitlaek. 
In  obstinate  cases  in  wliirh  <]iiiniti  d"<*s  im  gond.  we  sliiuild  try  arwnic,  in 
the  fonn  of  KowlerV  solution.  In  many  apparently  toxic  neuralgias,  too,  from 
lead,  mercury,  or  alcohol,  onr  first  endeavor  in  trpatntent  sbnuld  l>e  to  remove 
the  cause  of  the  disease. 

In  nit  cases  wlnre  the  ouishI  trentmenl  cannot  he  carried  out,  or  where  it 
ahme  is  not  sutTicient,  we  must  conHidiT  llioso  nomcrnus  remedii-s  ami  methods 
of  treutmi-nl  wliich  cnrrej*)ioiid  to  the  iniHrntw  utorhi  and  to  the  symplomatJc 
indications.  Starting  with  the  hypothesis  of  an  inHammatory  condition  of  tlw 
nerve,  the  attempt  is  often  matle  to  exert  a  favorahle  influence  on  the  disease 
Iiy  local  derivHtiv(»(,  mustard  plasters,  irrituliiig  enihrociLtioiis,  such  as  spirit 
of  mustard,  venitrin  ointment  (two  and  a  half  jter  i-ent).  or  tincture  of  cnrlin. 
or  by  blisters,  or  even  ijy  llie  cautei^.  'i'lie  remedies  first  mentioned  are  used 
only  in  mild  casea.  Vesicatories,  placed  nhmg  the  course  of  the  affecfed  nerre, 
or  beliind  the  ear  in  facial  neuralgia,  sometimes  act  very  well  in  fresh  cases. 
wpwially  in  fresli  *'  rheumafir  "  cases  of  sc'iatica.  We  resort  to  the  hot  iron 
chiefly  in  old  and  very  seven*  eases,  in  which,  indeed,  especriaUy  in  sciatica^ 
Rome  Very  favonible  results  have  U-en  claiiued. 

The  local  electrical  treatment  of  neuralgia  is  sometimes  of  undoubted 
fuMiefit-  We  many  times  gccure  an  improvement  in  the  sympt(»ms,  which  is,  of 
course,  temjwrary,  even  in  tliost*  ca-M-s  wlitire  the  8i)ecial  cause  of  the  disease  is 


^ 


1G6 


DISEASES  OF  THE  NERVOUS  SYSTEM 


vrhitrh  is  most  apparent  in  the  intervals  between  the  separate  attaeks  And  im- 
inctlialcly  aftor  tliwn.  Much  more  frequently,  however,  hotli  ihiririf»  tlio 
utiui-k  iitid  itiiriiif^  (iie  time  wlien  thir  jHiticnt  in  free  frutn  pain,  there  ia  Iivikt- 
ipsthcsiu  of  llie  skin  and  the  parts-  beneath.  There  are  eerlain  Jetluile  points 
whitli  arL'  nfteii  verj'  KJtisitive  auil  lernJer  even  to  light  presi^urc.  'i'!iO!*c  are 
calloit  jMiinful  pnint»!  (pointu  douUtureux).  They  were  first  fully  (kwrilK'd 
for  the  liifferent  forms  of  ueiirnlgia  hy  Valleix,  in  1811,  although  in  intieh 
too  M-hi'niatic  a  vt'iiy,  Init  tliev  \\aw.  mma  diagnwtic  inqtortjinee,  ftini'e  they 
nmy  often  he  fnond,  not  only  duriii)^  the  attack  itself,  Imt  also  during  the  free 
intervrtln,  aithiiiigli  tlien  they  tire  less  marked.  Tlie  painful  poiTitu  alwa}** 
correspoini  tn  certain  places  in  the  t:r)uri!e  of  the  trunk  or  the  larger  bnuu'hea 
of  the  affected  nerve,  and  are  found  espeeially  whers,  in  marked  and  deep 
pressure  on  Ihe  nerve,  we  can  press  on  sonic  firm  part  beneath.  They  are 
prolmhlv  alway.-t  iUil-  tn  itn  ulirimnml  seimitivriicss  Id  jm^ssuiv  in  the  alfected 
nerve  ilst'lf.     (n  many  eufcs  of  neuralgia  tliey  may  Iw  wholly  wanting. 

Motor  Byni]>tnitis  m  well  as  sensory  are  not  iafrequent  in  neuralgia.  Co- 
existing symptomH  of  paralyaJH  must  always  be  regarded  as  a  compUcalioa 
caused  hy  i-onie  coarse  lesinti  of  the  motor  nerves; "hence,  in  pure  idiopathic 
neuralgia  Ihi'v  are  entirety  absi-nt.  The  crH^xisling  Byin])tiiniA  of  motor  irri- 
tation, wfsich  are  <tf(en  «e*!ii,  are  usually  directly  dependent  ujion  Hie  neuralgia, 
however,  and  hence  are  lo  he  regarded  m  reflex  eontrautious,  due  to  the  great 
irritatiun  cf  tlie  senwry  nerves. 

Vasomotor  symptoms  are  often  seen  in  neuralgia.  Tn  the  face  esi>ecially, 
in  trigeminal  neuralgia,  we  often  sei^  a  inarki'd  pallor  or  a  deride<l  reddening 
of  the  skin  and  conjunctiva.  Ahnornml  seereli<ms  of  tears  or  sweat  may 
also  Ik!  s*'en  fhuiiig  the  attack  oi*  at  the  end  of  it.  We  do  not  know  whether 
all  llicsc  yyniptoni'*  iirist?  from  direct  or  reflex  ncr\ous  irritation.  Trophic 
diyturljanctiii  are  noticed  in  various  ways.  During  the  attack  we  see  erup- 
li<ins  nf  urticaria,  or  still  more  freijuenlJy  of  herpes  vesicles,  along  the  eourso 
of  the  alTeeted  nervcw,  as  in  herjics  wwter.  In  severe  ami  pridrarled  ncuralgioii 
permanent  rfianges  in  (he  ttBSuea  have  been  rejieatedly  »een  in  the  jwris  sup- 
plied hy  the  affected  nerves.  Among  these  are  a  falling  out  or  a  wtiitening 
of  the  hair,  or  ntnrc  rarely  an  ahnomially  great  growt.h  of  hair,  tfiickening  or 
atrophy  of  ibe  skin,  staining  or  pigmentation  of  the  skin,  atropliy  of  the 
deeper  parts,  ete.  l-iastly,  wc  may  mention  that  during  the  neuralgic  attack 
we  Boitietirncs  find  a  diminisluHl  freipit-ncy  u{  the  pulse. 

The  general  niitriliiin  of  the  ImkIv  in  neuralgia  is  ea|»ocin]ly  iin{Hiired 
when  stt-f'ping  and  caliug  ur*'  constantly  disturljed  by  the  attacks  of  piin. 
Then  the  discnse  gradually  has  a  nolitimhlc  action  on  the  whole  consti- 
tution. The  pntieat  becomes  pale  and  emaciated,  and  often  the  persistent 
and  distressing  pnin  is  not  without  influence  on  his  mental  condition.  Ho 
Itceomes  irritable  and  inclined  tn  nielanclKilv.  Patients  have,  in  repeated  in- 
stances, even  cnnimided  suiiiiK;  as  a  result  of  seven'  niid  iiiiMiraMc  neuralgia. 

The  whole  course  of  neuralgia  shows  the  greatest  diversity.  As  has  been 
said  repeatedly,  the  onset  of  the  diwase  in  separate  attacke  U  the  chief  char- 
acteristic feature.  The  preei.^e  pathogenesis  of  these  attacks  is,  of  course, 
entirely  unknown  to  us.  Those  attacks  usually  eomo  on  every  clay  or  many 
times  a  day.  or  sometimes  at  longer  regular  or  irn-gnlar  intervals.  They 
may  Iai>t  only  a  few  minutes  or  several  hours.     During  the  period  between 


1 


NEimALGIA  IN  GENERAL 


167 


tlie  attacKfi  many  patients  fuel  quil^'  well,  but  some  have  still  a  certain  sensi- 
tiveness of  the  skin.  The  diw-ase  as  a  whole  sometimes  lasts  only  a  few  days 
or  wefks,  hut  sometiniies  it  perBJi^ts  with  jiiaiiifolil  variatiiMia  for  years  and 
years,  and,  in  a  word,  is  not  capable  of  iiMprovenient;  although,  on  the  other 
hand,  there  are  reeoveries  aftor  I  he  (liwaHe  liaH  lastin]  for  yi^irs.  Tn  many 
ra»e(t,  (if  t-nurse,  the  fli.sease  dt']ipnilri  iiprm  the  pn'stciife  of  some  (iKfiiiite  ana- 
tomteal  cause,  such  as  a  tumor,  a  disease  of  tht!  Iione.  ur  an  aneurism. 

Many  detiiiU  will  he  s])okf>n  of  in  the  follnwinj»  (chapter. 

General  Treatment  of  Keural^a. — In  treating  neuralgia  itself  wc  must 
always  look  fii'st  with  k"'"'  <"iirT'  fur  come  chusbI  faetnr,  which  may  lie  atn-es- 
eible  to  treatment.  This  fuifjllnient  of  the  eaiisnl  indication  is  pt>8sible.  espe- 
*'ially  in  neiiralgiuit  whitth  are  due  to  inechaniod  cuuses-  Th"  e\tirp«lioii  iif 
tumors,  the  excision  of  eieatrlees,  the  reRio\al  of  foreij^n  bodiLS.  the  treatment 
of  inllummatnr>-  new  growths,  of  syphilitic  affec-tions,  of  aneurisms,  «tc.,  is 
oivasionally  allenitiHl  by  tlie  niuKt  hrilliatit  sii(-[:eHs,  hut,  of  (tnirse,  in  many 
other  vAsvfi  the  underlyin;?  dlBwiso  i«  uuforiunntely  nnt  aTriPunhlo  to  surcestifnl 
ireattiii'tit.  We  should  hIso  carry  out  a  vauwi]  tn'Hlnifnt.  in  llic  neuralj^ias 
wliicli  are  to  l>e  referred  to  jreneral  ana'niia.  to  u  general  neur<ii>atliic'  cunsti- 
tulion,  to  hysteria,  etc.  In  such  cases  we  must  always  ascrilR"  great  value  to 
tlie  general  treatment,  surli  as  diet,  manner  nf  life,  ]>syehieal  treatnient,  baths, 
iron,  and  nervines,  as  wi-ll  as  to  the  spt'cial  tnmlmenl  diret-tod  against  the 
neumlf^in:  and  the  sairn"  holds  tnie,  tif  roiirse,  in  the  neuralgias  ocriiiTing 
in  diabetes,  gout,  anil  sypliilis.  We  must  always  bear  pnrtii'ulnrly  in  iiihid  tlie 
jKwsibility  of  syphilitic  neuralgia,  since  in  such  cases  iodiil  of  poUnaiuni  may 
often  have  a  markni  <iirative  aclion.  WV  may  also  fulfil!  tlie  i-ausal  iiiili*  alinn 
in  the  malarial  neuralgias.  If  [icuriLlgin  roriiif;  cm  at  iipproximately  n-gidar 
intervals  in  persons  who  eume  from  a  itialarini  district,  and  who  perhiigts  have 
already  KutTtred  frtim  otlier  malarial  H(Tefli<ms,  the  exliibition  of  ipiinin  in 
large  doses,  20  tn  15  gr.  (gni.  l.-**  (o  it)  at  once,  will  (vftcn  cut  short  tlic  attack. 
In  obstinate  cases  in  wliic-h  quinin  does  no  good,  we  sUoiild  try  arsenic,  in 
Ihe  form  of  Fowler's  sohition.  In  many  apparenily  toxic  neuralgias,  too,  from 
lead,  mertun',  or  alcohol,  our  first  endeavor  in  treatment  should  lie  to  remove 

the  cinisc  of  llii>  disease. 

In  all  cases  wliero  Ihe  causal  treatment  cannot  Iw  carried  out,  ur  whore  it 
alone  is  not  suHicieiit,  wc  must  consider  those  numerous  remedies  iitid  methuds 
of  treatment  which  correspond  to  the  indifiUio  mvrbi  and  to  tlio  symploiuatic 
indications.  Starting  with  the  liypothesis  of  an  inflammatory  condition  of  Hie 
iiervf,  Ihe  attempt  is  ofleii  mmh'  to  exert  a  favorable  inniiem-e  on  tlir>  diKCHru' 
by  Uk-nI  derivatives,  uiiihliird  pbistcrs,  irrilnliiig  emltroi-ulinntt,  such  ati  spirit 
nf  mustnni,  venitrin  ointment  (two  and  n  ]ialf  jxt  i-ent),  or  tincture  of  iodiii, 
or  by  blisters,  or  even  by  tlie  cautery.  The  remedies  first  mentioned  arc  used 
only  in  mild  cases.  Vesicatorics.  placed  along  the  course  of  tlie  atfeited  nerve, 
or  Iwhind  Ihn  ear  in  fncinl  neuralgia,  sometinies  net  very  well  in  fresh  cases, 
44ipeeia]ly  in  fre»h  '*  riieunialir  "  cases  nf  sciatiea.  Wc  report  1o  the  hot  iron 
chiefly  ill  old  iiml  very  severe*  niwcs,  in  which,  irideiid,  espeeiatly  in  sciatiea, 
some  very  favorable  results  liavc  l>een  claimed. 

The  Ifwai  clcftrical  trcntmciit  of  neuralgia  is  Bometimes  of  undoubted 
Itenefit.  We  many  times  seeuie  an  impnivement  in  the  symptoms,  wliieti  is,  of 
c<mrse,  tomjiorary,  even  in  those  cases  where  the  special  cjiuse  of  the  disease  is 


I 


168 


DISEASES  OF  THE  NERTOUS  SYSTEM 


not  inflnpncwl  hy  tlie  electricity,  alilimij^li  in  idio]>atlHC  lU'uralgias  in  fresh, 
and  wmict  iiiie?  evi'n  in  old  ciiSfS,  we  can  oft^n  obtain  a  t'umplete  cure.  There 
an?  no  gi-tn-rnl  riiirs  witli  n'it;ard  to  tlu^  nietho<Js  to  lie  empluyed,  einc-e  different 
specialists  have  their  own  favorite  metluids.  The  fullowin^  fcirni«  i»f  (ipplii'a- 
tidii  are  most  in  u«^  and  are  most  to  t)e  re<'oiniiiendi'il :  I.  Htabile  action  of  the 
anode  of  a  constant  current  on  the  affected  nerve  tnmk  over  as  great  an  extent 
as  pos^iilile,  ehpei'lally  on  any  painful  pointH.  We  must  entirely  avoid  any  great 
varialiiins  in  tlie  t-iiri-ent  in"  iiitei-rnptioim  of  it.  We  gradually  inereai*e  the 
intensity  of  the  current  up  lo  medium  strength.  The  sittings  phould  last 
Uiree  to  sii  minutes,  and  •iiniielinie.s  even  iimger,  and  iliey  nnist  Ijc  repealeil 
ilaily.  2.  In  neuralgia  of  the  larger  nerves  we  should  use  a  Btaltile  ih-weciiding 
(sometimes  aseen'tling)  constant  current,  in  which  the  anode  in  placed  on 
the  most  central  point  of  the  iierve  trunk  avaJlalile,  or  on  the  verteliral  column, 
and  the  cathode  on  liilTerent  periplieral  point*.  3.  The  faraJic  current  also 
frei|uently  acts  vei-v-  wril.  We  faradize  llie  n4TVf  either  wnth  a  moderately 
sfmng  "  increasing"'  current,  or  we  apply  tlic  "ire  hnisli  lo  the  skin  uvcr  the 
alTei-ted  nerves.  'I'he  luUer  metluxl  is  very  painTuI,  Init  i»  often  atlemlcd  with 
excellent  results.  As  a  rule,  it  is  always  well  to  begin  with  a  mild  and  very 
cautions  use  of  plectricity,  and  not  to  go  on  to  the  stronger  current*  until  later. 
Klcirtricity  often  actK  lirillianlly  at  once,  iluring  the  attack  of  pain,  hut  some* 
times  no  iniprcivenieiit  is  seen  until  after  several  sittings.  If,  after  two  or  throe 
weeks,  we  olilain  no  n-sidt  at  all,  after  employing  diiriTCtil  metlioills  of  apply- 
ing electricity,  it  is  the  best  plan  to  give  up  electrical  treatment  entirely  as 
not  suited  to  the  case.  The  treatment  of  true  neuralgias  with  static  elec- 
tricity, DWrsonval  currents,  f^lectric  light,  eleotn^i-inagnetic  currents,  etc.,  ia 
scarcely  ever  attended  with  success.  The  numerous  rejiorted  cures  refer  in 
m(wt  caws  pnilmhly  lo  iiysh-rii-al   puiiin. 

In  the  treatment  of  neunilgin  we  must  consiiler  a  number  of  internal  rem- 
e<lie»,  as  well  as  electricity;  somi*  of  these  art  sym]>tnniatically,  like  the  nar- 
cotics, while  others  have  uhtaiiied  the  reynitation  of  having  a  specific  action. 
Among  the  laHer,  qiiinin  has  decidedly  tiie  greatest  value.  In  severe  crises 
qiiinin  may  tin  excellent  serviie,  not  cmly  in  nmlarial  nenralgias,  although 
most  snrtdy  in  those,  hut  also  in  "  idhii)alfiic  "  neuralgias.  It  is  in  these  casca 
that  the  n-inedy  is  given  in  fairly  large  doses.  We  Siegiri  with  15  t<»  liO  gr. 
{gm.  I  1^)  '^  I  a  day,  best  given  in  one  dose,  and  in  severe  cases  we  may  inerease 
to  iW  or  75  gr.  (gm,  4  to  .%)  or  more.  We  see  the  best  results  fn>m  quinin 
in  trigeminal  neuralgia,  while  in  other  forms,  as  in  sciatica,  it  is  of  little 
value.  Ilesidc.4  <inirin,  salicylate  of  sodium  is  sometimes  beneficial,  especially 
in  the  recent  rheumatic  forms  of  neuralgia.  .Antipyrin,  in  IJj-  to  .tO-gr.  (gm. 
1  lo  2)  djjses ;  aspirin,  in  '^-gr.  (gm.  0.1)  doses  |or  more]  Rcveral  times 
daily:  pyramidon,  in  4-  to  H-gr.  (gm.  0.2.'»  to  0.^)  dnscs;  phcnacctin,  in  ?-  to 
15-gT.  (gm.  0.5  to  1)  doses;  salipyrin,  in  80-  to  30-gr.  (gm.  1.5  to  8)  doees; 
■nd  similar  remedies,  have  lately  \hs-ti  very  often  used.  \ext  in  rank,  for 
iHintinued  uwe,  conic  arw'uic  and  hniinid  of  pntiissiurn.  '^I'ln'  (oruu-r  is  given 
ill  ]iill  fiirtii  or  as  T-'owler's  solution,  five  drops  tln'C*;  limes  a  day,  incn'asing 
gradually.  Hromid  of  polaHsiuiii  acts  only  in  large  dnscji,  45  to  75  or  150 
gr.  (gm.  3  to  5  to  10)  a  day. 

In  all  severe  neuralgias  the  use  of  narcotics,  eispocially  of  morphin,  is  un- 
avoidable.   Morpliin  is  used  almost  exclusively  during  t!ie  attack,  and  is  best 
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^ren  as  a  eubculancuue  injection  ot  |^  In  4  gr.  (gm.  O.OOS  to  0.01)  in  tlie 
viiinit.v  of  the  painful  part.  T)if  iiinxlyiit;  effect  almost  invuriably  follows, 
hilt  in  olxjtiiiate  juui  prot  rH»-ted  casLw  tlu'  patient  gradually  twcnnics  acius- 
tomeii  lo  ilie  remedy.  AAV  must  tlien  ro'sort  to  still  larger  (Insfs,  ami  llu^fte, 
liM),  jinally  fail  iii  their  efteei.  Anioug  the  viciinis  uf  the  innrphiu  hahit  wc 
fiud  maiiy  patients  whu  lia%'e  sufforeil  or  who  fltill  siiff'tM'  from  i^evere  neuralgia, 
so  iliat  We  must  always  hv  very  cautious  and  coniwrvative  iji  tlie  prolraeted 
use  of  morpliin.  We  should  be  especially  cautious  hefore  deciding  to  put  the 
hypwiennie  s}Tinge  into  the*  paliont's  own  hnn<l.  Many  physit-iann  awribe 
not  only  a  [laljiative  hut  a  |HfrnianL*nl  benefit  to  injwtiimB  of  nmrpliin  in  neu- 
ralgia. We  Kiiniftinies  wh",  in  facl,  that  niilil  nt-nratgias  recover  under  the 
cxelusive  use  yf  niorphin  injections;  hut  tliow  are  prohably  cases  uf  yptui- 
taneouii  recovery.  Tiie  internal  use  4if  nu»rpliin  anil  opium  preparations  is 
decidedly  inferior  to  the  eubcutaneous  adnunistration  in  certainty  and  rapid- 
ity of  action. 

Various  hypnotics  (chloral  liydrato,  veronal,  sulplional,  etc.)  are  frequently 
eroph)yal  in  severe  Tieunil;<iH-s,  hut  llieiv  cITcct  in  lieciili'dly  inPerior  tn  that 
of  morphin.  Tlie  external  application  of  narcotic  ointments,  or  embrocations, 
is  much  cm]»k)yed  in  practice,  but  it  appears  to  he  of  advantage  only  in  milder 
casea.  We  prescribe  ointments  with  extract  of  opium  (1  tn  10),  extract  of 
lielladonna  {"i  to  10).  extract  of  opium  and  veratrin  (1  part  of  eacli  to  30 
of  simple  (linlnieiil),  etc.  We  may  al^to  ukc  ehhiruforni,  hv  H[t[ilyiug  blottltig 
pa|M'r  wet  with  chloroform,  or  enibrcjcations  of  cliloroform  oil,  and  ether  as 
a  spray. 

lieoently  the  so-callwl  injection  treatment  with  lalpoliolj  stovnin  and 
eimilar  drujjs  has  altaimnl  jiiviit  prm-tiral  cigniflcam-c.  It  will  lie  confiidercd 
in  detail  in  the  discussion  of  the  difrcrent  forms  of  neuralgia. 

In  jievcrc  coses  the  Kurj^ical  treatment  of  neuralgia  is  often  of  great  im- 
portance— the  section  of  ner\'es,  neunitomy,  or  the  excision  of  a  portion  of 
the  nerve,  neurectomy — in  order  to  prevent  the  union  of  the  dividml  nerve, 
or,  finally,  the  drawing  out  «f  the  nerve — so-called  exeresis.  A  detailed  ac- 
count of  the  niellHwls  of  operalinn  is  tn  he  found  in  the  lext-hooks  of  surgery. 
Wo  may  state  here  merely  that  the  surgical  Ireattiient  of  neuralgia,  especially 
of  severe  trigeminal  neuralgia,  often  has  excellenl  resultj*.  The  explanation 
of  this  success,  liowever,  is  by  no  means  ca-«y.  Ther<>  is  probably  not  only  a 
break  in  conduction  from  the  pain-exciting  spot  to  the  center,  hut  a  secondary 
chiinge  in  the  whole  sensor)'  neuron,  by  whicb  the  neuralgic  change  is  made 
In  eciifle.  Of  course  a  cure  is  not  obtained  in  all  eases.  In  any  event,  we 
should  advise  an  upi'ralion  only  in  severe  cases,  wbciv  all  oilier  remedies  have 
l>eon  tried  in  vain,  and  the  patient  may  be  promised  the  pnssiliility,  or  even 
tl»e  probability,  of  success,  but  never  the  certainly  of  it.  Biwides  section  of 
the  nerves,  nerve  «tretrliing  lias  bet^n  frequently  tried  in  neuralgia.  We  will 
return  to  tliis  method  of  treatment  in  speaking  of  w;iatica. 

The  chief  <iuestinn  as  to  Ihe  use  of  hni  air,  liallis,  etc.,  arises  only  in  the 
treatment  of  neiindgias  In  the  domain  of  llic  nerves  of  (lie  extremities,  espe- 
cially in  sciatica,  and  tberefonf  these  and  umssage  will  lie  spoken  of  more 
in  detail  in  connection  with  the  separate  forms  of  neunilgia. 
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CHAPTER    IV 
THE  INDIVIDUAL    FORMS    OF   NF-URALOIA 

1.     NEURALGIA    OF    THE    TRIGEMINTJS 

(PratnpaloM.      Tic  daulftureux.     FaChergiU'i  PaoHiche) 


Etiology. — Trigei 
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portaiit  iiciiralgias.  la  its  on)j:iii  iiiiinj'  i-iiusc*  ami  prwlisposing  tactors  oj 
all  sorts  play  a  part,  as  was  stated  m  detail  in  the  prefetliiig  clmptiT.  Many 
mild  forniK.  csptH-irtlly  neuralgia  In  tlio  first  brunch,  iippareiiUy  are  of  acute 
origin  ami  Iiavt?  no  disravoraljh'  i-aune.  Iti  jiurli  t-ases  some  unknown  infectious 
or  autntoxJL-  influLMu-es  nmy  play  a  part.  Not  iiifre-t^uently.  eepeoially  in  mild 
neuriilgias  nf  the  first  bninrli,  wv  ranimt  ovi^rliHik  the  inflin'nce  of  exjMisure 
to  cold  (wini],  wel)  as  a  |«)S3iliIe  tause.  Xeiirul^lns  after  aeiite  infectious 
<lit)eases  (inHiieiixa.  typhoJ<l).  and  especially  malarial  neuralj^Jai:,  are  Hitiiated 
nio^t  rr«|ii('nHy  in  thr;  first  hrani-li  of  the  tri^^eniiims.  niftn*  rarely  in  the  WH'ond, 
and  only  exivptionally  in  the  third.  Tri/;cmini)l  neuralgia  may  also  be  due  to 
diwjiw'ii  of  tlio  rniiiial  hones  and  perirwteiun  (tumors),  very  often  to  dixeafioe 
of  the  Uftli  (niries,  rxnstones.  nnoniafips  of  ilevflopnu-nt  and  position  of  the 
tL^etli).  and  also  (o  discuses  of  tlie  uiisal  ami  frontal  ('uvitit>s  and  discraseo  of 
the  middle  ear  and  of  t!t(^  eye  (intlanniiation  and  also  strain  of  the  eyes). 
HomUerg  found  an  anenrism  of  the  internal  earotid,  pressing  on  the  UaMcr- 
iim  granglion,  at<  the  eause  in  a  nevero  and  incurable  ease.  We  have  seen  a 
pFi'i-iai'ly  analogous  ease.  Finally.' the  wvere  trijfcnuiml  neuial.iiiu!*,  wliieh 
last  for  years,  are  of  very  great  practical  ini|K>rtanei';  for  these  we  can  usually 
find  no  <-ause  at  all,  or  at  most  a  general  nervous  predisposition.  Thin  form, 
which  is  the  prototype  of  the  iiinst  fref[uenit  genuine,  severe,  idiopathic  neu- 
ralgias, comes  on  uauallv  in  somewhat  advanced  life,  and  is  about  eiiually 
fn-fjueiit  in  woiticn  artd  men.  The  s]iecial  form  of  diseiiHC  of  the  nerve  in 
these  eases  is  still  wholly  ohAcurc.  The  wtiotogy  of  this  painful  disease  id 
almost  entirely  unknown,  since  the  anatomical  findings  from  the  resected 
pieces  of  nerves  and  extitpnied  Oas<)erian  ganglia  do  not  permit  of  any 
delinite  interiiretiition.  As  ftrt4'rlos<-lerosis  is  fn-^iuently  present,  we  are  very 
mucli  indintHl  to  iiHsitine  snnte  connection  with  this  lesion  in  nmnv  of  the 
eases.  Thp  arteriosclerotic  changes  in  the  small  blond  vessels  which  supply 
the  (lassrrlan  ganglion  or  the  nerve  branches,  can  very  probably  ennsi'  a  dis- 
turbance of  nutrition  In  the  nerve  tissue,  and  in  this  way  produce  these  intense 
pains.  I  Dana,  I'utnani,  and  others  have  found  degenerative  neuritis  in  the 
[Mfripbenil  lilu-rs  of  Hie  cxcIsimI  nerve  In  tliest?  severe  case*,  soinetiines  asso- 
ciated with  obliterating  endarteritis  in  the  blood  vessels  supplying  the  nerves. 
SpilU-r  has  fdimtl  extcnsJVH  ilegt-nprative  changes  in  the  nerve  cells  of  the 
Gasserifin  gimglion,  but  tlicsc  may  be  aecondarj*  to  the  changes  in  the  ncrvo 
fibers— K.  I 

Bymptoma  and  Course. — The  attacks  of  pain  in  neuralgia  of  the  fifth  pair 
are  usiuilly  i|uite  intense,  and  in  severe  eases  titey  may  attain  a  most  distroseing 
and  terrible  severity.  Tlicy  arise  either  entirely  without  cause,  or  fnim  »)me 
slight  iallucacc>  such  aa  waaUiug  the  face  [making  the  aligbtcst  uiovcmcut 
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nf  the  face  in  ejiting  nr  tHlkin^. — K.],  takiiij^  pliVKiciil  e.-£cri>iH>,  or  mental  e^\- 
citement.  Thev  often  vttmv  on  quite  regularly  at  dt'Iitii'd'  hoiin?.  espoeially  in 
the  fortnoiiii,  hut  in  iilhtT  fasw  llii?y  foJUiw  no  ruli;.  Then*  arc  sometimes 
long,  painless  intervals  k'twceii  the  i^cparatc  altucks,  and  soinetimea  the  at- 
tacks follow  one  an'ilhvr  in  an  attuo.<^t  uninleETitistiil  tieneb.  The  liglilninf;;-- 
like,  cutting  pains  extend  to  Ihp  distribution  of  the  affottcd  hrannh  nf  the 
trigeminuH,  but  they  KometiniCA  shoot  into  the  occiput,  tlu;  htiL-k  of  (lie  nock, 
the  phoiilders,  etc.  We  oan  often  peroelve  reflex  Iwitiihitigs  in  the  (twc,  espe- 
cially blepharospasm,  and  twitching  of  the  corners  of  the  month.  The  vaso- 
motor distnrl>«nw>»  are  noliced  at  tirwt  as  ahnormnl  pallnr,  hut  Intor  u.-^Hnlly 
as  quite  an  abnormal  redness  of  the  faoe  anil  conjunctiva.  In  neuralgia  of 
the  upper  two  branches  we  often  see,  during  the  attack,  an  nnusually  great 
aecretion  of  tears.  An  excessive  llnw  of  (^liva  and  an  increaswJ  MH-retion  from 
the  nasal  mucous  membrane  are  ninre  nirc  Sometinifs,  hut  still  tjuite  rarely, 
we  eee  herjtetic  eruptions  in  the  course  of  the  alTefli-'d  nerve.  zot^UT  fmntjilis, 
herpes  of  the  conjunctiva,  etc.  In  wnie  catJC^.  too,  more  w^verc  discuses  of  the 
eyes,  bejuugiug  to  the  category  of  neuroparalytic  oplitlmlinia  {vidp  page  Itil), 
have  bwn  obwrved.  and  alw)  paralysi;*  of  the  ocular  luusclfc*.  Sueh  eoniplira- 
tions  probably  always  point  lo  some  gropw  orgmiic  h-sinn.  generally  a  lunior  of 
the  base  of  Ibe  brain.  In  iifuraigias  that  have  lasltnl  longer,  we  often  h^f  utill 
further  tropliic  disturbances:  changes  (tliickcniiig  or  atropliy)  in  the  skin 
and  Kubrutuneoiis  cellular  tissue,  the  hair  turning  gray  or  falling  out  in  the 
Xrontal  region,  etc. 

Mo«t  trigeminal  neuralgia*;  are  Kitnatefl,  not  in  the  whole  ditttrihutinn  of 
the  nerve,  but  only  in  one  or  more  of  its  branches  (sec  Figs.  ITZ  and"  123. 
page  161).  \\\:  a«-ordingly  distinguish:  (1)  Sruralgia  of  the  fin<!  branch 
{uphthaimic  ncurafgia),  which  is  i-sjx'cially  frwiuiMit  ni*  supraorbilaE  or  frontal 
neuralgia.  The  pain  shoots  chiefly  from  the  supraorbital  foramen  upward  into 
the  forehead,  antl  i^ometiniefi  lo  the  region  of  the  internal  angle  of  the  eye  and 
the  bridge  of  the  nose  (ethmoidal  nerve),  or  into  the  jsygomatit;  region 
(ladirynml  nerve).  In  this  xvs  find,  as  a  rule,  that  pressure  on  thr  point  of 
exit  of  the  nerve  at  the  supraorbital  foramen  is  more  or  less  painful.  More 
rarely  we  find  painful  points  also  on  the  nose,  at  thf  inner  angle  of  the  eye, 
or  the  parietal  eminence,  etc.  (2)  Neuralgia  of  the  second  branch  (fupm- 
maxtllary  neuralgia)  is  most  frequent  in  the  distribution  of  the  infraorbital 
nerve  (infraorbital  neuralgia),  with  the  chief  painful  point  at  the  infra- 
orbital foramen,  and  olhcrs  on  the  zygoma,  nn  the  u]i]>er  lid,  efi*.  The  chief 
pain  usually  starts  from  the  infraorbital  fornmcn.  and  is  situated,  in  the  lowor 
cj'tlid,  the  check,  the  upper  jaw,  the  upper  lip,  and  In  part  abo  in  the  temporal 
ri'gion.  During  the  attack  of  pain  tears  are  often  noen  in  the  eye.  (3)  Neural- 
gia of  the  third  branrh  (inframaxrlhnij  ut"ura}gia)  is  situated  chiefly  in  thft 
branches  of  the  mandibular  nerve  (inferior  alvetdar  and  mental  nerves).  The 
pain  afTecta  the  region  of  the  lower  juw  and  the  chin;  hut  somelimcs  the  pain 
occun?  in  the  temporal  region,  in  the  aurieulo-temporul  nerve,  and  in  some 
eaacs  it  iaespwdally  distressing  in  the  tongue,  in  the  lingual  nerv'C.  The  chief 
painful  pointit  are  at  tho  nieniut  foramen  and  the  lower  tem])oraI  region. 

The  general  course  of  neuralgia  of  the  fifth  pair  dilTerH  verv  much  in  dif- 
ferent ca.seji.  We  see  all  forms,  from  tlic  mildest,  which  rapidly  passes  off.  to 
Uw  seTerest  and  incurable  (ypes,  which  may  drive  the  patient  to  despair.    The 
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milder  forms,  such  ns  occur  with  coMn,  acnte  inftictious  di^u^Bspjt  and  Rimilar 
uaufH'jt,  are  gt'Df-nilly  IfH-att^i!  in  (lie  iijipfr  ilivision  (n,  fmntrtli.-').  Under 
proppr  tn-adiii'iil.  tlit'y  u^^imlly  gi'l  well  in  u  fi*w  wi'i:kn,  Itiil.  ofU'ii  ihcrf?  is  an 
evident  U^nduiic_v  to  rt'lnpt*.  The  wvL-re  forms,  wliirh  continue  fnr  years 
(the  tic  doulourviu  proj)er),  owur  rarely  in  the  lir^t  division,  more  frwjuenUy 
in  thii  i»econd  and  third  divisions.  Ofcasionally  two,  or  even  all  tht;  branchea, 
are  flfTertpd  siimiltancou^ly.  Npiiral^'ia  of  the  third  division,  involving  the 
longtii',  is  vi*r)'  t-nrrvrlly  eoiihitlercil  In  hi-  pfirlicidBrly  sevon*. 

Diagnosis. — The  diagnosis  of  trigeminal  iti/undgia  i»,  in  genend,  not  dif- 
ficult if  only  we  consider  thu  churaetyr  and  diytribiiliou  of  the  pain,  its  nccur- 
rentt'  in  jM-'panite  paroxvfms,  and  tlit  presence  of  any  painful  prcssun;  indnts. 
Of  rour«o  a  caii'fid  IrK'id  fL\iiininiit!(»n  i«  always  ii(X'R!««ary  to  i-xclude  thi-  exist- 
ent-L'  of  inUaniJiiatory  or  other  diseases  of  tlie  Imnes,  poriostcuni,  and  teeth. 
NiMiralgin  of  the  Hrst  branch  may  Ik)  confcmiiiU-d  with  other  forms  of  head- 
ache, and  espofially  with  truo  inijrraine  (Mt/r  iufni),  Binco  in  the  latter  Ihe 
pain  is  oft<'n  hn-ulcd  in  the  re^'ioa  of  the  supraorbital  nerve.  Only  by  a  careful 
consideration  ftf  accompanyin;^  symptoms  (^eolonia,  mmitinfr)  can  wu  avnid 
a  mistjike.  In  th(ii>ev(>rc  neuralgias  of  ihc;  Mseond  and  third  branehes  the  retlex 
niUN'ridar  twitchiiiip  ar<^  very  marki^l,  so  that,  on  very  BU|>er(ioial  idiM^rvatioD, 
tri^eitiinal  neuralgia  may  be  mistaken  for  clonic  facial  spai^m  ('*  tic  duulou- 
rciix  "  for  "  (ic  (tmvuUif  '"}. 

Prognosis. — The  progncwia  is  never  to  be  made  with  aUsnhite  certainty. 
It  is  most  favorable  in  fresh  case*  of  supi-aorhital  neuralgia  which  have,  as 
a  baais,  a  manifcttt  caitKc,  n'liicli  may  Ik;  ruirioved  ;  but  if  the  afTeirtion  in  due 
to  a  enarse  anjittiriiifal  cause  whicli  cannot  lie  n'movwi.  or  if  we  are  dealing 
with  chronic  case-,  especially  cf  the  second  or  tliird  branch,  the  jmignosis, 
unforlimnlcly.  is  often  very  doubtful  or  uHerly  unfavornhle. 

Trcatmeat.— The  Ireatiueiit  of  trigeminal  neuralgia  rests?  entirely  up<in 
the  primiplee"  given  in  the  preewling  chapter.  In  srtircliing  for  the  causal 
indicalinns  we  must  l<H)k  cbielly.  in  ncurnlgia  of  tiie  iscTond  and  tiiinl  bram-hes, 
fnr  disfused  ti-i-th,  and  also  in  all  cases  Tor  any  affiTtioiis  of  the  iiost*,  of  llie 
frontal  sinii>es.  or  of  the  middle  ear.  If  such  alTcetiona  exist  Ihcy  should  be 
treated  in  the  appropriate  way.  CarioHs  teeth,  which  arc  painful  and  which 
eeeni  to  have  a  relati<»n  to  the  neuralgia,  sliould  always  Ije  removed;  but  we 
niuiit  warn  patients  against  permitting  in  their  despair  alJ  their  sound  teeth 
to  be  extrauti-d  by  unskillfid  dentists  willumt  any  benefit — a  thing  which  we 
have  frequently  known  to  happen.  If  there  be  a  «uspieion  of  syphilis  or 
malaria,  we  should  prescrilw  iodid  of  potassium  or  ipiinin.  [Even  in  uoa- 
Bvpliiiitic  cases  of  ilu?  severer  type  large  doses  of  itidi.l  of  potassium  (gui.  8 
(o  6  (gr.  30  to  tliJ,  ihrice  daily)  combined  witli  mercury  may  act  very  K-ne- 
ficially.  Aconitin  and  at^pirin  are  of  some  bcneftt.  The  application  of  the 
positive  pole  of  the  galvanic  battery,  wet  with  a  ten-  to  twenty- per-ccnt  solu- 
tion of  cot'-aiu  or  cfdorrjforrn,  may  give  tempomry  relief  (ele(;trical  cataphore- 
bIb).  Dana  has  obtained  gocnj  ri-sidts  fnmi  ahsolntc  ri-sl  in  bed  and  daily 
inje<tionB  of  strychnin  (gui.  o.oii]  In  O.OtH,  gr.  ^  to  ^)  for  oeveral 
weeks. — K.] 

In  addition,  in  fresh  "rheumatic*'  ncuralgiai!.  we  should  first  try  quinin, 
in  doses  of  Mi  to  30  gr.  (gin.  I  to  2)  or  iiinre,  or  one  nf  thf  many  new 
"  nervinea  " — antipyrin,  aspirin,  pyramidou,  pheiittcetin,  salipyrin,   esalgin. 
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frigemin,  etc.  They  sometimes  act  vot^'  favorably,  l»ut  in  other  raaen  tlm 
nctmn  ix  uncertain,  i^lixiiiio  of  tli'L*  atiovc-mcntinDeit  drugs  (antipyrin  witli 
phrnaet'tiii.  ft-i-. )  nfli-ii  net  litillfr  tliuri  a  .sin^Hc  dni^.  Many  other  rotiinjios, 
whicb  Were  foniiprly  nflcii  iiswl  jii  lu'unilf'iii.  aiv  «t  pi-est-nt  only  ran-ly  prft- 
scritieil,  ns,  for  e\iiiii{ili.!.  Uiilyl  (<.'ri>loti  I  rlilornl,  tiiicliirv  of  grisi-'iiiiiuii,  arun- 
itin.  etc.  Arst'iiic  is  more  frwjuently  prcdcribcU  at  prt'scct,  with  somt-'what 
mun*  prospcft  of  liem-tit. 

Besides  intrrnal  reniediPH,  electricity  is  al80  to  be  considered.  It  is  boat 
given  liy  applying  the  unodc  to  the  jioinfiil  (Mjints  of  exit  nf  tlif  nffwtiMi  nerve 
and  to  any  otlii-r  painful  jHiints.  while  tlu-  catlmde  in  held  on  tlie  ImeJ;  of  llie 
neck.  Wu  &honId  uw  weak  current*  anti  avoid  any  sudden  variations  in  ihe 
current.  Other  inelliods  (faradic  brujih)  may  also  bt;  trie<L  Mansage  bat*  also 
b«ai  recomnK^nded  for  trigeminal  neuralgia,  but  in  really  severe  cases  neitlier 
mas)>age  nor  tdccrricity  i*  of  any  fjcrmamnt  Umeflt. 

H  a  severe  neuralgia  persists  iu  spite  of  ralionul  treatment  by  electricity 
or  drags,  I  recommend,  in  the  first  place,  to  try  the  injection  treatment.  In 
several  cases  I  have  JH.'en  reniarkably  p'»od  rv^iilti.  whifh  were  obtuincfl  by  the 
injection  of  .1  tn  l.'V  minini.'i  (pii.  ^K'i  to  I )  nf  a  one-pcr-ient  solution  of 
oxniic  acid  at  tlte  p*)!!!!  of  exit  uf  llir  pjiinful  nrfrve.  Lntely,  wo  have  mostly 
employed  a  eui-aiti-sodiutn-cblorid  Kolulion,  iujcetiiig  fnmi  .~iv  to  Hv  (I'l  to 
20  c.c)  at  the  |Kiint»  of  exit  of  the  painful  nervtw.  Personally  I  have  had 
mme  ven.'  favfinible  n'sidls  n-ltli  tliin  irietbod  in  sfvciv  rar^f^  of  (rij;eniinid 
neuralgia.  A  more  detailed  exiKwitiou  of  this  treatment  will  Ik*  found  under 
the  treatment  of  >iciHticji.  With  Schliisser's  uiethod  of  abiiliol  injection  for 
the  treatment  of  neuralgia,  we  have  bad  no  [wirtwinal  experience  |  but  in  many 
rft(*s  it  ban  eiuised  a  ces.milion  of  llie  pain  for  a  eiirwiderahte  [wriotl. — K.] 
If  Ibe  injection  trcntnient  prove  iiiiHiicirt'sful,  wo  should  not  delay  Ion  hmg 
In  jintjwHiug  lo  [be  patient  opernlive  trealnu'rit.  In  fnmljil  and  iiifrtiorbittd 
neuralgia  osp^-cially  neurectomy  in  a  comparatively  slight  operation,  which  has 
many  excellent  rejmlts  to  show.  P'ven  in  the  severe  and  otbenvise  incurable 
neuralgias  of  the  lliird  Iiranc-h  ueiirL-ctomy  is  s))inctinies  atti^Jitled  with  the 
l»est  renulttt.  The  full  drserlption  of  llic  diffen-nt  operatlorii-  must  lie  left  to 
the  text-bonkrt  on  !*iirgi'ry.  We  may  add  tluit  Kriiuse  and  utlnTs  in  very  si'vero 
eves  have  extirpated  the  Gasscrian  ganglion  successfully  and  with  Iwiiefit 

If  we  have  to  limit  ourjiclvcK  to  a  purely  sympiomatic  treatment,  injections 
of  raorphin  Ufcome  unavoidable  in  continued  severe  cases,  hnl  wc  should  re- 
strict their  n>*^  «■;  rnueh  a^;  pussiblc  The  nbnvc-nioritioniHl  ruTvines  liave  some- 
times a  symptomatic  «elin[i.  We  cnu  somi'liuii-s  les;H'n  or  filioiicn  the  paroxyBru 
of  pain  hy  pressure  on  the  nerve  or  by  compression  of  the  carotid. 

2.     OCCIPITAL    NEURALGIA 

Of  the  ncuralgiaF)  involving  the  sensory  region  of  the  nppcr  four  cervical 
nerves,  neuralgia  of  the  oevipitattK  major  fFigs.  122,  12:})  ia  relatively  (hs 
most  fpiHjiK'nt  Bod  praeticully  lite  nicis't  iniimrtanl;  but  true  primary  occipit^il 
neuralgia  (from  catching  cold,  acute  iniW-ii'uis  diwascs.  mcLbaniLal  injuries 
from  carrying  weights  ou  ihe  heiul  and  neck,  etc.)  in  extremely  rare.  Rec- 
nndnr>'  neuralgias  fr<nii  alTcelioris  of  the  upper  rervical  vertebra'  (caries, 
arthritis  deformann,  nMiplavms)    arc  somewhat  more  often  met  with.     The 
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ni>t  rnfi(r([iK'iit  liy>*tt'ricu!  (ircipital  pains  are  goneraJly  readily  distin^ished 
from  true  neuralgias  on  cart'ful  uxauiinaltun. 

Occipital  neuralgia  is  (istially  located  in  lK>th  (wcipital  ncrvos  at  once,  »l- 
thou>fli  nfU-n  mon»  H-v(tic  on  oni'  Kide  than  on  the  other.  Painful  points  art- 
niOKt  fn^tjui'iitly  found  niidwuy  tR-twccii  the  mastoid  procci^  and  thit  upper 
wrvicKl  VL-rlfbra-.  Vasomotor  distiirbancefi,  falling  out  of  the  hair,  etc.,  have 
bc'UD  uftt-n  obwn'od. 

The  prognosis  depends  upon  the  variety  of  the  dieeaHe.  In  primary  neunil- 
pc  flfTi-otion;*  it  is*  fn-iuTiilly  fiivoraMe.  In  >;ueh  caw^,  if  frwh.  a.  rapid  rw-overy 
may  iifti-n  iw  linnij^'lit  almut  Ity  aspirin,  antipyrin.  the  ron.Htant  curr^nl,  or 
sometiniett  by  strong  cutaneous  irritanta  to  the  back  of  tlio  neck  (blistera).  In 
other  cflfics.  of  cmirfc.  which  are  due  to  some  severe  diswise  (vertebral  carle*, 
tumor?",  etc.),  the  progiiosis  is  often  utterly  unfovorablu.  and  treatment  can  be 
only  syinptoniatitr  (niorphin,  etc.). 

All  the  other  neuralgias  in  the  distribution  of  tlie  cerrical  plexus  are  rare. 
They  ocrnir  in  the  diKtriliution  of  tlie  octripitalis  minor  (when,  according  to 
Swdigiriiiller,  they  are  ijuite  frEwjuently  due  to  syphiliiS,  and  are  curi-d  hy  iixlid 
nf  jiotasxiuiu),  tiiid  in  the  di^tributtnu  uf  the  great  tturicular,  subt-utaueus  colli 
and  ttie  suprBcluvicular  nerves.  A  phrenic  neuralgia  even  has  Ijceii  dewribed, 
in  which  the  pain  extends  along  the  courjMJ  of  the  phrenic  nerve  to  the  jn- 
BiTtion  of  the  diaphragm,  but  this  is  at  all  events  very  rare.  In  these  case?, 
an  in  many  of  the  wo-callcd  visecral  neuralgias,  we  pmbably  mistake  quite 
diffennl  forms  of  ilineaao  (espei-iolly  diricaees  of  the  heart  and  blood  vctuels) 
or  hysterical  Bymptouis  for  neuralgia. 


3.  NEURALGIA   IN   THE   REGION   OF   THE   BRACHIAL   PLEXUS 

(,CtrvicobracKiaI  tieuraigia) 

Brrtchiul  neuralgia  is,  on  the  whole,  rare,  and  it  is  hardly  ever  limitefl 
strictly  to  the  diHtrihution  of  a  ninglc  nenx'.  In  general  the  radial  and  ulnar 
mTves  are  rather  more  fri-quently  aiTected  than  the  median.  Neuralgia  of 
the  interunl  cutancouf  nerve  and  other  cutaneouii  branches,  ami  neurnlgifl  of 
the  sensory  hramhea  of  the  axillary  |eirfumflexl  nerve,  have  also  been  de- 
fwribed.  In  regard  tu  a'tlology,  we  have  to  mention,  first,  wounds  and  con- 
iusions  of  the  nrrviv,  and  also  cicalrieet;  and  foreign  bmlies.  The  amputation 
lliMiralgiaw  hIho  Iwlnng  U*  ttiit*  clans.  Severe  neuralgia  in  whicli  the  pain  may 
extend  over  a  greater  pari  of  the  whide  arm  is  wuieiiuies  »t.-en  after  injurj'  of 
III)'  fingerH  (eruj<hing,  cutrf,  etc.).  In  some  of  these  cases  we  may  have  to  do 
with  an  ascending  neuritis,  starting  from  injury  of  a  small  branch  of  a  nerve; 
in  other  ca«es  there  are  pmhably  eiealririal  i-iintrnetionfi.  thickentngA  of  tl»e 
ii(?urilemtiia.  or  small  neunjiiiata  developing  after  the  injury,  which  excite  tlie 
pailiK.  Willi  Jill  thesf  Intiiiiuitic  and  rcHi'x  nctiDilgias,  we  ntu.^^t  alwaya  liear 
in  mind  the  possibility  of  a  hysterical — i.e..  purely  pnyehicaJ — pain;  it  is  cor- 
tjiin  that  many  cases  Iwlonging  to  this  eategoi-y  were  formerly  incorrectly  inter- 
pretH.  Thi'  "  nniputatiim  neuralgias,"  which  are  often  very  severe  in  uuipii- 
tillion  sluiiiiw,  an-  dm-  lo  m-iinvuiHla  ivbieli  form  ou  the  i-iit  t-nds  of  m-rvt^. 
S4'verc  neuralgia  oficn  arises  from  pressure  on  the  brachial  nerves,  as  in  cases 
of  tumors  in  the  axilla  or  neck  (cancer,  etc.).  aneurisms  of  the  aorta,  etc. 
Double  brachial  neuralgia  should  always  i^xi'ile  suspicion  of  disease  in  the 
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neighborhood  of  the  njiper  pot^lerior  nerve  roots,  OKpenially  of  cervical  pachy- 
meningitis, spondylitis  of  tho  lower  wrvical  vertolira-,  nicningotil  lunmrs,  etc. 

If  we  except  tht*  ueiiralgias  secondary  to  trauma  aiui  Lvjnipression  already 
dcscribi>d,  true  primar)*  neuralgia  in  the  region  of  the  brachial  nerve,-!  is  very 
rare.  We  may  somctimeti,  and  most  frrsjuently,  K|>eak  of  rlteutimtlc  neuralgia. 
coming  on  after  exposure  to  cold,  although  the  distinction  Iietwecn  this  form 
of  nenrMlgia  and  true  neuritis  (7.  r.)  Is  often  very  slight.  If  we  hold  less 
strictly  to  the  conception  of  neuralgia,  and  include  also  the  "nervous"  pains 
not  limited  to  tlic  region  of  one  pipceial  nerve  and  not  due  to  any  other  dis- 
ooTcrable  local  disoa-se,  we  may  find  such  "  bracliialgias "  more  frc(]uently. 
They  come  on  chiefly  as  one  symptom  of  liysteria  nr  neurasthenia  in  penwins 
with  a  nervous  preiilii'position,  and  are  often  very  olistinfite  and  apparenlly 
severe.  We  must  also  pay  c^pecrial  attention  to  the  paliunt's  calling  and  <hcu- 
pation.  In  wanistreii^es  prejisers,  piano  players,  persons  who  write  much  or 
do  much  otlier  work  with  tho  arms  fiupportod,  enthusiastic  tcnnia  players,  etc., 
we  sometimes  see  quite  severe  brachirtlgia  for  which  we  can  find  no  other  cause 
— the  so-called  "occupation  ru'uralgiaM."  A  gcnriral  nervous  predisposition 
also  comes  into  play  not  infrequently  in  such  cases. 

We  must  mention  finally  those  brachialgias  which  are  dependent  upon 
.irteriasolcnwij!,  licceuily  several  ohsorvatinnft  have  been  Toadc  which  indicate 
It  entirely  onalogouii  distnrhBnccs  in  consequence  of  fl.rteriof»eierotic  changes 
can  occur  in  the  arms,  as  hnve  been  deserilied  for  the  legs  under  the  name  of 
**' intermittent  claudieation,"  or  dysbasia  artcriosclcrotica  {vith  page  458). 
In  Ihe  true  etenocardiac  attack  {vide  page  418)  the  pain  often  shoots  into 
the  left  arm.  Many  brachialgias,  apparently  asaoclatied  with  gout  or  diabetes 
mellitu8.  may  lie  di-pendeut  n|Km  such  vaseidar  changes  and  thu  diKtiirbancee 
of  nutrition  caused  by  them  in  the  peripheral  nerves.  It  is  possible  that  the 
di&ease<)  vessels  tlienisclvirs  may  give  rise  to  painful  Bcnsatious. 

Symptoms  and  Diagnosis. — We  have  little  to  add  concerning  the  special 
ajmptomatology  of  brut;hiiil  neuralgia.  The  pain,  as  we  have  stated,  is  usually 
ascribed  (o  the  whole  eourj^t*  nf  the  nerves  witlumt  being  very  exactly  loealizftl. 
It  is  greoter  cither  in  the  upper  arm  or  in  the  forearm  and  fingers.  Painful 
point*  are  sometimes  found  over  the  brachial  plexus,  over  the  radial  nerve  on 
the  external  surface  of  tlie  upper  arm.  over  the  ninar  nerve  in  the  .'tuleuB  at 
the  infernal  condyle,  over  the  inedinn  nerve  at  the  inner  border  of  the  biceps, 
and  where  the  cutaneous  nerves  emerge  from  the  fascia?.  Vasomotor  and 
trophic  disturbances,  such  as  "  glossy  fingers,"  a  peculiar,  dhiny,  atrophic  con- 
dition of  the  skin  of  the  fingers,  eruptions  of  herpes,  etc.,  arc  often  seen  in 
true  organic  neuralgias,  and  sonietinie.-*  we  also  see  a  pronounced  atrophy  of 
'the  whole  arm.  The  diagnosis  of  neiiralghi  as  finch  is  usually  easy;  we  must 
^bettr  in  mind  only  the  risk  of  confusion  with  articular  affections,  and  especially 
with  iNYinning  arthritis  deformans.  It  ia  often  much  harder  in  determine 
the  cause  of  the  neuralgia.  This  always  requires  a  careful  general  investiga- 
tion and  close  attention  to  all  the  above-mentioned  ronilitions  which  may  be 
involved. 

Treatment — Tim  treatment  nf  hrarbial  tieurjilgia  is  iiricii  no  esHy  task, 
since  we  frecpienlly  have  to  do  with  protrocttMl  and  obstinate  diseases,  Tlie 
causal  indications  should  lie  met  if  postiilile;  bcsidei*  lliesc  wo  should  make  use 
chiefly  of  electricity    (the  deswudiug  galvauiu  current  along  the  affected. 


mSEASE8  OK  THE  NERVOUS  eYBTEM 

nervcH).  To  rcMt-ve  tlic  pain  wit  may  also  u«;  salieylaUj  of  tmdium,  antipyrin, 
plicoacelin.  He,  niiil  linally  \nrn\  warm  piicki;,  pent  \vii\u,  saiwl  bathii,  etc. 
We  should  Ik-  vory  t'i"ir<U-il  in  iisiti^  imrfoiics  ( inorfiliin)  ex«rpl  in  severt! 
li(»|)<;lcjih  casi'is.  If  tln!  Itt'iH-Iiinl^'iH  In-  hsmtiJiiIihI  witli  iicunistlH-iiin  or  Iiy^ltTia, 
Vif  i-nn  tilitaJD  f*iicc<_'st»  only  liy  mi  appropriak-  fitTicral  trL-atnii-tit  (iiydrntlKTaj}y, 
•Scotch  douches,  electrical  applicatiuiis  to  the  entire  Ixidy,  etc)  with  a  paycbi- 
cnl  suggestive  iiiHueuce.  In  scinie  severe  eaeeii  of  ime  neiinilgia  we  iiiusl 
consider  the  poet^iliilrty  uf  surgical  iultirfereuee,  tiuch  at)  uerve  etretcliiug,  the 
extirpation  of  cicatrices,  etc. 


4.     INTERCOSTAL   NEURALGIA 

{Dorwo-intemfbd  Neura^/ia) 

The  nouraljrlaK  of  ihiH  plass  arc  nlmojit  always  pure  interrostal  iiinirttlgiau, 
Rirce  the  pjsteriur  dor^^al  liranclu*  of  the  thnrucie  m:r\c»  are  ujdy  cxitiptionally 
involvi-d.  Thu  middle  inti-rciiiilal  iiervcK,  from  tltc  lifth  to  Ihu  iniith,  are  u(tu- 
ally  aflfcU'd,  ntie  or  iiinrc  of  t)iL'rii  U-ing  atlnckiil  at  llic  satiic  time.  The  affec- 
tion is  niiK-h  more  frcijuerit  on  the  K-ft  side  than  on  the  ri^lit. 

iEtiology. — In  repird  lo  a'tiolofry,  it  ia  important  to  remember  tliat  ot»- 
stinate  iiiU^cot-t-al  ncuniL^iarf  are  often  a  .symptom.  ■,int\  for  a  long  time  the 
only  symptom,  nf  si^vere  orjranie  disea»te,  oftjicciHlly  atTrttinns  of  the  nlis;  dlft- 
eascs  of  tin.'  vcrtchric.  such  an  carle,-*,  cnrcinonin,  and  acliiinniyco.si)*;  discat^cs 
of  the  rnrd,  sucli  iw  talies,  uietiingral  tumors,  HVpliilis;  mid  nneun^tiEi  «f  the 
aortu.  (.Jeiiuiue  idiopathie  intercostal  neuralgia,  however,  is  also  met  with. 
as  wetl  as  thetie  symptomatic  forms,  but,  according  to  our  own  experience 
(with  the  exception  of  licrpes  zoster),  much  less  often  tlian  we  might  imagine 
from  many  of  the  statements.  Interco^tiil  neuralgia  lias  heen  reportcii,  ^A\ye- 
cially  in  anieiiiie  and  ncrvoutJ  women,  Inith  in  youth  and  middle  age.  Trau- 
matic lesions  of  the  intercostal  nerves  and  taking  cold  also  play  a  part  iu  the 
Etiology. 

The  pain  in  intercostal  neuralgia  may  attain  a  retnarkahle  wverity.  and  it 
is  Ufiually  increased  by  any  considerable  movement  of  the  thorax.  Hence  the 
patient  avoldis  di«*p  insjiiralion.s,  cniigliing,  loiul  talkiTig,  etc,,  as  much  as 
poseiblc.  We  uaually  find  three  painful  pointi^^onc  near  the  vertebral  col- 
umn, one  somewhere  in  [be  rridille  of  Ihe  nerve,  tind  a  third  iiejir  the  sternum 
or  over  the  rectus  abdominis.  We  may  meutiou.  among  the  trophic  disturb- 
ances, the  comparatively  frequent  occurrence  of  herpes  zoster.  'JTie  pain  pre- 
cedes the  eniption  of  zoF^tcr,  or  comes  on  at  the  <Mime  time  with  it.  It  often 
lastc  for  a  long  time  after  the  cutaneous  afTection  has  liealeri.  The  sjiecial 
method  of  origin  of  (he  zoster  vesicles  is  still  ohspnre.  .\  nundHT  of  can-ful 
anatomical  investigations  (A.  Thibler)  favcir  the  hyptithcxi^  that  there  is  a 
genuine  intercostal  neuritis  a-s  the  primary  cause  of  the  licrpes  zoster,  and 
that  the  formation  of  vesicles  arises  simply  fn»m  a  direct  extension  of  the 
inflammatory  proeesR  from  the  terminal  branches  of  the  nerves  to  the  skin. 
The  liyjiotlii-sis  of  eipecial  trophic  di^tnrbanrRS  would  therefore  I>e  unneces- 
sary. On  the  other  hand,  in  nunienms  cases  ()f  lii-rpi-s  /osti-r,  llejul  and  Camp- 
bell have  recently  denion(strnte<l  an  acute,  generally  bemorrbagic  infiamuiation 
of  the  corresponding  spinal  ganglia.  It  is  wortliy  of  note  that  llie  attacks  of 
zoster  often  exhibit  a  certain  epidemic,  and  soinctinica  even  an  endemic  dia- 
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tribution,  so  as  to  Hiig^jc-it  an  inri-olum!*  a^ncy.  The  almost  cmstanl  ewelling 
of  tlie  nviglilKiriug  IvnipJi-glamU  in  the  axillir,  at  the  luw(>r  bank-r  of  the 
pectoral  muscle.  eU:.  aU)  favor>  the  thwry  of  t1u«  exif^tiTH-t'  of  »  tnit-  inflaiii- 
maton'  |>rr«-«.i4K  in  hfrjujs  ziwU-r,  Wt;  mn  oflni  timl  a  slight-  dimiiiutltin  of 
fct'Diiihility  on  Ihf  skin  hylwwii  thi;  iiuliviilual  Vicsil-Ius. 

Conne  of  the  Biscase. — The  counw  of  iuterwwtal  neuralgia  depeiidB  chiefly 
apon  the  a'tiolugy  uf  ilic  alTcftiun.  Primary  iieurnlgiart  are  often  quite  ob- 
Gtinate,  but  on  the  wliole  they  usually  give  a  fuvonihle  prognosis.  'I'his  is 
(Specially  tnie  of  the  inlercustal  neiiritif  a^^^n-inteil  with  hiT|Ki*  kosIjt.  The 
diiTerenlial  diagiiosiB  between  genuine  intereostal  neuralgia  and  rheumatic 
affections  of  Uie  irmw^hs,  ineijiient  pleurisy,  etc.,  is  not  always  easy.  I»  these 
caMs  a  careful  physical  exaiiiination,  a  eonsicIcnUion  of  the  localization  of  the 
pain,  of  the  presence  of  painful  points,  and  of  the  whole  rniirtse  of  the  disease, 
«re  needed  to  protect  us  from  errors.  Stimocaniiiit*  attacks  (see  page  US) 
are  ^onictitnes  fairly  regarded  as  UilercDittiU  neurulgia,  ami  we  umst  uUu  re- 
nieniher  that  severe  din-awes  "f  the  vertebra-  oc  the  <*[iinal  muiiiiiges  ntay  at 
fir»»t  n---iiiin'  the  BsfH-et  of  intei-eostal  netinilgia. 

Treatment. — Tine  treatnieiil  is  governed  by  the  general  rules  given  in  the 
previous  chapter.  Cntaneous  irritant's,  mustiird  plaster*,  or  hliBters  often  act 
very  well  in  fresh  cases.  Local  ana-sthesia  (chiorofonn,  other),  ospeeially  a 
spray  of  methyl  or  ethyl  ehlnrid,  may  iieeiinitiimlly  be  of  benefit  Klectrieity 
JE  given  by  the  farndic  brush  or  the  constant  current;  with  the  Intter.  the 
cathofle  h  placed  on  the  vertebral  eoliinin,  and  the  anode  on  tiie  lateral  and 
anterior  painful  pointi".  using  quite  a  strong  stabile  cura-nt.  All  the  usual 
antineuralgica  (antip^Tin,  phenacetin,  exalgin,  etc)  may  be  used  internally. 
In  severe  ca>es  we  cannot  avoid  injections  of  mnrphin.  Injivtinns  of  euealn 
libould,  by  all  means,  l>c  tried.  rferjH's  zowler  hi^-aU  by  simple  trratmenl  witli 
lanolin  or  by  dusting  on  puwderti,  E>iu:h  ub  I  part  uX  xinc  oxid  te  'i  ot 
•tarch. 

HutodyniA  {yeuralffia  of  the  Mammanj  Gland). — Mastod^'nia  ("irri- 
table bn-ast  "  of  Astley  Cooper)  is  to  be  considered  as  a  special  form  of  nerve 
pain  in  tlic  difitrilnitioii  of  the  intr-reofital  nerves.  It  occurs  alinnst  .solely  in 
women,  after  tlie  age  of  puberty,  although  it  may  occur  in  men,  and  is  a 
very  painful^  diBtrcBsing,  and  obstinate  alTcctioii.  The  pain  is  cither  t-onltuu- 
ou»,  or  it  comes  on  in  separate  paroxysms,  sometimes  accompanied  by  vom- 
iting. The  whole  br*"a.<t.  or  more  frequently  different  parts  of  it,  is  extn-mely 
E^nsitive  to  the  toueli.    We  know  little  that  is  definite  a^  to  ita  jettology. 

The  easce  which  I  have  seen  my^^clf  all  lielonge<i  umhuibtedly  to  the  domain 
of  hysteria,  and  could  gciiernlly  l>e  traciHl  to  n  psyrhical  rlisturhanee — namely, 
the  fear  of  cancer  of  the  breast.  This  dread  iiccurs  particularly  where  there 
are  small  painful  no<iulee  (eo<alled  tubercula  dolorosa,  neuroma?)  to  be 
felt  in  (he  inanimary  gland. 

The  affection  may  last  for  years.  Favorable  results  can  l>e  secured  only 
when  pHyrliicfll  cavisew  are  jii-esenl  which  can  he  reniovwi  by  appropriate  ang- 
g««lion.t.  If  puch  causes  do  not  exist,  wiirm  packs  to  the  Iirenst,  bandaging 
the  breast,  an'l  cspec-ially  narcotics,  may  alTord  relief.  Klcctrlcity  may  occa- 
sionally be  of  decided  service.  In  the  wnrst  cases  operative  interference  has 
Iteen  attempt4?d — amputation  of  the  breast,  or  extirpation  of  the  painful 
nodalee — but  Wa  rcsultd  arc  uncertain.    Xiigeli  highly  recommends  strcluhing 
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of  tlie  whole  breast  en  inaume;  the  hr('a!>l  is  seizetl  with  buth  hands  nnd  strptched 
and  extended  for  several  iiiinutct^  uith  sjwcial  regard  to  the  teiiderest  pointa. 

5.     NEURALGIA  IN  THE  REGION  OF  THE  LUMBAR  PLEXUS 

As  the  neuralgias  of  tlu»  class  are  rare  acd  show  few  peculiarities,  we 
will  content  ounselvea  with  a  brief  account  of  the  niMt  inipnrtant  forms. 

I^nilH>-s1>i1oiiiinal  ncuriilj^iH  causes  pnin  in  the  lumbar  regtou,  which 
shoots  into  the  hutlockr*,  Ihe  hypogastriiim,  and  thf  pi'iiitais*.  Crural  neuralgia 
is  H?iile<l,  in  pari,  in  the  region  «f  the  exlernul  anlurifir  cutAueous  nerve  uf 
the  thigh,  and  in  part  in  tlie  region  of  the  ciitAneous  branches  of  the  crural 
nerve,  the  internal  and  middle  cutaiienus.  Its  distribuliou  over  the  cuiane-ms 
distrilmtion  of  the  great  saphenous  nerve,  the  inner  portion  of  the  ealvest,  and 
tlje  inner  border  of  the  foot,  is  esppcially  charat-teristic.  In  obturator  neu- 
ralgia the  pain  extends  along  the  inside*  of  the  thigh,  down  to  the  vicinity 
of  the  knci'  joint  {ste  FigK.  120  and  I5!l,  page  IfiO). 

In  their  individual  charac't eristics,  all  these  neuralgias  agree  with  what 
has  been  said  in  ilie  previous  chapter.  The  diagnosis  is  not  always  easy,  and 
we  nuist  pay  special  attention  to  avoid  confusing  them  with  affections  of  the 
bones  and  joints,  with  lumlmgo,  renal  colic,  etc. 

We  must  mention  hero  a  ft|H^-iaI  KViiiptom-ctiniplex,  memlgia  parastke.tira 
(Bernhardl.  Hoth).  the  chief  symptoms  of  which  arc  pain,  paricetliesia,  and 
partial  amestln'sia  oik  the  oiUlt  side  of  one  or  hotli  tiiiglis — that  is,  in  the 
territory  of  t)ie  external  cutaneous  femoral  nerve.  Mechanical  factors  in  par- 
ticular (long-pontinuod  walking,  the  pressure  of  artirloa  of  clothing,  hard 
work),  or  in  some  cases  exposuT-e  to  cold  or  acute  infectious  diseascp,  soeni  to 
excite  the  trouhle,  whipli  is  soinctinies  very  pen>istent.  The  treatment  con- 
sists of  euibrocatiuns,  electricity,  baths,  etc. 

6.    SCIATICA 

(/■cAio/tc  Neuralgia.     itehialQia,    Malum  Catunnii) 

i£tiolog7. — Next  to  trigeminal  neuralgia,  sciatica  is  by  far  the  most  fre- 
quent and  practieally  the  most  important  form  of  neuralgia.  The  anatomical 
course  of  the  sciatic  nerve  renders  it  especially  exiKised  to  mechanical  in- 
juries and  the  infliienec  of  cold.  Many  eases  of  sciallcn  are  certainly  due  to 
such  causes  as  direct  trauma,  nvt-r^-xfrtion  of  Ihe  leg  in  hard  work,  silting 
for  a  long  time  on  an  unconifnrlahle  seat,  etc.;  and  this  is  why  sciatica  is  in 
general  far  commoner  in  men  than  in  women,  and  also  much  commoner  in 
tlic  lalmring  classes  than  in  the  higher  classes.  Certain  tptiological  conditions 
may.  nf  course,  provoke  sciatica  io  women  also,  twjtccially  (he  pressure  of 
the  gravid  utenis  on  tlie  sacral  plexus,  or  mechanical  injur)-  to  the  plexus  in 
difficult  lahnr  (forceps,  etc.).  l-'xpnsure  to  wet  and  tultl  aiJjK-ar  to  play  a 
fairly  important  role  in  the  letiology  of  sciatica.  Venous  stasis  in  the  pclric 
veins  (hemorrfioids)  and  habitual  eonslipation  more  rarely  seem  In  give  rise 
to  the  devehtpnient  of  sciatica. 

The  relations  of  st-iatica  to  certain  constitutional  and  toxic  general  dis- 
eues  are  of  practical  importance.  Thus,  a  simple  or  even  a  double  sciatica 
is  not  very  rare  in  diabetes  mcllitus,  and  it  is  sometimes  seen  in  true  gout 
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(arthritis  urilion),  in  artinilur  rlH-iiiiintis^rn,  folluwitig  sypliiliH  or  gniiorrhea, 
in  alcoliolif  subjects,  etc.  VVc  muAt  nlso  bear  in  mind  the  oonirreuc-c  of  ap- 
pufL-ully  |>urc  sciatit:  pain  in  litbu:'  tlorsali!'. 

tJyiiiplomatic  neuralgia  in  the  rv;,'ion  of  the  sciatic  iiorve  is  a\«o  seen  in 
peirir  tutiiorji,  tjirirs  of  the  socruni,  mid  similar  difii-jisi*. 

Symptoms  and  Cours«. — Seialifa  takes  a  moniewliat  difft-rpnt  position  from 
the  other  fortiis  of  lu'urnlgiu,  Riiiee  tli(>  sciatic  piiiii  doas  not  usually  bIiow  the 
Bpt-c-iul  t'liaractcristira  of  true  iieuraljfia  in  a  fully  pronounced  fanfiion.  in 
jwrticuiar.  the  imlividual  pBroxyenii!  of  pain  are  raroty  so  pronnuncwl  or  so 
intLTmpled  by  (rw  intervals  in  [*t:iatiea  as  is  tlie  cafto,  for  example,  in  many 
trigeminal  neuralgias.  Although  an  increase  or  a  diminution  of  the  pain 
is  L-uinuion  in  sciatica,  tlic  pain,  on  the  whole,  gives  us  more  definitely  the 
impression  of  a  persititent  neuritic  pain,  and  we 
tan  tiierefore  strarcely  be  mistaken  if  wo  consider 
the  anatomical  eauB.e  of  most  cases  of  ordinary 
sciatica  to  be  an  actual  sciatic  neuritis  or  peri- 
neuritis. 

The  jmId  usually  begiub  iu  the  lumbar  and 
sacral  regions  and  tlien  gradually  passes  donii- 
ward,  following  the  course  of  the  sciatic  nerve, 
tltroQgh  the  gluteal  region  and  the  posterior  sur- 
face of  the  thigh  to  the  hollow  of  the  knee,  and 
llieti  down  t«  the  jwroneal  regiim  (tmlcr  purl  of 
the  leg,  outer  edge  of  the  foot,  and  back  of  the 
titoi),  or  more  rarely  to  the  tibial  region  (sole  of 
tite  foot).  Tlie  accuracy  with  which  many  pa- 
tients jtoint  out  with  the  finger  tliu  distribution 
of  tilt  pain,  correspmding  accurately  to  the  ana- 
tomical {^mrse  of  tlie  nerve,  is  a  most  character- 
istic feature  for  the  diagnosis  of  soiflticra.  Indi- 
vidual cases,  however,  differ  voiL-Jiderably,  sinctj  at 
times  the  pain  Is  felt  to  a  niarki-d  dpgn>e  only  in 
the  up|K-r  portion  and  hardly  extends  at  all  to  the 
lower  leg,  while  in  other  eases  the  severcdt  pain 
is  felt  below  tlw  knee.  This  is  probably  due  to 
tlwi  fact  tliat  the  neuritis,  which  in  tJie  cause  of  thfi 
pain,  afToc'ts  one  or  anutlier  branch  uf  the  nerve, 
pither  the  upper  root  portion  or  the  tontiiiml 
branches.  The  pains  tluMosctves  are  rarely  de- 
Bcrilteil  by  the  patients  as  "darting,"  but  are 
more  commonly  i-pokeu  of  as  **  burning."'  "bor- 
ing," ote.  Tlip  pain  is  nfii^n  worse  at  night  than 
during  the  day.  It  is  inereased  by  different  niove- 
nienU  nf  the  leg,  by  nn  inictmifdrtable  position, 
by  pressure,  by  cold,  etc.  Patienls  willi  severe 
Dciolica  are  tiierefore  almost  cnnipletely  bedrid- 
den, and  they  can  take  a  few  unaided  steps  only  with  the  greatest  pain. 
If  we  make  the  patient  stand  there  is  often,  hut  nf  course  not  alwaj's,  a 
very  characteritttic  way  of  holding  the  body.     As  a  rule,  the  trunk  is  bent 


Fio.  124. —  Si'futtp  HfrolioHH  in 
severe  Beiatica.  (PvrtHjQ*! 
obvcrvfttion.) 
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over  tft  the  oppnuitt  piili',  (iii'l  the  npine  thus  l>wom(^s  Bcnlintie,  tlic  pon- 
vexil_v  being  usually  tuward  tlic  liealthv  side  (sciatic  souii^wis,  ace  Fig. 
i2i).  'J'I)cre  hafi  )H'«n  nttic-li  <JisL-u»:8ion  aU^ut  tlie  origin  of  tills  Bcolto- 
fiifi.  It  h  pmhalily  produf<-'d  entirely  by  niecliariieal  cauiKW,  duR  to  tlio 
efforts  of  the  jialient  to  ri-lieve  tlie  pressure  and  to  ]»iv»teit  ilie  pfiinful  nerve 
88  inucli  as  iHiHwiMc.  For  tliis  n^nsnn  tlii*  [wticnt  rests  on  the  Bimml  U'g  Jii 
elaoding,  hendit  the  hrxJy  tnwaril  ihe  alTected  side,  and  holds  tlie  leg  itiightly 
flexed,  abducted,  and  rotated  outward. 

If  we  examine  the  afTeetod  lejj;  mure  fhwely,  we  shall  notiee  first  the  sen- 
Bitivemwit  of  the  wiatic  nerve  to  direct  presjiure.  'I'his  is  oflen  not  bo  wreat 
6»  we  might  expert,  ])n>hflbly  lierause  the  ujiper  part  of  llie  nerve,  whii-h  is 
not  so  easily  atvessible  to  pressure,  is  i-liielly  a  (Tee  led ;  hut  we  frequently  find 
the  nerve  itsiflf  quite  sen^iitive  to  pressure  in  the  middle  nf  the  ghititus  or  al 
its  lower  border,  in  the  hollow  of  the  knee,  or  at  the  head  of  the  fil>ulB  and 
elsewhere.  If  the  patient  \te  in  a  lying  or  sitting  position  and  the  thigh  be 
flexed  passively,  while  the  lower  leg  iit  at  tlic  same  time  kopt  extended,  the 
pnn-edure  gives  ripe  to  a  glutenl  pain  which  is  charauleristie,  and  therefore 
of  dingtinsttc  iiuportanetv  Hy  this  tmmeiivrr  Lhe  sciatic  nerve  is  apparently 
irritaled  by  lieing  streti-licd  so  niuob  (Ijast-giie's  sign).  'J'lie  exaiuiner  places 
his  left  hand  on  the  knee  of  the  pjitient,  to  prevent  llexion  at  lite  knee  joint, 
grasps  the  lower  leg  with  the  right  hand,  and  then  raises  the  extended  1^ 
until  the  ]win  is  felt.  When  the  ktiee  remains  flexed  at  the  satne  time,  flexion 
(tf  the  hip  joint  is  generally  not  jtainful.  AnioTig  llie  olhcr  nervous  disturl»- 
ances  wc  jriuy  nieiiliou  an  actual  jmri-sis  of  the  muscles  supphed  by  the  sci- 
atic nerve  (for  example,  tlte  Hexoi-s  of  the  lower  leg) ;  this  is  rare,  and,  as 
a  rule,  indicates  more  dw^ply  seated  disease.  The  muscular  h>itertanieity 
(in  ]iart  of  ndlex  origin)  is  more  striking;  it  soinetinies  tjikw  the  form  of 
actual  tremor  or  twitching  of  (be  painful  leg.  A  |>cciilirt['  muscle  wave  (the 
so-called  "myokymia")  is  also  seen  in  sciatica.  The  patelhir  reflex  is  usu- 
ally unchange4l:  hut  in  severe  sciatica  we  have  quite  frequently,  although,  of 
course,  not  Always,  seen  the  gaslrucneniins  refh^x,  obtaJueii  by  striking  the 
A<')iilles  tendon,  absent  on  the  afFeclcd  .^ide;  Ibis  is  of  vaUie  in  diagnosis. 
[The  patellar  rcHpx  is  often  sdnicwlial  exuggcrated  on  the  affivlcd  side  iu 
the  early  stages  of  jiciatiea,  and  diiiiinislied  in  the  later  stages. — K.]  On  care- 
ful examination  we  smrietinies  find  a  slight  disturluitice  of  sensibility,  but  it  is 
very  rarely  markeil.  In  long-continued  eases  there  is  ahmwt  alwA\*a  a  very 
noticeable  atrophy  of  the  affwrted  leg.  The  circumference  of  hotli  the  thigh 
and  calf  is. usually  several  ci'ntimeters  less  on  tlie  nfTeded  siile  than  on  the 
healthy  side.  This  atrophy  is  possibly  connected  with  vasomotor  disturbances, 
for  the  skin  of  the  affi.s-liNl  leg  often  f^els  dtridolly  cooler  than  that  of  the 
healthy  side.  The  atrophy,  however,  is  due  niainly  to  the  inactivity  of  the 
painful  leg.  [In  a  considerable  number  of  eases  (piantitative  or  qualitative 
changes  in  the  cle<-tri«il  n^clious  are  found  on  the  airecteii  side.  This  would 
indicate  that  tlie  atrophy  waa  degenerative  in  oharaeter,  due  to  neuritio 
clianges  in  the  uerve. — K.] 

Sciatica  rarely  htsts  less  than  several  weeks,  and  in  many  cases  montlis  or 
even  years  may  elapse  l)efiire  the  pain  entirely  disappears  and  the  leg  com- 
pletely regains  its  normal  usefulness.  The  course,  however,  often  shows  very 
marked  variations.     In  simple  sciatica   (not  duo  to  some  otlicr  underlying 
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iliwase)  the  final  outcome  le  usually  favorable.  \V«  must  bear  in  mind,  how- 
ever, tliat  tht'  «!ist'ase  lias  a  markp<l  tendeney  to  rctnir,  on  Oiat  any  nun  wlio 
lias  om-e  har)  cfinlica  imi^t  avuid  with  fijiwial  I'Hre  all  oxposure  wliiuh  may 
cause  a  return  of  the  aufTcnng.  The  general  course  of  syinploiimlie  Bciatica 
i«,  iif  (i)urw*,  ilfjM'iiiUTit  iiiaiiily  ufMni  the  nalure  of  the  underlyinji  disease. 

Bia^osis. — The  rlin^nir-is  of  isciatica  is  e«j4y  in  the  majority  of  typical 
cases,  hut  it  may  wpinetimw  l>e  quite  difKcuIt.  It  i«  ehiffly  confuspil  with 
Uimluij^fi,  an  acute  foxitiB,  nervouB  toxalgla  (vule  infra),  and  piioas  aljscess. 
[Ofitco-artliritis  of  Ihe  lunilmr  vrTlehrw  is  rn'onsionally  uiiHlnken  for  ftci- 
atira.  It  cflii  usually  Iw  distinguished  hy  the  spinal  rigidity  and  tendcr- 
neee, — K.]  l^s^gue'w  sign  serves  priti<;i|)nlly  lo  ililTcreiUiate  it  U-<.m\  a  coxitis. 
.Furthurnion?,  we  should  note  that  in  coxitis  abduction  of  the  thigh  is  painful, 
wbicU  is  not  the  eat'c  in  wlatiea. 

Even  when  the  diagnnt<i«  of  ftciaticn  aa  suHi  i»  clefinite,  we  must  alwayjs 
(•onpidrr  witli  care  ihe  patient's  general  eonditiou  to  dntprntine  whether  we 
arc  ilealinjj  with  a  siinpUr  primary  s(iHti<n  (prininry  sc-iatii-  neiiritirt)  nr  with 
a  eymploinatic  seialica  following  soniu  other  underl^niig  lUseaae.  In  tire  sec- 
tion on  a'tiology  al>ove  we  have  mentioned  the  possihilities  whicli  the  physician 
must  ««pecialiy  hear  in  mind.  In  cascH  where  there  is  a  sufipieion  of  simnla- 
tinn  (a«  iu  aeeiiletit  ea^es),  we  inu^t  note  iho  at-ciirale  locralization  nf  the 
jMiiu  and  the  tender  pointt^,  and  esjii^-lally  the  i)liji>olive  syrnptoniH,  Ihe  nlnioHt 
invariable  wasting  of  the  affected  leg,  and  the  frequent  alwence  of  the  Achillea 
ttnd'm  reflex  aud  Laj*egue"s  sign. 

Treatment. — In  ordinary  primary  K-iatioa  and  in  fresth  casei  we  nsually 
licgin  witfi  "  antirlifniiiiitie '*  trfatnient.  Tin-  pMliejil  iJlioidil  Im-  put  to  bed 
am)  kept  warm.  We  ourselves  have  treateii  niHuy  recent,  as  well  as  nmrc 
chronic,  caw«  of  sciatica  with  very  good  results  hy  metliodical  aweating  (hot 
packs,  electric-light  baths).  Internally,  we  would  fir§t  pro«:-ril»e  salieylalc 
of  soditmi  {gr.  XXX  |gm.  2|  t.i.d.),  aftpirin,  antipyrin.  salipyrin,  or  phcnai-- 
etin,  fnun  wliivh  wc  often  ohtjiin  at  least  «n  iTiipniveiniMit  in  the  RVniptomg. 
Kryofin  is  recommended  as  being  particularly  eflieacious  in  sciatica  (gr. 
vijas.  [gni,  0.5]  three  or  four  times  <l«ily).  We  have  never  seen  any  gond 
effect  fmm  oil  of  turpentine,  which  ih  often  used  in  England.  '*  Irfical  de- 
nvatives,"  especially  blisters  along  the  nerve,  are  at  present  somewhat  out 
of  fashion,  but  we  ocea.^ionally  see  deciileil  Ivnefit  frnm  hlii^ters,  and  we 
therefore  still  use  tlieni  quite  frequent!)  in  ohstinatc  eases.  Warm  fouKuita- 
tiona,  a  Priessnitz's  liaudiig<>  ahoul  the  entire  leg,  etc.,  usually  give  relief,  and 
also  einbrocatious  with  clLloroform  oil,  a  spray  of  chlorid  of  methyl,  etc.  If 
the  pain  is  very  severe,  so  that  sleep  is  constantly  diritiirtwd,  we  miuhI  use  nar- 
cotics, especially  subeulaneou--^  injections  of  morphin.  I  have  nid  been  able 
to  bring  myself  to  employ  methodical  treatment  by  morpliin  injcctionsj  as 
lias  betm  recommemlcd  fr<im  ruaiiy  sides. 

Of  other  methods  of  tix-alment  hertides  those  already  mentioneil.  we  may 
consider  ok-ctricily,  massMige,  nerve  stretching,  and  hidlis,  and,  above  all,  cer- 
tain subcutimeous  injections  in  the  region  of  the  trunk  of  the  sciatic  nerve. 

In  electrical  treatment  wc  usually  employ  descending  currents  of  mod- 
erate strength,  with  large  eleclrodett,  which  we  apply  to  tlie  nerve  for  five 
or  ten  minutes  a  day,  nhile  we  iin'Iiide  iiue  portion  (jf  the  nervft  after  another 
in  the  current    Where  there  is  much  stiffm-ss  in  the  leg,  we  open  and  close 
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the  current  a  few  tiineH,  in  order  to  excite  muscular  coDtraction.  Many 
cases  are  suitable  for  tlip  utie  af  ilie  farailii-  lurrt-'iit,  I'sjH-r.iiiHj^'  for  (In-  wire 
brush.  Benide**  flntra-ily,  massage  iiml  vibralnrj-  niiL-wagr  liave  i>ftpu  given 
Q.\eelltinl  reHulli^  in  sciatii;!).  Detail:^  of  the  tet'hnK[UU  tu  be  iriiiploye^I  m»y  bu 
f-mntl  in  tlie  special  trcalined  on  this  important  method  of  treatment. 

Hatlm  (tlt>ii('lii>.t,  ru1>l)iiig)  are  beiietiL-ial  in  most  cAsea  of  per^tHtcnt  Bci- 
atlt-a.  'I'lif  ivgTiIar  ii«!  at'  niiiiple  warm  nr  liol.  baths  (hiilf  an  huvir  tlaily  at  a 
tfiniK-rttturo  uf  27°  to  US'"  !i.  ['Xi^  to  1)5°  F.])  is  of  bt-iiefit.  espirinlly' when 
combined  with  massage  or  eleetrieal  treatment.  We  sec  still  more  favorable 
results  at  certain  batli  oureti.  csiMiiially  in  Wiesljaden  and  also  in  Wil'lbad, 
Teplilz,  eti;.  IVat  bftllis,  and  oft|Mvial]y  hut  *taml  liallis  (Kiij»tritz,  Blasewitz), 
may  have  a  grwid  offoct.  In  many  eases  local  applications  of  heal  (lint-air 
apparatuses,  Imt-air  douches  "  rango  "  Ivoluaiiic  iiunl  |  packn,  etc.)  do  good 
service.  On  the  other  hand,  many  patients  report  good  resulUi  from  brief 
rubbing'  of  the  affected  limb  with  cold  water. 

Oiwralive  nervti  Htretnhing  may  be  triinl  only  in  old  and  very  olwtinato 
caflea.  In  mhuc  vusf^  it  \a  claiined  to  have  been  attended  by  benefit.  We 
have  reiH-ati'itly  cmpIoye<l  bloodletis  nerve  stretcliing  wjlli  sat itifaclory  rv- 
sulta.  This  is  done  by  putting  tfic  patient  <jn  the  back  and  then  passively 
moving  the  thigh  with  the  lower  leg  extended  for  twu  ur  three  minutes 
daily  as  far  as  poBsiUle,  and  flexing  it  against  the  trunk.  We  have  repeat- 
edly employed  this  method  witli  sat isf actor}'  rt'tiiiltV  in  the  later  stages  of  the 
difiease.  The  prcH^tMJiire  it^  painful,  hut  a|])ieani  to  1m>  attt^nded  with  aa  good 
i-csulti^  as  the  pasiilve  motions  employed  iu  chronic  stiffness  of  joints.  [This 
may  lie  done,  if  nec'esi-ary,  under  ether. — K.J 

The  method  of  injection  tivaiiiient  under  high  pressure,  first  rocommeodcd 
by  Lange,  ima  Ijecu  used  I>y  me  repeatedly  in  my  clinic,  with  very  good  results. 
The  action  nf  the  injected  fluid  is  probably  less  a  chemical  one  than  a  me- 
chanical r<-nult  of  the  injei'tion  uf  the  fluid  into  thi;  ncrvti  ilsdf  and  the  sur- 
rounding tissues  (ftt'paratiiin  of  iidlu-siona,  etc.).  It  is  therefore  of  le&s  inijM>r- 
tam-c  what  is  injet.-tt*d  than  how  il  is  injected.  N evert lielcss,  we  generally 
employ  the  original  solution  of  Ijange  (heta-eucain,  1  part;  sodium  chlorid, 
B  parts;  distilled  water,  1,000  parts);  this  is  sterilized  by  boiling,  and  on 
cooling  ton  drops  of  a  one-|M»r-cenl  solution  of  ndivnalin  hydroohlorate  are 
added.  Some  physicians  use  exclusively  sterilized  isotonic  salt  s«>lution. 
For  the  injection  an  ordinary  aMpiratiiig  syringe  of  5ijsB.  (10  e.c.)  capac- 
ity, with  o  needle  three  or  four  Inches  {8  to  10  cm.)  long,  is  used.  Gen* 
erally  the  injection  is  riiadc  midway  between  the  tuberosity  of  the  inchium  and 
tJip  great  tmchanter,  the  thigh  being  slightly  Hexed.  Tlie  jsatient  lies  on  his 
sound  side.  The  site  nf  injection  is  antestbetized  with  elhyl-cblnrid,  the  punc- 
ture is  tlit^u  made,  and  while  slowly  injecting,  tlio  needle  is  gradually  ]mshed 
deejier  until  the  region  of  the  nerve  trunk  is  reached.  Contact  with  the  nerve, 
which  lies  at  a  depth  of  about  2J  to  3  inches  (6  to  7  cm.)  from  the  skin, 
is  oftvu  felt  ]ty  the  pati4>rt  as  a  short  liglitningdJke  pain.  When  wc  think 
that  we  have  reached  the  nerve  the  neenlle  is  lield  still  and  2  to  3  or  3j  ounces 
(60  to  80  or  UJO  e.c.)  nf  the  solution  are  injivted  rather  i|iiickly  and  under 
strong  pressHre.  The  needle  is  then  withdrawn  and  the  puncture  opening 
closi'd  with  a  small  piece  of  plnsti-r.  If  (here  is  niuili  pain  from  tensitm 
after  the  injectiun,  this  will  generally  be  R'lieved  by  moist  warm  applicationa. 
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£icepttonal],>%  a  hyptJik-miic  injection  of  niorpMii  is  rft|uire(l.  In  many  cases 
the  R>siilt  of  tlie  injprtion  is  excellent.  We  have  fieeii  imticnts  witli  severe 
AL'iatioa  able  t<j  walk  witliout  any  iMiin  a.  few  Iiimi-s  nfter  tlie  iujectiou. 
Certainty  Uie  rtwuH*  »re  not  as  brilliant  In  all  caaca:  then  tlie  injections  muBt 
he  repeated  every  third  or  fourth  day.  and  in  this  way  a  marked  improve- 
znent  or  even  a  cure  may  Ue  occasionally  ohtained. 

It  ia  very  importJUiL  alwayii  to  pay  attention  to  the  geneinl  an  well  as  the 
local  treatment,  in  ohKt  to  n^ruove  any  adive  causative  comlitinns.  A  change 
in  tlie  niixic  nf  life,  avdidonfc  of  rheumatic,  toxic,  and  mcchanii'ul  injuries, 
xejfiilation  of  the  bowels,  etc.,  are  sometimes  attended  hy  visible  result*.  While 
the  affected  leg  must  be  kept  at  rest  in  recent  cases,  wu  must  iirxenlly  insist 
upon  a  cerUiii  amount  of  exercise  in  chronic  cascj'.  Any  nnderlyinji:  diseasea 
iimflt,  of  coirr>*e,  be  eH]>ecial!y  treated  (iodid  of  potassium  in  nypliilis,  aiiti- 
dialwlie  treatment,  etc.). 

[Meiitinn  shoutd  Ihj  made  here  of  a  method  of  treatment  advocated  by 
Weir  JUilchcl],  whiih  is  oc(ai>ionHMy  useful  in  other  foruiti  nf  tieiiral/jia  aa  well 
aa  in  gciatica.  11  (■onfiii^ti'  in  ahaoluti-  rest  of  the  affected  liuih  by  application 
of  a  splint.  Willi  tfiis  }ie  cundnncji  tlte  application  of  crilfl,  by  an  Ice  bag 
over  the  len<;lh  nf  tlie  nerve,  which  may  be  continued  fur  a  uuinlter  of 
lioiirs. — K.] 

7.     NEimALGIA  OF  THE  GENITALS  AND  THE  RECTAL  REGION 

Netiral;;ic  affiK-tioiiR  of  the  jmrta  named  are  not  fruijiient,  but  ntiit  a  number 
I  of  cggen  have  liw'n  dewribtHl  by  dilfercnt  observorfl.    Of  course  most  of  these 
I'observalion^  ant-  nf  nncicnl  date  and  miiriy  of  Ihem  are  at  present  perhnpH  to 
be  explained  in  some  other  way. 

The  pain  in  these  eases  has  its  seat  either  in  the  external  fjenitals,  or  in  the 
urethra,  or  in  the  anal  and  perineal  regions.  The  most  frequent  form  is  sper- 
niulic  neuralgia  (''irritable  lestia"  of  A«tley  CnojiiT),  in  whi<-li  there  is  a 
jimtit  intent'  pain  in  the  spermalic  cord  anrl  the  U«liclea.  which  ia  almost 
'alva}'8  associntod  with  an  extreino  liyp'Tirsthesia  of  the  affocted  parts.  The 
treatment  of  this  form  of  neuralgia  hy  narcotics  and  electricity  is  often  uu- 
BiiccessfQl.  w>  that  in  severe  eases  rRsort  has  sometimes  been  had  even  to  cas- 
.tratinn.  In  women,  genuine  uterine  and  ovarinn  lu-iiralgin  does  occur,  hut 
'inofit  easea  are  either  symiitmimtic  neuralgia  nr  a  iha[iif4-sljitinn  of  hysteria. 

Cwxygoiiijnui  is  tlie  name  of  a  form  of  severe  pnin  in  the  coccygeal  region, 
neon  usually  in  women,  which  is  nuich  int-reased  by  walking,  definatiou,  etc 
The  aiToetion  is  sn  dislreswing  ttiat  operations  have  been  repeatedly  performed 
on  account  of  it  to  remove  or  to  cut  around  the  coccyx.  We  have  twice  seen 
this  same  symptom  as  a  complication  of  tal)es. 

ACHILLODyNU.    TALALGIA.    TARSALGIA.    METATARSALGIA 

For  practical  reasons  we  will  mention  hriefJy  here  a  number  of  peculiar 
and  often  ver>'  painful  affections  of  the  feet. 

ArhHIoiiifnia  is  Uie  luime  given  lo  a  pain  at  the  insertion  of  the  Achitlee 
tendon,  which  is  often  very  ohslinate  and  n  hindrance  to  walking.    The  trouble 
)fteQ  accma  to  be  cuoni^cted  with  gonorrhea,  iu  other  cases  with  gout,  iujury* 
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overt'xeriion,  hysteria,  etc.  We  can  eomctiincs  make  out  a  slight  locnl  swelling, 
but  often  there  le  no  objetlive  chanfje.  Tlie  treatment  i-nnsists  of  rest,  inunc- 
tion of  iiiGnurial  njiitnient,  wiinn  lialhs  sini:!  pmk*;.  atttnlinn  t«  any  exinting 
underlying:  <Iis4'iii*c,  cU'. 

Puin  in  tlic  lieol  is  t-alliHl  talalgia  or  tarsalgia.  Meihaiiieal  i-aiinei*  (long- 
continiied  standing  or  walking,  the  jirosBiire  of  linots,  ete.)  often  seem  to  bo  of 
signiiieance.  Ciout  it*  also  to  be  thought  of.  AVe  must,  of  courw,  always  (con- 
sider iiiHamtiiatory  ehanges,  flat  foot,  fie.  Sometimes  we  cannot  discover  any 
caiiw.    Brttlis,  massage,  an<l  ^jilvanism  iire  most  to  be  recomrawidiKL 

Mi'tatarmitfia  (tu-vralgie  tiiHainrxivitue.  Morlnn's  duteajuf.)  h  an  extremely 
distreitsiiig  and  «i'vi*re  piiin,  rliteily  in  the  intighbnrhood  (jf  the  fourth  and  fifth 
nietatBrso-phalangeol  joints.  The  trouble  is  obsw^rvfd  fs|ifvial!y  in  wotneii  in 
middle  lift:,  and  it  iniiy  be  sumetinics  foiiuected  with  wearing  ill-fitting  shoes. 
In  other  cases  injury,  gout,  etc.,  arc  regarded  as  causes,  [It  is  often  due  in 
the  jjressure  upon  the  nerve  between  the  two  phalangeal  ends  of  the  meta- 
tnrsal  bones,  ftiul  it  may  Ite  relieved  by  pressure  upon  the  tarsal  ends,  wliich 
ciiuses  the  phalangeal  ends  to  sejMirate. — K.]  'J'lie  treatment  ttonsints  of  pre- 
ficrihing  jtropi-r  hIums,  list,  Iik-hI  fomi-ntnlions,  baths,  cte.  In  some  severe 
eases  the  painful  bones  have  been  resected  with  succesa. 

There  arc  also  other  forms  of  pain  in  the  feet  Itesides  those  mentioned, 
which  are  usually  hard  to  explain.  Ilysterieal  eouditiuns  eertaiidy  play  a  part 
in  some  cases,  and  are  to  U-  taken  into  acfonnt  in  treatment,  hul  in  other 
c-atteii  wo  often  have  to  deal  with  nicehanii'a)  condiiicms  (far  exani)>]e,  bt^ariug 
too  great  a  weight  on  the  feet,  as  in  the  obese,  continuouB  standing)  and  in- 
flammatory conditiom  which  arc  hard  to  remove.  In  all  such  uncertain  cases 
a  lluntgen-ray  picture  of  tlie  bones  of  the  foot  is  absolutely  necessary.  It  often 
gives  us  an  entirely  unexpected  explanation— e.  g..  fraclurea  of  the  small  bones 
of  the  foot  which  have  entirely  escaped  attention,  etc. 


9.    THE  SO  CALLED  ARTICULAR  NEURALGIAS  [Articular  Neuroses) 

Neuralgia  of  the  joints,  first  described  by  the  English  phj-sieian  Brodie, 
was  first  generally  known  in  (iermany  after  Ksmarch  proved,  by  publishing 
many  observations,  iliat  fl]>ptiri'ntly  severe  and  very  painful  diseases  of  the 
joints  arc  often  found,  which  are  due  Ut  no  diAcoverHhlt?  aruitomiiMil  diH.'a»H.> 
of  (he  joint,  and  which  we  are  therefoi-e  justified  in  regarding  as  nervous 
affei-tions.  Since  the  hn-alized  pain  in  the  joint  is  the  chief  symptom  in  most 
of  the  cases  of  this  class,  the  somewhat  unfit  term  '*  neuralgia  of  the  joints  '* 
has  been  chosen,  altliuugh  we  do  not  find  here,  as  a  nile.  such  typical  and 
panjxysmal  attacks  of  pain  as  in  genuine  m-uralgin,  and  although,  too,  a  num- 
ber of  oIIrt  8viiii)lonis  are  usually  present,  which  do  not  occur  in  genuine 
neuralgia. 

We  s-e  neuralgia  of  the  joints  chiefly  in  ncrvniis  persons  disposed  to  hj*s- 
teritt,  and  therefore  more  frt-quenlly  in  women  and  girls  tlian  in  men.  but  it 
is  vUo  not  unt'ominiin  in  children.  We  can  very  often  make  out  a  |wyehical 
cause  for  tlie  iM-igiii  of  t)ie  disease.  The  afTection,  as  u  rule,  is  eausi^l  by 
injuries  wliidi  afTeet  Iho  joint,  and  which  would  lie  in  tliemselves  without 
significnnt-e,  If  they  wei-c  not  aa-Kwiateil  with  a  deciiled  fright,  and  did  not 
direc>l  the  patient's  thoughts  to  the  ulTtvtcd  limb.     Articular  neuralgias  do 
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not,   tlierefore,   li«lung   to   tlie   pure   nciimlgiHs,   bnt   to   hysteria    (traumatic 
liysteria). 

Kitlier  inrnieiHately  after  sirtli  an  occurrence,  or  often  only  some  wecka  later, 
tiic  patient  bc^inti  to  cninplain  of  pain.  The  knee  joint,  or  liip  joint  is  almost 
always  affected,  only  rarely  the  jointa  of  the  up|>er  extroniity.  Tlte  pnin  ii 
continutiUB,  hnt  it  ift  more  severe  at  times,  ospcoially  on  motion,  or  mental 
excitement.  At  other  timep,  espei'ially  if  tin;  patient's  altentinn  be  Oivttrtt^d 
fnim  the  trtniUle,  it  .neeiiiH  tu  ilitriinis)!  to  a  coiisideraljle  extent.  It  is  Iwal- 
ized  mainly  in  the  joint,  hut  the  whole  \i%  is  often  pninrul.  The  patient  i&  usu- 
ally vcr>'  Beufiittve  to  presBure  or  jarring,  ami  aonietimw  wp  may  even  <3iseover 
some  |)ai]iful  p«'>int«  on  pressure  over  the  joints.  The  patient  cannot  walk  at 
all,  or  at  least  walking  is  very  |iainful,  and  she  liinps  badly.  In  severe  eases, 
esjicc-ially  if  the  exi-eseive  sympatliv  of  those  almut  her  reduces  the  patient's 
power  to  resist  her  suffering,  she  hecTonies  eompletely  tieilrldden  for  weeks  or 
months.  There  is  usually  a  decided  weakness  in  the  affected  log,  which  is 
almn«t  always  astwciated  with  great  mu^icular  rigidity  and  tension.  The  leg 
is  extended,  flexed,  or  rotated  inward,  in  ju«t  the  same  way  as  in  genuine 
coxitis. 

I'hc  diagnosis  of  articular  nciiroKitt  is  oft^n  quite  dillic-uU,  but  it  is  almost 
alvays  possible  with  long  observation  of  the  ca*e.  At  first,  of  course,  the 
disease  often  seomo  to  l>e  a  se\cre  alTection  of  tbe  joint,  on  account  of  the  great 
jMiin,  the  rigid  juvtiifion,  and  the  cnnii)lf!to  inahllity  In  use  the  leg.  The  expe- 
rieni-ed  physii-ian,  however,  is  usually  struck  by  the  abiwrn-e  of  any  definite 
physical  changes  in  tite  joints,  es()eeiiilly  of  swelling,  and  also  by  the  ohaiigee 
in  the  intensity  of  the  cmiplnint.  by  the  influence  of  mental  emotion  on  the 
suffering,  and  finally  by  the  general  impression  he  gets  from  the  patients,  the 
way  (hey  twiiave,  and  the  contrast  between  their  evidently  exaggerated  com- 
plaint and  their  usual  (though,  of  course,  not  invariable)  good  appearance, 
appetite,  and  undisturljed  sleep.  If  the  patient's  att^^rntion  be  diverted,  the 
sainc?  pn'ssure  on  the  joint,  which  U'fni-c  was  iiiu'inliinibh*,  is  not  even  felt. 
lu  doubtful  cases  an  esaniiuation  under  chloroform  ir<  very  advisjible.  With 
this,  contractures  oppan-ntly  the  motit  seven^  vanish,  and  the  normal  char- 
atter  and  mobility  of  the  joint  k'come  plainly  manifest.  A  Kiintgen-ray 
fxamination  should  never  be  neglected  In  severe  cases. 

As  »Kin  fls  the  diagnosis  nf  nti  artii-uhir  neurosis  is  made  the  treatment  has 
quite  definite  indicalidus.  All  cndirficatiorirt.  iMHilticcs.  bandagen.  etc..  arc  to  be 
laid  aside.  The  patient  is  to  he  bruugtit  lo  the  eonviction  that  the  ]nun  is 
dependent  only  upon  the  morbid  anxiety,  and  tliat  walking  is  indeed  quite 
posAihle  if  she  will  only  first  h*arn  to  will  to  walk  agajn.  \Ve  therefore  make 
the  patient  {inu-tirc  walking  iiiflhofllially  ;  these  atlctiipts  at  first  prove  very 
unsuccessful  and  apparently  distressing  to  the  jtnlicnt,  hut  they  often  lead  very 
KjteHdily  to  better  residta,  Tlies*e  excirises  are  very  much  aided  hy  eletrtrii-al 
treatment  of  the  joint,  passing  a  strong  current  thn)ugh  it  or  using  the  faradic 
brush,  and  also  hy  Innil  cold  douches  and  iiia!>sage.  L'ndcr  wmie  circumstances 
the  Hs<'  of  internal  remedies  may  !«■  indicated,  in  many  cases  with  regard 
only  to  the  mental  ron«litiiui.  We  give  inm  to  ameitiie  patients,  and  also  the 
nervines.     (See  tlie  chaptera  on  Hysteria  and  Traumatic:  Xeuniseti.) 
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10.    ACROPARJESTHESIA 

Ceritlin  gvraptoniR  of  fwnsory  irriUlion,  to  which  F.  Sthultzc  has  given  the 
name  of  '*  acmpani-athei'La/'  have  uuly  of  lato  yeiirs  arotwed  jfont'ral  alleuUon 
(Iiar|iier  iintl  other**),  although  they  have  Ion;;  heea  fumiliar  lo  all  experienced 
phvsiriiLiiri  »nii  hiiw  hiten  re])eattKlIy  deftcritfed  in  medk-al  literature.  It  in,  in 
fact,  (juite  II  I'iiimnon  cninpUint.  the  chief  symptom  of  wliii-h  consists  fif  an 
unpleasant  and  often  even  vt-ry  painful  sensation  at  the  tips  {axpa)  of  tlie 
ertreitiilies.  csjKsially  in  tlie  hands,  finger-tips,  feet,  and  toes.  This  nensatinn 
is  alnio.*t  constant,  or  at  Icitst  it  rwurs  vitv  frequently. 

The  trouhh'  usually  !ipi>ears  in  middle  life,  ami  it  is  said  to  Ix*  somewliat 
more  fn'(|ueQt  in  WMiiien  tlian  in  rtiyn.  In  many  i-iwcs  we  i^an  find  nn  sj>fi-ial 
cause,  hnl  sonietimea  we  can  discover  certain  injurious  influenecs  which  liave 
affw'led  the  hands  or  feet,  8ueli  aa  past  exposure  to  cold,  freeaing,  much  wash- 
ing ill  c(]hl  water,  fatiguing  mechanical  oct-upations.  chemical  irritants,  etc. 

The  Hlinortnal  sciisialinns  are  usually  descrilwd  as  darting,  priikling,  tear- 
ing, etc.  Their  chief  sttai  is.  as  has  herm  said,  in  tlie  fingers  and  (inger-tipR. 
Rotli  hanil«  are  usually  atfwted,  hut  the  Inndile  is  uften  niore  proaouneed  n|xin 
one  sidi*  llian  u[K>n  the  other,  and  certain  fingers  of  the  same  hand  are  aome- 
tinies  more  painful  than  others.  The  feet  (toes)  arc  umre  mrely  afTectcd 
than  Die  hnntls;  in  tiucii  cases  venous  stasis  (varicose  veins]  seems  to  us  to 
have  a  <-ertain  significance  in  the  aitiotogy.  We  must  also  consider  arterio- 
sclerotic changes  in  the  vessels  (see  page  irj-l).  The  (lain  is  not  e4)ually 
severe  at  all  limes;  it  is  often  worse  at  night  and  toward  morning,  ceasing 
iln  ring  the  duy. 

If  we  examine  llie  liunds  or  feet  closely  we  can  somelimea  detect  no 
objective  abnormality,  but  in  Jnany  cases  certain  "vasomotor"  phenomena 
are  first  of  all  manifest.  The  pjiinful  parts  arc  cooler  and  more  cyanotic  tlian 
under  normal  conditions,  Imt  we  have  nlsi>  feen  very  olistinate  cases  in  wliii^li 
the  Imnds  usiiiilly  ft-ll  hnl  and  sweahfl  ctuislantly  and  profnsfly.  The  seiiKi- 
liility  is  in'rnial,  or  there  may  Ik;  in  sosne  parts  a  very  slight  blunting  of 
tactile  seusihility,  or  ntore  rarely  a  marked  hyptTiesthesia  tu  touch.  Motion, 
as  a  nile.  is  undtsturhed.  hut  many  patients  complain  of  a  certain  stiffness  of 
the  hand*!.  In  general,  however,  it  is  the  pain,  often  very  severe,  which  limits 
the  iisi'fuliicss  of  the  hjiiid».  and  <iftcn  grt-atly  flisturhs  the  patient's  work. 
There  nn?  no  ajwiint  changes  in  the  retlexes.  In  some  oises  wc  have  seen 
very  marked  trophic  changes,  espei'ially  a  manifest  sniallness  and  tapering  of 
the  terminal  phalanges,  marked  curving  of  the  nails,  a  shiny  appearance  of 
the  skin  {gliit^y  skin),  etc,  A  short  lime  ago  in  a  very  ulisUiuitc  iiise,  which 
had  lasted  fur  years,  we  saw  torpid  ulcei-s  ilevelop  nti  the  toes  willioul  any  ex- 
tcruaJ  causts  they  were  very  painful  and  slirmcd  no  tendency  at  all  Ut  heal. 

Tlie  cunrs(>  of  the  disease  is  in  some  cases  Iwnign,  recovery  taking  phiec 
after  sevt-ral  months;  but  in  many  other  caaey  acropanesthesta  is  a  very 
obstinate,  chronic  condition,  lasting  for  years,  and,  in  spite  of  its  lack  of 
danger,  causing  the  [latient  great  liisi-omfort  and  distress. 

Nothing  definite  i^  kTiown  as  yet  as  to  the  nature  and  B[jecial  origin  of  tlie 
dlwase.  It  is  generally  fls.sunied  that  it  is  an  irritative  condition  of  tho 
Bcnsory  lerniinat  nerve  filters  and  terminal  apparntus — that  is.  that  it  is  a 
purely  peripheral  trouble;  but  it  is  still  nucertain  whether  we  have  to  do  with 
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a  primary  disease  of  the  nerv«B  lliemsetves  or  with  a  discntw  of  the  smallest 
terminal  arterie*  and  consequent  pimiliittirj'  tiiKliirhfUKTS  with  their  sequela*. 

The  (liiigmwis  of  ai-ropanesthesia  is,  in  general,  easv,  since  the  j)icturc 
of  the  disease  is  in  fact  very  tharacteristic:  hut  we  must  iilwavR  hear  in  mind 
that  such  panesthesia!  gonietimea  occur  as  symptoinii  (ir  precursors  of  orf^anic 
central  diseaacs  (for  example,  as  precursors  of  ap<iplexy,  in  other  drain  dis- 
eases, in  tabea,  dialHes,  ek-.). 

Symptomatic  Ircattncut  is  all  that  is  posiiihle,  aud  in  this  regard  the  local 
iwe  of  eleetricily.  especially  the  faradic  hrush.  seems  to  give  the  best  results, 
but  the  constant  current,  eloctricjil  hand  Imths.  ele.,  arc  ftninetimeB  of  henelit. 
Eiperience  niu^t  decide  in  the  tndi\idiml  c-aw'  as  to  tin-  inlliientn;  of  iherniic 
pnKvdunv  (warm  anri  cnld  liiinfl  liaths,  cnUl  doufhcs,  the  Seotrli  douelie, 
etc.).  Besides  local  trcnlmcnl,  we  niiist  iilwi  pay  nltcutiou  to  llie  pntieut's 
general  condition  (iron^  quiuin,  arsenic  in  ana'tnia,  etc.)  [Drug»  which  act 
npon  the  blood  vcattels,  such  as  ergot,  nitroglyceriD,  or  the  nitrites,  are  some- 
Uines  of  service. — K.J 
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^^M  In  addition  to  the  nmn-algias,  ve  must  speak  here  of  hahitnal  or  "tierv- 
^^^  ous  "  headache,  an  affection  which  is  very  often  met  wilh  in  pmt'tlro,  hut  in 
I  reganl  tn  whow  precise  causes  or  whose  special  nature  our  knowledge  i.s  sUll 

I  in  many  respects  very  unsatisfactory. 

^^H  We  do  not  term  the  symptomatic  headachoR,  so  nfti^n  ohiwrved,  **  norvoua 

^^B  headacltes.*'  The  former  come  on  in  acute  felirilc  infeetlcuH  diseases,  in  pro- 
nounced gtinera!  anH'iiiiji.  in  tl»'  difTi^rent  anat'iini<-a]  diseases  uf  tlie  brain  and 
its  membranes,  of  the  t^kuU,  tlic  frontal  sinuses,  c1c.  Just  as  tittle  ought  wc 
to  confuse  habitual  headache  with  other  painful  and  well-diaracterized  affec- 
tions, especially  typical  neuralgia  in  the  frontal  Ipranrli  of  the  trigeminus,  or 
in  the  occipital  nerves,  or  with  genuine  niigrnine  or  lieniierania  (vide,  infra). 
The  cases  wliit;h  belong  to  tliis  class  aro  rutlier  lli<»sc  in  wliiih  the  lieadafliB 
forms  to  a  certain  degree  a  disease  in  itself,  and  is  tlie  sole,  or  at  least  the 
chief,  symptom  of  wliicb  the  patient  complaius,  and  for  which  he  seeks  aid. 
We  know  n<i  definite  anatomical  basis  for  them.  We  usually  assume  disturb- 
ances of  cinulalion  and  of  the  fine  nutrition  as  the  B|H(i'iaI  causes  of  head- 
ache; but  the  nature  of  the-M-  (-hanges  is  still  wholly  unknown.  We  can  also 
stale  little  that  ia  definite  as  to  the  special  plaw  where  litese  pains  arise.  W^c 
do  not  know  |M>sitivcly  whether  painful  irritati*m.s  niny  arise  in  the  brain  sub- 
stance  itself.  In  case  pain  should  be  produced  by  irritation  of  the  sensory 
parts  of  the  brain,  it  wmiM  proliahly  not  be  felt  in  the  head,  hut  it  would  be 
projected  toward  tin?  pt-riphyry  of  tht-  laidy.  The  cerebral  meninges,  however, 
especially  tlie  dura  mater,  arc  decidedly  sensitive,  and  hence  they  may  usually 
be  regarded  as  the  special  wal  of  heudaehe.  The  eroninl  bones,  with  the  peri- 
steum, and  likewise  the  soft  parts  (muscles,  fasciae,  skin),  naturally  can  also 
be  the  real  seat  of  the  hendacbc. 


The  manifold  cliarncter  of  the  cin'uni«taDt;c8  under  whkh  headaches  arise 
rcmlere  it  pniliHlili'  (hat.  tha  miisoH  of  headache  are  very  diFTerent  in  different 
c**C8.  Wc  have  to  (hi  fithcr  willi  jjorsons  who  seom  porfeitly  healthy  in  other 
leBpeota,  or  with  weak  and  ana-^mic  petjple,  or  again  with  robust,  verj*  well 
nouriflhed,  "  full-blooded  "  p-rsinis  with  rod  faces.  Hern^e  we  look  for  the 
eauso  of  the  pain,  at-cordinfi  to  the  general  conetitutinn  of  the  patient,  either 
in  an  almoriiini  li>-]i(Ta'iiiia  or  in  an  anivinia  of  th«  hrain  and  its  memhrancri — 
hvpcra'tiiic  or  aiisi'inic  ti-jihalalxiii.  Wi!  very  ofttm  find  liradache,  too,  as  llic 
chief  symptom  in  nervnua,  neurasthenic  people — neurasthenic  cephalalg^ia. 
To  thii*  dahs  lielnti^  fsjuH-ially  pt'upli?  who  ore  overworked  physieally  and  nieii- 
tully — Kt'hnlurB,  olhciids,  atuiU'nts  JK.'fore  an  exaniination,  etc.  If  we  bt'lifvc 
llmt  we  can  make  out  "rheumatic"  influences,  such  as  taking  cold,  or  toxic 
influrmen,  sufh  a«  nlcoliol,  nieotin,  or  chronic  lead  poisoning,  we  f^peak  of  a 
rheumatic  or  a  toxic  cephalalgia;  but,  strictly  speaking,  "  rheumatic"  head- 
ache is  prohnhly  not  a  rervoufi^headaehe  n1  nil,  since  it  scenii?  to  l>e  in  many 
cases,  at  least,  a  slight  rheumatic  inftflininntinn  of  Ihe  external  soft  parts  of 
lliy  head.  l'ativrit.i  with  IihIijIuhI  headaclie  oflun  BuHtT  at  the  same  time  from 
chronic  gaatric  disturhances  or  hahitiial  constipation,  so  that  the  latter  dis- 
ordern,  in  many  cases,  staml  jjerhapa  in  a  causal  relation  (toxic  influences?) 
lo  the  licailacln'R.  Kinally,  it  is  a  very  Important  fact  lliat  headaidie  is  some- 
lliiicfl  awsiK-iatod  with  ehnintc  diseases  of  mi^ihhoring  organs,  isprcially  of  the 
iMisc,  tlie  n!i.sophiirynx,  the  frunljil  ginuiies,  the  eyes,  and  the  ear.  In  very 
Tuaiiy  ca:^e«,  however,  we  uan  find  no  dclinite  cause  at  all  for  the  afTection,  so 
that  we  liave  to  do  with  a  genuine  idiopathic  disease.  Hahitual  headache, 
existing  from  elilldliond,  is  certainly  in  most  cases  the  expi'e.*si(in  of  a  general 
"  nervous  c<)nsliluliciii,"  which  is  due  to  congenital  conditions  ivliicli,  of  i-onrsi^ 
are  still  wholly  unknown  in  their  details.  Habitual  lieadaehc,  therefore,  is 
oftt'u  an  hereditary  diseaise.  [^^ne  of  the  frei^uent  causes  of  peraisleut  head- 
ache is  eyestrain,  due  to  the  persistent  uucouscioua  effort  of  the  nmwles  of 
ai-eonimtHlation  to  overcrome  eouie  error  of  refraction,  such  as  astigniatisiu 
or  hypi'niielrnpia.  The  pHin  is  often  refern-d  to  the  frontal  n-gion,  and  it  is 
brought  on  or  made  wt>r»e  by  using  the  eyes  for  near  work.  In  sorae  cases  this 
ew'strain  nitiy  !»■  assiviated  with  ineutliciency  of  some  of  the  external  muselea 
of  tire  eye.  Tliia  comlition  may  be  at^sociated  with  noniial  visual  power,  so 
that  the  patient  often  maintains  that  there  can  1h>  no  tmuhle  with  the  eyi*«; 
this  is  I'i'jiccially  true  wlicru  the  refractive  error  is  slight,  less  than  one  diop- 
tric. It  ia  therefore  e«aenlial,  in  every  case  of  persistent  heidacbe,  to  liave  a 
lliortnigh  examinatiou  of  the  eyes,  iu  order  to  determine  whether  there  ia 
^  astigmatism  or  hyi»ermotr*ipia.    The  adjustment  of  pro[»or  glasses,  or,  in  rare 

^^B  ca!<iii.  (enotoniy  of  some  of  Ihe  external  museleR,  will  often  give  marked  relief, 
^^B  although  even  in  tiie^  cai^es  attention  must  also  be  paid  to  tlte  general  con- 
W  dition.    In  many  eases  tlic  error  of  refraction  is  but  one  out  of  many  causes 

I  which  give  rise  to  the  headache,  so  that  we  should  never  Ik*  too  conHdent  in 

^L  our  prognosis  of  cure,  and  we  should  also  never  he  content  with  fmdiug  a 

^^ft        single  cnus4>,  hut  we  should  warch  for  alt  pot^ihle  causes.     Referred  }>aiiia  in 
^^H        the  Iwnd  from  dif«asc  elsewhere  have  lieen  »|Mtken  of  on  page  165. — K.j 
^^H  Uabitual  htfadiielte  in  always  a  chronic  disease.     It  may  last  for  months 

^^^         or  ve«n«,  or  even  through  t!ie  whole  life,  either  being  pn-.-k-ut  ctmtinuallv,  or. 
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hours  or  daya.  These  attacks  BonieUmes  come  without  ony  evident  cause,  but 
tliry  may  often  \w  n-lfrn-i!  to  delinilt'  iiifiueiKfo,  especially  t<t  nn-ntiil  excite- 
ment, pliyeical  exerlioii,  errorn  of  diet.  etc.  The  puin  is  fell  eitlier  in  the 
forehead  or  in  tl>e  otnripul,  or  sunielinies  over  the  whole  lue.nl.  It  is  wiine- 
times  liniiteil  lo  a  deliuile  unil  quite  sharply  ilulirted  part  cf  the  head.  The 
precise  form  of  the  jiain  is  descrihed  in  differt'nt  ways,  eitlier  as  hnring,  »tr 
teitriii){,  or  as  if  the  liead  were  pressed  together  from  witJiout.  or  a»  if  it  wouk' 
split,  open.  In  many  cases  the  intensity  ot  the  pain  is  nut  ^reat;  there  is 
merely  a  dizxinegs  and  »  feeling  of  "presHnre"  in  the  hcfld,  hut  in  other 
caws  the  pain  i»  very  severe.  In  such  cases  Ihere  is  also  at  times  a  pronouneetl 
hyi>cra'8tlte8ia  of  the  ttktu  of  the  heiid,  sii  tlinl  it  may  uause  jMiin  even  to  toiiHi 
thf  hair. 

The  general  health  is  alniosi  always  dislurhed  in  hcjidaclie.  The  patient 
cannot  work,  lie  is  often  ill-tenipered  and  irritahle.  and  lie  loaea  hi^  appetite. 
We  sonietimes  eee  more  tnarked  gastrie  symptoms,  eiipecially  nannen  nnd 
Toniltin;;  (trarnition  fcirniB  t<i  rnij^raine.  q.  v.),  and  sornetimert  i-npiuus  per- 
spiration. Severe  cases  of  the  disease  ai-e  of  great  iinporlant'c,  fiiiice  liy  un 
attack  the  patient  i»  n>ri<lcnil  iLJiitnst  uIkiIIv  unalile  lu  ulttMid  to  hfs  Liiisiness. 
For  many  women,  espeetally,  hahituni  Ueadaclic  \&  a  factor  which  domiuutes 
their  whole  life  as  a  restraint  and  distnrhancc. 

The  treatment  of  headnehe  is  a  very  ditfitult  and  ufliially  a  thankless  tnpk. 
In  the  first  place,  of  c»jiirse,  we  »)i>nild  try  to  adnpt  tniv  treatment  tr)  the 
a'ti«lof;y  of  the  diKeane  if  it  is  evident.  \W  shonld  therefore  m'ver  neglei-t  to 
make  a  tliurough  examination,  of  alt  the  organs  which  arc  to  Ik  considered 
(uo^e,  car,  stomach,  heart,  kIdneyK  leyes],  etc.),  and  jmiv  eH|«>ciaI  atleiitioi] 
to  any  existing  un<l«irlyiiij(  ili^eased  (syphilid,  gmit.  ah-oliolistn,  organiL-  nerv- 
ous dis^'ase,  etc.)  The  peneral  physiciil  iiiuiitttiition  iils<i  rnqnin-s  the  greatest 
alU>nlion.  For  ana-mie  patients  we  prescriljc  iron,  arsenic,  a  couutrv  resideiu*e, 
atrengthening  diet,  etc.  We  order  fiill-hlooilwl  persoii;*,  estiK^cially  If  they  also 
suffer  from  indigi>slion,  to  follow  a  restricted  diet,  t<>  Imvc^  trymnastic  treat- 
ment, or  to  drink  hitter  waters,  or  we  semi  them  to  such  heallh  n*sorts  as 
Murienbad  or  C'arlKhiul.  Xurvous  hea^liu-lies  in  hy:(terieal  and  neurasthenic 
jiatients  require,  ahove  all,  a  rational  general  treatment:  mental  treatment., 
a  regulation  of  their  mode  nf  life,  [■nid-wntcr  cured,  elect rii-ity,  grnenil  faradi- 
zation, galvanism  to  the  lieati  or  to  tlic  sympathetic,  etc.  For  person™  who 
(tiitrer  from  nervous  lieadaclie  in  conset|uence  of  extestiive  mental  n-lrain  and 
excitement,  we  most  nt^genfly  advise  c-omplele  ])hysical  and  mental  n-st  for 
a  long  time.    We  send  them  to  the  country  or  make  n  trial  of  sea  l>athing. 

The  niiuilH-r  of  svmploiiiattc  remedies  ri'crinitiictidcil  to  relieve  headaeho 
is  very  ctinsiderahlc.  In  iriost  of  the  tedious  caws  the  patient  himself  hiw 
learned  to  kntiw  his  disease  perfectly  well.  Mauy  know  that  there  is  no 
remedy  for  "  their  old  headaches,"  and  they  merely  desire  to  rest,  waiting 
until  the  pain  ceases  of  itself.  Otliers  have  l>ecoine  accustomed  to  employ 
<«rtain  domestic  remedies:  they  put  pouiHc-es  on  thr  head,  take  a  cold  or  a 
hot  f<H»l  hath,  put  a  mnstnrd  plaster  to  llir-  Imtk  of  Ihc  neck,  haihe  the  forehead 
with  e<}logne  water,  use  a  menthol  pencil,  hind  a  towel  tightly  alwut  the  heiid, 
drink  strong  tea.  Bmell  ammonia  or  "smelling  palls,"  etc.  We  sometimes  see 
good  rwults,  although  freipii-ntly  wc  do  not,  from  the  internal  remedies. 
Tbe«e  may  be  used,  either  during  the  attack  or  for  a  longer  period,  to  prevent 
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tliv  reluni  of  t!io  j)ait».  A  new  remisly  often  works  well,  hnt  tlie  benefit  is 
not  IiiBtiug.  Tlifii*  ai-e  nn  spwinl  indipiitions  for  the  different  remeiUos,  so 
tlial  we  must  try  to  M'r  wliicli  mw  is  (Iil-  riuiKt  eflfKracious.  Antipyrin  is  murtt 
ui*ed  of  late  in  doses  of  7  to  20  gr.  (gm,  o.o  lu  1.5).  Ita  ellicucy  in  niijfraine 
18  undoiibtod,  but  it  sonieticne^  ^vc^  <tistinet  relief  in  other  fonna  of  Jiead- 
achc.  We  may  a\m  Ufw  aspirin,  trigemin,  phena(?elin,  7  to  15  gr.  (gm.  0.5 
t«.i  1 ),  and  (]iii[iin,  5  Ut  Vi  gr.  (g'lii.  0.3  In  O.T'j).  In  *'  rlieuniatio  "  headache*, 
whirh  enine  on  after  evjHisiirc  to  ecld.  ()raiiglit,s,  ettr.,  we  may  Uy  sf«lie  Mili- 
cylate,  0.5  tci  1  drachm  (gici.  'i  to  4).  It  is  of  practical  iiiiportHiKt*  that  a 
mixture  of  these  remcftieK  (for  instance,  equal  part*!  of  antipyrin  and  phcnac- 
etin)  in  often  more  ellicrieiit  than  a  ningle  remedy  hy  itaelf.  Of  other  dnip* 
we  may  nieiitiun  paidliniii  itt^rhilis  [^^iiDriina,  whtcli  eonlaiiiK  cftfTciii).  in 
7-  lo  .lii-gr.  pnwilers  (gm.  ()..i  to  '4),  |H)liiftsiuin  bromid,  |  to  I  drachm  (gm. 
2  to  1),  liiu-l.  gfls4'iiiii  w'liipervireniJ,  etc. 

Electrical  treatment  {viile  suftrn]  lias  given  decidedly  good  resulte  in 
many  ctt:<en,  aithnngli  the  mental  factur  perhaps  playi*  the  trhief  part  here. 
We  miifit  always  lit'gin  elei^lricul  1n';Miiieiit  witli  gn-iit  twution.  and  try  first 
what  method  Is  best  hnrne.  t'oUI-waler  cures,  too,  ui-e  soineiiines  Ueiielieial, 
as  we  Imve  said  atKive,  or  resilience  in  the  country,  at  the  swashore,  or  in  llie 
nioiintains. 

We  can  Hoinetinics  do  the  patient  good  flervice  willi  the  remedies  mentioned^ 
liuf  in  other  i-apips  the  evil  ohslinately  detien  all  attempts  at  cure.  Then,  how- 
ever, the  }ialient  lias  t^till  the  encuurageiiu-nt  left  that  the  diiieai<e  often  ceases 
at  last  ttpontaneo'URly  in  advanc^id  age,  after  ladling  yeara  and  yeani. 


CHAPTER   VT 


ANOM.\LIES    OF    TUE    SENSE  OP  SMELL 

Anom.iuf.s  of  smell,  which  depend  ujKin  a  disease  of  the  olfactory  nerve 
itaetf,  its  terminal  apjiaratn!^,  or  its  central  termination,  arc  not  infrequently 
ohserved,  but  they  have  no  great  practical  interest.  It  is  well  known  that 
«nly  the  up]ier  two  lurhiiiaied  Imncw  and  the  npiwr  part  of  the  wptum 
of  the  nares,  (tic  olfactory  reginn,  are  supplied  by  fihers  nf  the  olfactory 
ner\'e.  TJie  odora  excite  the  special  olfactory  cells  wfiich  lie  between  the  epi- 
theiiat  cells.  The  proceitsea  of  these  cells — that  is,  the  olfactory  nerves — paaa 
through  the  opening!'  of  tlie  lamina  eribrofln  lo  the  olfactory  bullw  in  which 
tliev  s[)lil  lip.  The  gjinglioii  cells  of  the  Iiulh  form  iiciinms  of  Ibc  scforid 
order  for  the  nlfacltirv  (met.  Their  nerve  libel's  pn-w  thnmgh  the  olfactory 
tract  to  tlie  brain.  *I'he  filters  for  smell  either  enter  into  relation  with  the 
optic  thalamus  or  ti'rminalc  in  the  cortex  of  the  nncinflte  g>'nis  and  the  conm 
Animunis.  A  part  of  the  olfactory  filierB,  however,  undergo  a  decuaaation 
in  the  anterior  commifisun\  The  fi)rnix  and  the  coriMira  alhieantia  have 
aiKO  relations  with  the  olfactory  apparatus,  which  in  man  is  only  a  poorly 
developed  organ,  while  in  many  animals  it  has  a  very  e1ei-ide(l  mor{>hologica1 
development. 

In  testing  the  sense  of  smoll,  wo  nao  aubatances  which  do  not  at  the  same 
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tinw  irriUle  the  Aen^ory  fibers  of  llic  trigeminxis  iu  the  nasal  cavity.  The 
beet  subeianoee  to  use  are  iHilopfne  water,  elliurwii  oils,  «nt'h  as  oil  uf  cloves  or 
oil  of  Wrgaiiiot,  oil  of  turpenlint-,  ciiniphor,  niiiBk,  valerian,  osafretida,  etc. 

Hvnei'awtht»jti«  (if  the  utMise  of  sitii-ll  (liypt^rosiniii)  jiiiikca  itself  ninuifest 
eitbcr  by  a  remarkably  keen  pertt'ijlion  of  odors^  or  liy  an  al)noriiiaI  seiirtitive- 
neas  to  them.  The  latter  Hyntptom  i&  often  noticeii,  especially  in  the  hys* 
terical.  Patients  have  |jL>u<lai'ti(^,  or  attackn  uf  fainting,  from  slight  odors, 
which  healthy  persons  notife  hut  little.  Suljjei-tive  senf^ations  of  smell  (hal- 
Itii-inatinns  4)f  smell)  tire  <[tnte  fivcitieiit  atimug  the  insane,  and.  eoiuctiuiea 
during  the  aura  of  an  epileptic  attack. 

A  diminution  uf  tite  power  of  emell  (olfactory  aniMthcitta,  anoftmia)  is 
not  infrwinently  seen  in  the  different  diseases  of  the  nose — cnryza,  severe  in- 
flammatioD,  etc.;  also  in  alTt^-titins  uf  the  haso  of  llie  skull,  ttiicli  uh  liicnnrs, 
and  JU'ule  and  chnmie  iiieniiigitis,  which  invtihe  the  trunk  of  the  olfactory 
ayiupathetically.  and  also  in  ccrehral  di&ease,  tuniors,  etc.  In  right  hemi- 
plegia and  aphasia,  for  example,  coexisting  anosmia  of  the  left  naiuil  cavity 
haa  sometimes  heen  ohservtMl.  In  fur-advftnced  tahes  doa-salis  we  have  some- 
times found  promiMni-4^d  aimsiuia,  di'[i<>n<letit,  perhiipK,  upon  an  utrnphy  of 
the  olfactory  nerve.  CNmiplcte  op  unilateral  aiiusniin,  luovever,  is  most  fi-e- 
quently  observeil  in  thy  liyslerical  (hysterical  hcniianusiUiesia,  Irautnatic  hys- 
teria, etc.).  It  is  important  to  state  that  in  every  marked  enfeehlement  of  the 
smell  the  "  taste  "  for  many  forms  of  food  suffer?,  since  it  is  well  known  that 
their  '*  arnma,"  as  in  nmst  nieatt-.  wItics,  and  tim  diffcri^nt  sorts  of  cIiwsp, 
is  due  chiefly  to  the  coexisting  WMtsatinnn  of  smell. 

The  Irealmeut  of  anomalies  of  smell  almost  always  i-oincides  with  the 
treatment  of  the  primary  disease.  In  case  the  disturbance  of  smell  makes 
6p*"<ia!  interference  de^inihfe,  wr  can  try  elwtrizalion  of  the  nasal  nmcims 
menkhnme,  or  painting  it  with  very  irritating  or  very  odorous  solutions. 


CIIAPTKR    VII 


ANOMALIES    OF  THE  SKK8K   OF  TA8TE 

Sensations  of  taste  arc  ubtainwl  from  two  nerves — the  glo(wo-]>lmryngeal 
and  the  lingxinl  nerve  from  tlie  tliiril  branch  of  tht*  Irigeinimis.  'I'lic  glos.'io- 
pharyng«>nl  is  the  nerve  of  taste  for  the  |>'^•;tcril^^  third  of  the  tougiie  and  the 
palate,  the  lingual  for  the  anterior  two  thirds  of  the  tongue.  The  gustatory 
flttere  of  the  lingual,  all,  or  at  least  a  great  part  of  them,  pass  over  to  the 
chonia  lympani.  and  n-arh  with  this  Ihe  trunk  of  the  facial ;  lliey  do  not  remain 
in  the  facial,  however,  as  many  pallmhtgical  nliservHliDUH  Imv);  most  filninty 
showu,  hut  tliey  finally  cuiue  hack  to  the  trigeminus,  and,  as  has  In'cn  lie- 
liercd  up  to  the  present  time,  prohably  chiefly  by  the  gn-at  superficial  pelrorial 
nerve  and  the  Vidian  nerve  to  the  splieno-palatine  ganglion,  in  this  way  pass- 
ing t"  the  sei-o7vd  hiHOi-h  of  Ihe  trigeminus;  or,  as  is  rendered  prohohle  hy 
more  recent  investigations,  they  puss  hy  ineans  nf  the  otic  ganglion  to  the 
third  hranch  of  the  trigeminus  and  to  the  (.Ia.>*serian  ganglion. 

Finally,  all  the  nervas  of  taste  tonninate  in  the  rmcleus  of  (he  glosw*- 
pharyngeal  nene  iu  the  medulla.     Tlie  further  centripetal  course  of  Ihe 
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ncnes  of  taste  is  not  jMJsitivyly  known.  The  chief  center  for  taste  eensatious 
is  lielieved  tf  be  Joeated  iti  the  pndlcrior  se^fnu'iil  of  tlu*  fiyriis  forii icatiH. 

HviycriPsthwia  of  taste  is  rare,  and  it  has  been  seen  ulniost  exclusively  in 
the  hysleriral.  I'aiieitthesia  cpf  taste  i»  »)nietinii3S  found  in  patients  vith 
fuL-ial  paralysis,  ^vhu  coiiiplairi  of  an  abiinriiial  taste  tli  tlieir  nioiitlis.  In  Ihe 
insanr,  too,  subjri-tive  sL'nsatioHB  of  taste  (Iwllufinationa  nf  taste)  may  oetnir. 
Ana-stlicsia  of  the  gustatory  nerves  (gustatory  anicsthesia.  aKeubia)  is.  how- 
ever, <|uite  frc*]ui'nt.  As  follows  fnmi  what  has  pone  liofore,  this  may  be 
awn:  (1)  In  affwtions  of  the  porii)her8l  terminal  orpans  of  the  gustatory 
ucrvus,  as  in  disease  of  Ihe  mucous  nieiiibrajit'  of  the  loufOif'i  (S)  ■»  affections 
of  the  g1oKK4»-pharyngt'a1,  siicli  as  i-i>iripri>ssioii;  (•!)  in  affet'lionB  nf  tlio  lingual 
ncrvc,  anti  'if  tlio  trij^einiims  witbin  the  t^raninl  cavity;  (4)  in  alTc^-tions  nf 
Ibe  L-liorda  tympaui,  from  liiseasLV  of  the  niLr|rlk<  ear;  {'^)  in  affections  of  tfie 
facia!  nerve  iKitween  the  entrance  of  the  chorda  tyrapani  and  the  geniculate 
pinp;lion:  bnt  wo  know  from  oxperience  tliat  any  obstacle  to  ron<hietion  in 
this  iiiT»<',  above  or  Is^biw  tlic  jmiuts  loiiiifd,  causi^s  iin  dislnrliHiice  nf  llie 
sense  of  taste.  I'cntral  distorbiinccs  of  taste  arc  said  to  have  Iteen.  observed 
in  afteciioris  of  tlie  poslertur  portion  of  (be  irilertiiil  wL|jside.  l)isturl>ancc.s  of 
taBtc  are  very  common  in  hysteria  and  allied  conditions  (traumatic  ncuroacs, 
etc.). 

The  tMt  of  the  sense  of  taste  must  ho  made  separabdy  for  all  tlie  ilifferent 
varieties  of  the  sensation  of  taste,  sim-e  partial  jHiralvM's  of  tiistc  are  not  in- 
freipunit.  Tbs?  li!sl  is  |ierfiirrnwl  by  putting  sirmU  HtiinuntH  i>f  ihu  fiubstaiifc 
to  l>e  tostcil  in  luilution  on  the  tongue  witli  n  glnsa  rod  or  a  brush.  The  an- 
terior and  p(tslerior  parts  are  to  1*  tested  separately.  A  cioltition  of  (piiniEi 
or  a  tincture  of  nu.x  vomica  serves  as  a  tef*t  for  bitter,  a  solution  of  supir  fnr 
sweet,  vinegar  or  <lilule  nnirifltic  aciil  for  sour,  and  a  solutidii  of  cornnon 
salt  for  salt.  We  may  also  use  as  a  test  far  taste  the  well-known  galvanic 
taste,  wbieli  is  strongest  at  the  anode,  but  is  also  detected  at  the  cathode  iu 
even  very  weak  currents,  and  lience  is  bo  often  noticed  from  hy-eurrenta  in 
galvanizing  the  head,  neck,  etc. 

An  accurate  diagitDsin  as  lo  the  scat  and  cause  nf  disturlianciv  nf  tasle 
can  be  made  only  by  L-onxiilcring  the  other  symptoms  which  arc  also  present. 
Direct  treatment  may  best  be  employed  by  the  aid  of  electricity. 


[Ocneral  Claasifioation  of  Faralysei. — By  ''  paralysis"  we  mean  the  los^  of 
roluntary  niolimi  in  tlie  iiiUBcles  of  the  body  eoutrollod  by  the  will.    We  uau- 
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ally  distinguish  iKtwoon  the  fomplete  loss  of  Iho  power  of  active  motion 
(panilyaig)  anO  tlif  nifre  weakening  of  il  (pari-sis).  In  cmnpli'lir  [iMralysis 
if  «ny  part  of  the  bmly,  or  of  a  (i'in>;U^  nmscle.  tlio  siliphtr-it  vnluntHry  motion 
nnot  be  proiIuitHl  in  it;  while  in  panwin  of  a  disi-ast'il  pari  cortiiiii  wave- 
TncntA  are  still  posnible,  hut  thpy  are  more  or  Ic-ss  below  the  nonnal  m  strength, 
rxtfiit.  niitt  'hinttinii. 

In  every  pi»rtioii  nf  the  trai-t  Ihut  leads  fmrn  tlip  niofnr  jiorlions  of  the  cor- 
tical  pray  mailer  of  the  brain  to  thu  must- lei?— that  ia.  in  every  part  of  the 
Bo-calJed  j^real  **  cortico-tnusciilar  ronduction  path  "—disease  may  lead  to 
(wraUftig  if  it  tflken  away  from  the  part  atfetted 
its  pitwer  to  f<in«ilifl  voluntflry  motor  cxfilalionn. 
Kvery  destruction  or  iiihitjitioii  (i[  functiim  nf 
Hie  motor  renters  in  the  cerebral  enrlex,  with 
whose  integrity  the  initiation  of  vohmtary  inner- 
vation is  assoeiateri,  tiiiist  al«o  h^nd  to  a  iiaraly^ia 
in  the  corre»]«>ndiii«;  niiiseiilar  rei^tion.  Finally. 
diseases  of  the  itmsi-hiti  vwn  may  i-aiisi;  puniU 
ysis,  sinct!  the  inusfles  inny  either  hiive  their 
contractile  eiihetani-e  injuretl,  or  low  tlteir 
ptwer  to  respond  by  a  eontrat'tion  to  any  nerv- 
OQi;  exrilatiou  that  reaelics  them  ("  myopathic 
parnlvNt')^ '"). 

If  we  n*pre«ent  tn  imiTietvcs  briefly  the  pre- 
cise course  of  tlw  etiief  Iruet  for  exeiiinj^  volun- 
tary movements,  bo  far  as  it  is*  nou'  kiinwii. 
atxonling  to  all  c!inif-a!  and  patboliff^iral-aiia- 
tomit-al  experience,  we  iiiiisl  ]mt  tlie  l>efj;inning 
of  this  tract,  flc<-ording  In  nil  rrcenl  cKpcrhm-iitii, 
in  the  region  of  tJie  cenlral  ciinvoltiliDiiH  ot'  the 
eerebnim  and  of  (he  partH-enlnU  lohulc.  Here 
"We  find  tl»e  so-called  pt-ychomotor  tenters  {ft* 
the  detniU  in  the  chapter  on  Orebral  Localisa- 
tion), from  wbieh  the  motor  fiU'rs  in  the  ruroiia 
"Tadiata  «*onv(?rj;e  and  |miss  (hiuiiw>ird.  Tlie  lat- 
ter, after  they  have  muled  into  nuite  a  eiiMi|>aet 
btindte,  enter  the  iiiterrud  capsule,  which  tlicy 
traverse  obliquely.  As  we  aee  in  a  horizontal 
eertiun  thron;i;h  the  cerebral  henuRpheres  (wie 
Fig.  IS.'i),  the  internal  capsiile  cnnsirtls  of  two 
limbs — an  anterior,  between  tlic  lentii-ular  arul 
the  caudate  nuclei,  anil  a  pnstcrior.  Iielween  the 
lenticular  nucleuti  and  the  optic  thalaiiui!-.  Tlie 
two  limbs  form  an  ohtuw  angle,  opening  outward,  whose  nppx — that  is, 
the  junction  of  the  anterior  and  posterior  limbs  nf  the  internal  capsule — 
is  t*Tmed  the  "knee  of  (he  capsule."  The  motor  tract  (Py)  comprisea 
atKint  the  anterior  two  fhirils  of  tiic  posterior  limb  of  the  internal  capsule. 
The  fitwrs  for  the  cranial  motor  nerves  (facial,  liypoRlossuB)  lie  farther 
forward  tlian  the  libera  for  tin?  extremities,  I-Vom  the  internal  capsule 
the  pyramidal  tract  cnlerR  llic  crusta.     It  lies  first  in  the  third  quarter, 


Fio,    125.  —  HoriaontBl     spction 

thruiiiih  thfl  riitht  cpivbral 
liciiUEtiilH'rr-.  .\'C.  Caiitljttv 
uut'lriis.  Th,  0|)tic  thjtl&iiiUB. 
LK.  I>>nlic«ili»r  niiHriio  (fir«t, 
BcrnDd,  luid  thirti  cliviHiouB). 
vS.  AtiLcrior  litu1>  <jf  tht-  iu- 
tcronl  capoulr.  hS.  P<»to- 
rinr  limli  nf  ihr  inlrrnnl  rjtp- 
flulp.  Fa.  Kitx^ra  belujiicinic  to 
(l)i'  fnfi&l  td.TVfl.  Py.  Pyram- 
itlul  Iriicl  (niiilor).  S.  S*jt- 
iiorj-  tmot  (prohaUy  fiitatip- 
uUH  iirrv4'8  niul  Chtisc  ri(  sprc^itil 
BcnseJ.     O.  Ucc^kpita]  lobe. 
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coiiiitiiiir  friMii  tli«  insiiUi,  tlifti  farther  ilown  in  Uic  mitidle  third  »f  the 
crusta  (Bee  Fig.  ISti).    The  filiers  for  the  cranial  motor  nerves  here  lie  ocariT 

th(>  niiKlian  line  than  the  Sben  for  the 
extninilifsi.  Farther  Hownn-anl  thn 
trufi  ji»}u»es  iiilii  the  iinteriur  half  of 
tlie  jH'ns.  In  the  pons  the  fibers  of  the 
pyramidal  tract  arc  somt-what  wpa- 
rateii..  hiit  they  ennie  topetlier  below  it 
into  tlie  compact  biimllc  »(  the  ]jyra- 
niiils  on  \\w  aiitenor  surfnit!  of  t!iy  me- 
dulla. The  eiitranee  of  the  motor  fillers 
in  (he  pyramiils  uf  the  medulla  hove 
given  the  name  of  ])yraniidal  tracts  to 
their  enlire  oxtinit. 

In  the  course  from  the  interniil  eaj*- 
Hule  tti  the  nuMlulla  ohinngata  all  Hk! 
nerve  tracts  for  the  mu)K.'le8  of  the  heatl 
hnim-li  iiff  lalttrHlly.  nml,  after  tlicy  have 
cIiH'UMutiHl  ill  the  itifcliiin  line,  they  go 
to  tlie  nuelei  of  their  reApeelive  nerves 
(<X'ul(iti]iitor  nuclei  under  the  aqueduct 
of  Sylvius,  fneial  iiuflei  in  the  imnH,  hypngldssil  mirhn  in  lliu  methiMa.  ek-.). 
The  motor  iilK,'i"!<  for  the  trunk  an<l  cxtn'mitiei*  remain  in  the  |jyraniid!«.  at  the 
lower  end  of  whlcli  the  deiiistyition  of  tliese  Jil>crs  (umtcr  dnusHation  of  the 
pyramids,  tiecujisatio  ptfraiuidtim)  takes  plai-c.  The  fibers  of  eaeh  pyrariiid 
paAK  over,  for  the  moat  part,  into  tlie  lateral  column  of  the  ()p]>osile  half  of 
tliG  Epinal  cord,  and  here  form  the  dUtinel  bundle  of  the  lateral  pyramidal 


Pifv: 


Fro.  I  art, — TmiuivM-ao  sw^^ti^ia  throimh  th« 
rnini  ccrtibri  in  Hrrnriilury  (li'Ki-rn-niliao 
or  tl!»>  ritclit  ]iyranu(Lil  (ritct.  (From 
Charcot.)  Sn.  Sulielnntia  nijira.  P. 
The  dcKoni'rfti<^  and  ihcrcfore  tmtislii- 
Cftit  iiynimiditl  Irnrt.  ITI.  r)(-iilitirii>tor 
nerre.     AS,  Aquwluct  uf  8)-]viui). 
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Flo.  127. — Tratisvcror  m^i>ttuu  Ihroufth  th« 
wTi'iciJ  vnlur.Bftnrnt  of  tin*  sjfiiinl  cird. 
Pf/S.  Liilornl  p.vnunidnl  truct-  P:jV, 
AnU'rinr  pyramidal  tmot  (in  this  com 
prcecDt  oDly  on  one  aide)- 


Via.  IliS. — TruuHveree  Bfction,  throiitfti  lh« 
lumhnr  rulurBi'nifnt.  Pi/S.  Lat<-r:tl  py- 
ntDiidal  Innrt.  (The  autcrtor  tract  is  no 
longer  pna^nt  iii  tbo  luinb«r  portion  of 
I  he  conJ.) 


tract  (/'^N,  8CC  Fign.  1^7  and  1V8).  A  small  part  of  the  pyramids,  which 
flomftimes  Beeuia  to  be  entirely  wanting,  remains  unerosaed,  and  passes  down- 
wanl  as  llie  so-t-alled  anterior  pyrauiidal  traei  (/'y*'-  '■'''?■  *'^^  '"  *''**  """ 
teriiir  efilumti  of  tlio  cord  on  tlie  same  side.  P'rom  the  lateral  column  or  the 
anterior  cohimii  of  the  cord,  the  motor  fibers  pass  into  the'  anterior  gray 
columns  of  the  cord,  and  are  here  connetted  with  tlte  lar^e  motor  ganglion 
cells  of  the  anterior  eumua.     Wo  now  know  that  this  connection  dov&  not 
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take  place  in  the  sense  of  a  diret-t  pasBoge  of  the  lateral  tniet  fibcrft  into  tho 

'Oells  of  the  aiiterii>r  lornua,  but  that  cacli  filter  breaks  up  into  a  *'  nervous 

Iterminal  arborization/'  whith  surrounds  the  protoplasmic  prooes«ieii  of  a  gan- 

flion  t-ell  of  the  anterior  horn  and  iiL  this  way  L-nlers  into  tlie  cloReHt  relation 

with  it.    From  tho  ganglion  cell  of  the  anterior  horn  its  axiB-cylinder  process 

passes  off  directly  as  the  anterior  root  fiber,  and  the  anterior  spinal  root*  are 

[further  continued  as  the   peripheral   motor  nerves,      hi   the   nnisele,   as   we 

know,  the  nerve  fiher  a^in  breaks  up  into  a  terminal  arlmrixatian   ("motor 

end  plate**),  whieh  fioally  tninsniits  the  irritation  coming  from  tlie  ccrehnini 

to  tlie  wnlraetile  muscular  Iil»cr. 

The  long  motor  tnut,  just  deticribed,  the  cortico-mtiscular  path  or  the 
prramidal  tract,  whose  eourse  htiw  Ihh-ii  <\u'\U-  nanirately  doti-rmined  in  its 
details  by  the  results  nf  pathological  observations  (Tiirck,  Charcot)  and  in- 
reetigatioQS  into  the  history  i>f  its  development  (Flechsig),  is  cnmposed  of 
two  neurrrns  CMinneeted  with  eacli  other:  the  fii-^st  (central)  motor  neuron 
extends  from  llic  t-ell  of  origin  in  tlie  terehral  cortex  to  the  terminal  arboriza- 
tion of  tin,'  fiber  in  the  motor  nuclei  (nnelei  of  the  cranial  motor  nerve«, 
motor  ganglion  eclls  in  the  antt^rior  curuun) ;  the  sei^und  (peripheral  neuron) 
textendg  from  (he  above-men tionwl  jianglimi  cells  to  the  ninseles,  and  is  ac- 
eonlifigly  fornietl  essentially  by  the  ganglion  cell  and  the  peripheral  nerve 
fiber. 

The  pyramidal  tract,  which  has  just  Iveen  described,  is,  however,  poai- 
tivcly  not  the  only  motor  tract.  It  is  true  tlifit  in  man  it  is  of  the  greateat 
iniportaniv,  xlnce  it  conveys  all  eiMiM-iouK  voluntary  mtivements  that  are  exe* 
D\ite<I  with  a  definite  pnrp'wi'.  ftiiu-e  inovcuii'iitA  of  this  iialinc  (nearly  all 
otxTiiHilious  and  manual  laburs)  arc  pc*rf<triiu'd  far  more  freiiuenlly  with  liit? 
arms  than  with  the  legs,  the  part  of  the  pyraniidfll  tract  intendeil  for  the 
np|>er  extremity  is  accordingly  much  larger  than  that  for  the  lower. 
Fnrthemiore,  this  function  of  tlie  pyramidal  traet  explains  its  smaller  de- 
velopment in  aniiiiali;  thnn  iu  lunn,  jiiid  its  umrpludogical  development 
(myelin-Hheath  drvelopnient)  nceurs  coinpjiratively  late.  In  eliildren  the 
pyramidal  tract  is  conijdeted  only  hy  the  end  of  the  second  year;  that  'm,  at 
the  time  when  children  begin  to  execute  purposeful  movements. 

There  exi-sts,  however,  another  extremely  important  ntid  foinplieated  motor 
function  of  our  \Hn]y  whii.-li  is  cnnceriii-d  with  tlie  eonliniiCil  iiiaintenanri'  of 
onr  static  equilibrium — i.e.,   tho  maintenuuco   of   the   position  of   the  body 
(lying,  sitting,  vtanding)  and  with  movemenls  of  propulsion  in  general  (walk- 
ing, running,  jumping).    These  inofor  functions  can  also  be  consciously  an^ 
'Toluntarily  intluenc«'d  from  the  cortex.     Kor  the  most  part,  however,  they  arc 
exe<^uted  uneonFriously  nnder  tho  control  of  suheiirticHl  eenlprp.  which  are  con- 
tinuously regulated  in  a  reflex  way  by  sensory  ini|tre8sions.    The  motor  traeta 
concerned  in  this  function  are,  ai-eording  to  onr  jireHeul  knowledge,  the  follow- 
'8-  (n  '^'"-'  tractus  ruliro-**j.tinnIis  arising  in  llie  red  cukIi.'us  of  the  tcgmen- 
im,  or  Monakow'a  tract.    This  passes  downwanl  througti  Ilie  tcgnientuiu,  and, 
ling  the  crossed  lati-ral  i-ohium.-i  of  the  spinal  cord,  efinie-*  to  lie  anteriorly 
fwntrally)  to  the  lateral  pyramidal  tract.     (2)  Filiera  frotn  Deiter's  nucleus 
(vei»tibnlMr  nucleus),  which  di-scend  without  crossing  in  the  anterior  part  of 
jtlie  lateral  tracts  and  in  thf  anterior  tractji.     They  are  known  as  the  tractus 
[▼estibulo-spinalis.     (3)  Fibers  from  the  corpora  quadrigemina  (Iroctus  teeto- 
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Bpinulis),  which  clescnni!  in  the  croawil  anterior  column  of  the  Rpinal  cord. 
All  llH'>i<;  litM'i*s  aro  c-Iosely  otsiociatwl  willi  those  orpaiw  wliich  are  intended 
for  llie  ivcf|itiiiii  (if  the  ri^^iihitinj;  i!<mtri|K'tftI  stimuli.  MiinalcuwV  tract  is 
t*aiintH;te(l  liy  means  of  (he  red  niifk'us  and  the  pt'iluncle-*  with  the  cprt'bollum. 
J ts  excitation  is  tliiTefon."  pri>hahiy  rcgulaltil  by  thi'  im[>i'L\-isiyiw  received  from 
the  inusrtes,  joints,  etc.  The  traotus  vejitihulo-tspinalis  h  ai*.'W)ciat«l  with  the 
well-known  re^ulaling  inHncnrif  of  the  lahyi-inth.  For  the  trartiw  terto- 
spintilis,  we  ttmy  ludst  proiialily  iis^unic  rcjpihilint;  iiiliiii'iiccs  frniii  the  optic 
nerve  or  ocuhir  iiiutH'ltw.  At  any  ratt*  we  see,  thcrcfim'.  tliat  for  the  ahsolutely 
ni-cossary  niaintetiancc  of  our  hody  eqiiilifiriuin  in  standing  and  in  walking. 
which  in  a  primary  TtMjnircnient  and  provision  for  the  correc-t  execution  of  all 
the  finer  iiiou-int'iits.  ivc  have  al  our  niirniiniiil  a  cornph'tv  nervonfl  appftraln*, 
the  separate  parts  of  which  probably  can  vicaritiusly  annujnc  one  another's  ftinc- 
tioiw.  For  nunicmui;  other  motor  riinctinnK  (raspirntory  movenientit,  rweI- 
lowing.  eni|>lying  of  the  bladder,  etc.)  there  are  inidoiibteflly  other  fteparate 
motor  tinctii.  to  wliicli  reft-rence  will,  in  part,  k'  niaik-  latL'r  on. 

Jf  we  pay  attention  to  the  course  of  the  motor  tracts  descriWd,  we  !<hall 
easily  undi^r.-tlaiid  certain  iieciiliaritle.-^  in  the  distribution  of  motor  paraly.-^^s, 
which  are  of  preat  importance  in  diagnosis.  Since  the  motor  centers  for  nep- 
arate  part.-*  of  (he  hmly,  such  as  tlie  face,  the  ann.  or  the  leg,  nro  separated 
from  one  nnoCher  in  tht^  cen'liral  erHi4'X.  luid  are  dij^triUiited  over  a.  nuiipar- 
atively  large  Btirrncc,  a^  we  slmll  see  more  fidly  later  on.  it  U  easily  explained 
why  affectionjj  of  the  cortex,  if  they  arc  not  very  exteniiive.  may  lead  to 
paralysis  of  only  a  I'ingle  part  of  the  liody.  We  call  Kiieh  an  isolated  paraly.-iis 
of  one  part  of  liie  hody  monoplejiin,  and  lhu«  we  speak  of  n  eorticul  facial  or 
hrachial  monoplegia.  Farther  downward  in  Die  brain,  in  the  internal  capsule  and 
tlie  cms  cert'ltri.  Iiowover.  as  we  have  pcen,  all  the  motor  iilwns  nre  collected 
into  one  bundle,  wliose  transverse  8a.'tion  lakes  up  cnmparalively  little  opaee. 
Hence  we  perceire  that  any  disfoa,-***  of  the  hrain,  wfiieh  i.-*  t*ituat«l  in  this  part 
of  tlie  trmlor  tnirl.  itiay  easily  make  Ihif  tniet  incapable  of  contluction  Ihrough- 
out  its  wliole  extent,  or  at  least  througliniit  the  greatest  jiart  of  it.  The  result 
must  be,  then,  a  more  or  lc.<i*  coniplclc  paralysis  of  the  facial  muscles,  the  arm, 
and  the  leg  at  the  iJatnc  time — that  is,  of  the  entire  half  of  the  body — a  form 
of  paralysis  which  is  tcrnuHi  hemiplegia  or  unihitcral  paralysi.-;.  We  may  note 
hfire  that,  a**  a  n-.-^idt  of  the  pa-isage  of  the  motor  (Uk-ii*  to  the  other  half  of 
the  cortl  in  the  decussation  of  the  pyramids  and  of  tiie  other  nmlnr  ih-cussa- 
tions,  the  iwralysis  must  develop  on  the  side  of  the  hody  opposite  to  Ihe  focuft 
of  di;*easo  in  the  brain.  Farther  down  in  Ihc  spinal  cord  llie  fibers  I'oining 
from  both  hemispheres,  and  belonging  to  the  two  sidei*  of  the  ImhIv.  lie  <|Liite 
near  each  other.  Since  many  diseases  of  the  cord  have  a  leudeucv  to  atfeet 
the  two  halve:;  of  the  cord  at  once,  or  gradually  to  extend  over  the  whole 
tranttvcr&e  sectinn  of  the  e«jrd,  a  sinniltancoiis  jtaralysis  of  the  oorr(:"sponding 
portion  of  the  two  sides  of  the  hodv  will  l>e  apt  (o  arise  as  a  rfsnlt  of  this. 
This  form  of  paralysis  we  call  paraplegia.  Diseatscs  in  the  cervical  cord  may 
have  as  a  result  a  paralysis  of  ail  four  extremities  or  of  the  two  arms — cervical, 
brachial,  or  superior  paraplegia:  discasc-j  in  the  dort^al  and  lumbar  cord  a 
paraplegia  of  the  two  legs — inferior  ]uirnplegia.  often  called  gimply  "  para- 
plegia," without  further  prefix.  In  diseases  of  the  peripheral  nerves  we  have. 
of  wmrse,  again  a  limitation  of  lite  paralysis  to  the  region  of  Ihe  affected 
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Dcrvc.  The  puralvt-is  may  by  tjuitc;  exteusivc  iu  dlyea'^L':*  of  a  nervous  plexus — 
piiral}*si8  of  a  peripheral  y>lcxus;  or  it  mav  fnnfinG  itsoif  wholly  to  the  region 
of  a  single  neire,  or  even  of  a  single  branoh  of  thi;  nerve — ^paraiyi^is  of  a 
peripheral  nerve. 

We  will  have  to  atld  many  more  details  to  whnt  has  justlwen  siiid,  hut  as  a 
fundainental  principle  we  may  "ow  note  that  hemiplegia  is  the  chief  form  of 
c^rehral  paralysis,  while  parafilcgifl  is  the  ehicf  form  of  spinal  paralysis. 
Monophjriat*  are  ut-ually  either  cortical  cerebral  paralyseii.  or  peripheral 
paraiyBGs. 

Oenerai  iEtiolo^  of  Paralyaeft. — The  kind  nf  li^sion  whieli  hunts  tti  paral- 
jais  may,  in  llie  ditferent  i-a-ies,  ho  very  diverse.  Frnin  cti^ily  mulerstood  rea- 
srms  we  can  vi.-ry  rarely  decide  as  to  the  kind  of  h.-sion  from  the  mten-jity  and 
extent  of  tlw  paralvi^iji,  hut  only  from  the  manifest  wtiologira!  factors,  from 
the  dorelnpmcnt  and  course  of  the  paralysis,  from  other  morbid  symptoms 
that  are  also  present,  etc.  In  geiiend,  we  may  divide  )»aralyBes  into  two 
ffroiip-*,  ao-onlitigr  to  the  nature  of  their  e««se — into  parnlyscs  from  rmises  that 
can  he  dit-wiveroil  analoiiiicnily,  and  int^i  liic  wMiiIIed  finutinnal  piinily^oK,  in 
which  no  anatomical  cau?c  for  the  paralysis  can  be  fnund ;  but  since  our 
anatoniical,  and  csp<xially  our  histological,  metliods  of  investigation  have  be- 
come hetter  developed  and  are  more  emplmed,  the  domain  of  functional 
paralysi's  has  l>e(:-ome  gradually  imirc  and  more  restricted,  and  a  definite 
-anatniiiiral  eaus(^  has  now  been  found  for  many  paralyses  which  wex'O  once  re- 
garded as  funetiotial. 

All  diseases  of  the  nervous  system  may  be  anatomical  causes  of  paral- 
ysis, if  they  lie  in  a  spot  where  they  damage  or  destroy  thi*  paths  of  motor 
conduction.  Jnllainmalion.  de;,'eneration,  new  growths,  lieinorrliHges,  and  se- 
Terc  diiitiirhancew  of  cireuhitiori,  with  Iheir  rp--ult«,  ct^pifiHlly  eiiil)olii'  and 
Ihrombotic  softening,  arc  found  in  the  brain,  the  cord,  and  the  peripheral 
uerves,  and  uniier  some  eircumntaiices  give  rise  to  the  plieimmfnon  of  piiralysis. 
.Mechanical  lesions  of  the  nervous  system  also  play  a  great  part  in  the  patho- 
genesis of  paralysis,  ^-specially  injuries,  and  c<niipr<vsi(m  of  the  brain,  the  cord, 
ami  tlie  peripheral  nerves  by  swellings,  new  growths,  and  other  diseases  in 
tlieir  vieinily. 

We  alsfi  know  certain  toxic  siilistances  which  cause  ilinx-t  injury  (degen- 
cnilinii)  of  the  inntor-nerve  tt-rritory  (ehlellv  Hie  periphi-ral  Timlor  nerves), 
and  c«^nso<|uent  paralysis.  Of  these  toxic  i»araly>ic.'=,  alcolmlic  ]>anily<is  {vide 
infm)  and  lefld  paralysis  ividr  infrn)  arc  the  most  iniporlaut  in  tlieir  clinical 
relations;  but  other  poisonous  substances,  such  as  copper,  arsenic,  and  certain 
Yi'gelahle  alkaloids,  may  also  cjiiist?  paralyi^is. 

We  niav  group  a  largt'  nuiiiber  nf  pjig-atvM-s  togellicr  imdiT  the  tcrrii  of 
*'  iiamlvsis  after  acute  diseases,"  Since  in  these  eases  we  always  have  to  do 
vith  acote  infectious  diseases,  we  may  assume,  as  their  most  probable  cause, 
certain  changes  in  tltc  nervous  system,  smnetimcs  in  the  brain  or  cord,  but 
much  raort-  fn^|uentlv  in  the  peripheral  nerves,  which  stand  in  direct  relation 
to  the  sjitrific  infections  mati-rinl.  There  seem  to  he  chemical  poisons  ("pto- 
maine)^ ")  which  foriri  in  the  body  in  infectious  disease,  and  cause  degeneration 
of  certain  nerve  fibers,  in  the  same  way.  for  example,  as  lead.  Wo  most  fro- 
quently  see  paralysis  appear  after  diphtheria,  diphtheritic  piirnlysis  (rirle  in- 
fra)t  or,  more  rarely,  after  typhoid  fever,  emallpux,  dysentery,  the  acute  cxau- 
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tliciu&ta,  eU*.  The  paralvses  which  niuy  ariBCin  certain  chronic  infectious 
diseases,  especially  in  syphilis  and  tuberculosis,  usually  have  anatlier  orij^n. 
Here  we  iiaimlly  have  to  clu  with  the  sE>t'cific  morliid  product  it.self  (g^ummu. 
tuhen-UO.  whirh  mav  iTivailt*  various  pnrls  of  the  nervous  ^yKteIll,  Imt,  on  the 
other  hand,  we  must  under  some  eircauiftunecs  eonnider  the  at'tion  of  toxins 
even  in  jiarelyses  in  syphilis  and  tuberxnilosis.  Finally,  ecrlain  pnnilyses  which 
occur  ill  certain  trencml  conslitiilional  diseases,  such  as  diabetes  and  gout,  arc 
ftlso  due  pmhablv  to  toxic  inHuoncea. 

Those  pandviHw  which  eonio  on  mof«t  manifestly  becaufio  of  exposure  to 
cold  are  lernied  paralyses  from  exfKwsiire  In  t-ohl.  or  '*  refrigeratory,"  or  fre- 
quently "  rhi'iinuilif "  j>«ralyse».  Although  many  spinal  diseases,  eucli  as 
rtiyelitis.  Jiiay  [MTluips  he  n-fcrrcd  to  exposure  to  wi-l  nr  cold,  we  «;-ua!Iy  reckon 
iiinung  rheuniatie  puralyset;  only  cerloin  peripheral  paralyser,  such  as  that  in 
the  domain  of  the  facial  nerve.  The  functional  disturbance  of  the  nerves  in 
theiie  cjipes  prohahly  dcfM-mlc  upon  mild  inflanimatory  chanties  in  them  pro- 
diici'd  liy  ceitd,  and  is  accordingly  of  an  anatomical  and  not  merely  of  a  fnnc- 
tioual  nature. 

There  are,  however,  quite  a  comprehensive  f^up  of  paralyses  which  we 
must  to-day  still  term  functional  paralyses.  To  this  class  Itelong  the  hystericAl 
paralyses,  the  paralvrtes  frnm  [isv*'l'ical  <raiisfti,  such  as  paralysis  from  fright, 
the  '*  paralyst'ji  from  iiuaf^inrttion,"  etc.  We  shall  learn  to  recognize  these  more 
fully  in  the  chapter  on  hywleria. 

In  conclusion  we  must  bear  in  mind  the  so-cnl!ed  *' reflex  paralyses," 
whose  wtiolojry  is  not  yet  fully  explained — that  is,  paralyses  which  may  come 
on  in  the  eourse  of  diseases  of  cprtain  internal  organs,  especially  of  the  in- 
testine, and  of  the  urinary  ami  sexual  nrpaut^,  o.s  a  result  of  ccntrijH;Uil  irrita- 
tions acting  n-flexly.  ;\n  atlemjit  has  lii-cn  injide  to  expiairi  their  origin,  from 
analogy  with  well-kno\ni  physiological  experiments,  hy  the  idea  that  a  "reflex 
inliihition  *'  is  excitwl  in  certain  motor  regions  hy  a  sensory  irritation  antiing 
in  the  diseased  organs,  a  theory  which  has  not  yet  been  fully  conHnned. 
licydeu's  hypothesis  is  scarcely  more  ]tTohahle,  and  it  is  by  no  means  proved. 
According  to  it  the  parnlysc-S  of  this  rlasn  are  explained  by  tin  aswiidlng  neu- 
ritis, arising  from  tlie  organs  originally  ulTectcd  (sec  the  i-liapter  on  NeuritiB). 
Ocnenilly  sinenking,  the  wlioh-  corn'cptiori  of  "  ivllex  paralyses"  is  still  far 
from  clear,  and  we  will  t]n  well  t<»  \n-  extremely  guarded  in  their  diagnoijitj. 
Many  cases  which  were  formerly  regarded  as  rellcx  jiaralyses  are  to  l)e  classed 
as  hysteria,  especially  as  tranniatie  hysteria  (q.  v.),  li^pine  has  also  reganlwl 
the  paralysis  of  the  arm  of  the  affectwl  side,  seen  in  some  cases  of  empyenm, 
CfiiMX-ially  after  operative  inlerferciice,  as  a  *' rcfli-x  paralysis,"  an  explanation 
which  may  be  proper  in  some  eases,  hut  in  regard  to  which  wc  should  Ik*  the 
more  cautious,  as  metastatic  uhscesses  of  the  brain  are  not  very  infrequently 
found  in  empyema  (see  the  cliaptera  on  I^inilent  Meningitis  and  Cerebral 
Absfcs-s). 

General  Symptomatology  of  Paralyses. — We  can  recognize  the  exis(«ncc  of 
a  paralysis.  ind^'piMidcnlly  of  the  patient's  statements  as  tjo  the  impo.ssihility 
of  jwrforniing  certain  motions  and  functions,  only  hy  a  careful  and  thorough 
physical  examination  of  the  power  of  voluntary  motion.  This  examination  in 
patients  wilh  nervous  iliwasi'  must  extend  to  all  parts  of  the  body,  and  de- 
mands an  accurate  knowledge  of  all  the  movements  that  can  normally  be 
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executed  by  tlie  ilifferent  joints,  ami  uf  Oie  muscles  and  nerves  requisite  to 
produce  them  (see  the  tublcs  nt  the  tnd  of  tliis  chaptor). 

In  each  individual  case  of  paralysis  sniiiio  nthcr  pniiptoma  must  be  consid- 
ered besides  intmobility — fir*it,  the  enndition  of  the  pnralyzeti  miiRcles.  and 
then  certain  aceonipanying  symptoms  Itiat  are  often  present  with  the 
]>aralrsis. 

In  n-gnrd  In  the  first  p<^int,  tlic  tixiphie  condition  of  the  paralyzed  muscle 
is  of  the  greatest  diagnostic  and  practirnl  importance.  In  conipnring  a  larfie 
number  of  paralyoes,  a  verj  eTJclent  difference  in  this  respect  strikes  us  at 
once.  We  see  on  tiio  one  hnnd  parnlyscA  wliem  the  pnratyzod  iiiniieles  retain 
t)ieir  normal  volume  for  n  fonipnrativi'Iy  loti^  tiiiir,  iitnl  only  grjulunlly  waste 
OS  a  consitiuence  of  diwnsp  and  the  lack  of  llic  miriiin!  intliiencos  of  inneiTO- 
lion,  although  this  atrophy  never  gt^ics  beyond  u  certain  degree.  On  the  other 
hand,  however,  we  also  nee  cases  in  which  there  is  a  confiiilerahle  atrophy  in  the 
paralyzed  mnscles  in  a  few  weeks  or  months,  finally  ]>ropTessing  to  an  almost 
mmj>tpte  di,-app«'a ranee  of  the  niuselps.  This  iListinetion  is  so  eoniprelionsivo 
that  all  the  last-niimerl  paralyses  have  been  elusseil  together  under  the  name  of 
"atrophic  paralvT^-s." 

If  we  once  more  represent  to  ouiwlves  the  whole  course  of  the  aiolor  tract*, 
from  the  cerebral  cortex  to  the  voluntiiry  musclns.  we  shnll  rcmemhor  that 
thet»c  tracts  are  composed  of  two  ocmriei-tyd,  yet  imlepemlent,  neurons.  T!ie 
peripheral  neuron  directly  innrrvntinj:;  the  uuisde  has  its  ganglion  cell  in  the 
anterior  eornu  wf  Jlie  spinal  conl.  It  is  evidunt  tliat  all  higher  motor  neuniiis 
enter  6nally  into  relation  with  the  motor  colls  of  the  anterior  horns,  since 
th«'re  is  no  other  communication  lietwei^n  the  sjiina!  cord  and  the  musclcs  than 
that  convej'ed  by  the  anterior  horn  cells  and  the  anterior  nerve  root.-*.  Clinical 
aiMl  anatomical  experience  leaches  us  that,  in  all  those  pariilysiw  where  the 
cause — that  is,  the  break  in  comluction  of  the  mntor  fihers — lies  in  the  first 
(c-cntral)  nenron  fnun  the  cortex,  or,  possibly.  e\en  from  mnre  <le<'ply  situ- 
att*d  centers,  up  to  but  excluding  the  r<'IU  in  (he  anterior  ponmu.  (Iierc  is,  as 
a  rule,  only  a  slow  and  relatively  slight  amount  of  alrophy  in  tlie  paralyzed 
inuftclefl,  while  in  those  paralysps  where  the  canse  is  Ritnate^l  in  the  second 
(peripheral)  neuron— that  is,  in  these  ganglion  cells  themselves,  or  in  the 
molor  nerves  pi-riplierid  to  tlii'm— a  prnnoimrctl  mu>ieular  altnjiliy  rapidly  de- 
velops. The  only  possible  inlerpretatinn  nf  this  fnct  is  that  the  large  motor 
guiiglinn  cells  of  the  anterior  cnrnun  have  a  piirticular  trojihic  influence  on 
the  muscles  innervated  by  them.  As  we  have  seen  above,  tlic  peripheral  motor- 
nerve  fiber  is  nothing  but  the  direct,  long  celhdnr  protH^-^s  of  a  motor  ganglion 
ti'il  in  Uie  anterior  hum.  It  in  llH-reforc  ea.-y  to  undcistiiml  that  this  process 
ntniphiefl  when  it  is  Kejinrated  from  the  cell  body  and  its  cell  nucleus,  or  when 
the  cell  itflclf  is  destroyed.  If,  liowcvtT.  the  nmtor  nerve  degenerates,  the 
muH-le  belonging  to  it  is  entirely  scpanited  from  all  influences  of  innervHtion; 
neither  voluntary  nor  reflex  nerve  irritations  can  act  uiwu  it  any  longer.  Even 
the  nonnal  muscular  tonus,  as  we  shtdl  sm  later  on,  ceases  entirely.  This 
lack  of  all  funelionul  sliniidi  apjmrently  caiises  such  a  change  in  the  trophic 
conditions  of  the  ])aralvwd  imist-lf  that  its  niii-rs  disapjH-fir  one  after  the  other 
until  finally,  in  long-contin»(^l  paralyses,  only  n  plight  truce  of  muscular  Us£ue 
is  left.  That  this  is  In  reality  due  to  «  loss  of  Hpeciile  trophic  iofluences  of 
the  nerve  on  the  muscle  is  extremely  iniprobahk'.    In  our  opinion  Lhe  atrophy 
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js  cxplninttl  cnlin-ly  by  the  complele  (eren  reflex!)  inaftivity  of  the  inneclc 
when  ili"  motor  nerve  is  diseased. 

h  has  hcoii  ficrnTally  bclicve'l  that  the  anatomicn-hifltnlngiral  prncr*>i^-=  in 
llii-  rrt|iii]lv  iiln)|)tivirfr  iiiusclo?  were  &]m  ditTfn'nt  in  dihpjjws  of  the  jicripheral 
iiintur  neur<nis  fnmi  the  prtx-t'ssca  nf  slow  and  sUjjhtj'r  Htrophy  in  |iHnilysps 
from  diaeone  of  the  central  motor  neurons.  In  t!ie  first  case  we  were  dealing 
with  a  ^'i-cidlod  "  di'm-nerntiv*'  "  atmphy  nf  (he  fibers — tliat  is,  with  an  atrnphv 
assfx-iate'l  wilh  jiraimlar  and  fatty  deslruction  of  the  filicre — and  in  the  ^eoond 
caw  only  with  a  *' (tiniple  "  atrojihy.  Siich  a  histolftpii^ai  diffprencc,  Imwever, 
cannot  be  striellv  maiiilaiiied.  \\\t  are  iilwnys  dodirij^.  essi^iitinlly,  with  a 
diminution  in  the  size  of  the  filters,  where,  however,  the  transverse  striation  of 
the  muHcle  remains  phiiuly  visible.  We  also  find  a  gre-at  incre-ase  in  the  nuclei 
of  the  niuwle,  and,  linally,  wc  often  sec  an  incrcaw  of  the  interstitial  con- 
nective and  fatty  tissue. 

We  observe  a  further  difltinction  in  the  condition  of  the  paralyxed  nui^eh^ 
if  wc  perform  passive  motion  of  the  paralyzed  parts.  There  are  paralyser 
where  wc  can  perforni  piiKvivi,'  motion  of  the  paralyzed  parts  at  any  joint  with 
perfect  eaw?  and  frecilom,  and  without  perceivinj^  the  slightest  resistance.  We 
tenn  such  paralyses  "  flaccid  paralyses,"  hut  there  are  also  paralyses  where 
passive  motion  meets  with  coa^iderable  muscular  resistance,  so  that  it  can  be 
[jerformed  only  with  a  certain  greater  or  less  amount  of  exertion,  or  not  at  all, 
or  only  williin  certain  limits — spastic  paralyses.  This  dislinclion  is  defiendent 
u|Jon  the  >late  of  nnih^ubir  toniL-*  in  the  parnlvzcd  muscles.  If  this  toniKs  he 
incR'Mscd  (liypcrliiiiia  of  the  mu.H'les),  and  the  mwsclcs  be  fi»und  in  a  stale  of 
marlcLMl  and  pennnnent  contraction,  the  paralyzed  parts  show  a  peculiar  stiff- 
ness, or  even  an  almost  complete  spastic  rifridity.  If  the  mnscular  tonus  be 
diminished  or  whr»lly  lost  (hypotonia  nf  the  innscles),  the  j)aralyzt'd  limbs  are 
flaei^id  and  sometiiiii^s  even  *'  flapping;."  Since  the  niuseiilar  tonus  is  in  all 
prohability  nf  n'llex  origin,  it  is  not  rernarkaWc  that  spastic  paralyaes  are  usu- 
ally associaled  with  an  increase,  and  llaceid  paralyses  often  with  a  hiss  of  the 
reflexes,  espeeiallv  the  tendon  rellcxes  {I'Utf  infrn).  This  iit  not  invariably  the 
casif.  siuee  the  rtdlex  paths  Ti^r  tnuscle  tone  and  tendon  reHexes  (In  imt  appear 
to  be  identical.  Accordingly,  we  can  readily  understand  that  spastic  paralysis 
can  occur  only  with  affections  of  the  eentral  motor  neuron  (with  prewnation 
nr  cviMi  incr4'Hs<'  of  the  miisi-h-  limus  iind  rellexes),  whereas,  all  diseases  of  Ihe 
perijiheral  mntur  neuron^  with  loss  of  reflexes  and  nuisele  tonus,  niusi  prn- 
diice  tJaceid  paralysis.  Stati-s  of  marked  permanent  shortening  of  the  muscles, 
whereby  certain  parts  are  fixed  in  an  almormal  position,  are  called  muscular 
contractures.    The  cause  nf  their  development  will  be  spoken  of  later. 

Finally,  in  every  cast'  of  pju-alysis,  we  must  consider  the  nlhrr  nervous 
syinptonis  wliieh  accompany  it.  sinee  these  may  also  be  of  great  iuiportance  in 
judging  nf  the  cause  of  the  paralysis.  We  must  (Irst  of  all  investigate  the 
condition  of  the  reflexes  [ruSe  infra)  in  the  paraly7>>d  parts,  aln-ady  men- 
tinned,  from  which  many  conclusions  can  he  drawn  as  to  the  seat  of  the  l&sion 
which  eansfs  the  paraly-iis.  We  mu'^t  al.'*o  test  the  stale  <)f  the  sensibility,  Inilh 
in  tlie  skin  and  in  llie  muscles  themselves.  Certain  attendant  trophic  and  vaso- 
motor symptoms  are  also  to  be  rejrarded.  The  skin  ov«'r  the  piindyw?d  parts 
Bomrtiiiies  apiwars  eyanotie.  or  marbte-like;  it  feels  ciol.  ts  (wleinatous,  and 
aoutetinn>s  is  peciiliuriy  dry,  hard,  and  scaly.    The  examination  of  the  electrical 
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cxcitaliilily  r>f  the  paralyztHl  nerves  and  muscles  it)  of  especial  importance 
The  phenomena  occurring  iu  chfose  conJitionfi  will  ite  particularly  described 
below. 

2.     SYMPTOMS   OF   MOTOR   IRRITATIOW 

As  we  have  termed  tlic  syniplnms  of  motor  deHciencv  "  paralysis,"  wt 
^oup  the  >tymptonis  of  niotnr  irritfttinn  iu  ^ji-nural  loxi-tlicr  under  the  name 
of  "spa-^m."  We  mean  hy  this  flit  the  inorbitl  movnm-nis  oceiirrinc;  in  the 
muscles  involuntarily  and  iM-en  a(;ttin'^t  Ihi-  will.  Althmi^di  we  may  llnd  spuKui 
in  the  smootli  niiiwles.  which  gi-neniMy  are  not  cnnlrnllcd  by  the  will.  a»  in 
spasm  of  the  bronchial  imiseles,  8pfl:*m  of  the  ve^els,  etc.,  we  will  concern 
ourscKce  here  only  with  the  spaj»mo<iic  moTcmonts  in  the  voluntary  miipclea. 
We  must  look  for  the  caujw  of  the.^e  in  almoruial  irritation  exerted  in  somft 
way  on  the  motor  tractj».  hut  we  know  vtrry  litth*  of  the  precise  nature  and 
character  of  this  irrilatinn  in  most  vas&i.  The  abnormal  irritation  often  acta 
directly  on  the  motor  nervous  region,  espwially  in  the  frequent  spasms  in 
affections  in  the  nei^trlilwrhotxl  of  the  cortical  motor  ceiiters;  but  the  motor 
irritations  often  setriu  to  In?  excited  scciuiilarily  tlirough  some  reflex  channel — 
reflex  spasma. 

For  a  long  time  two  kinds  of  spasm  have  been  di«tinie:nishecl  pymptomat- 

ly.  We  term  thoi^e  fipai^mH  clonic  where  the  ahnoruml  niutieular  contraction 
t£  only  a  nhori  limi^,  and  Iben  is  interrupted  by  a  sluirl  period  of  relaxalion, 
come  on  again  afresli.  The  affected  parts  of  the  Ixidy  arc  thus  put  in  a 
CDDstaut  convulsive  motion.  In  distinction  from  this  we  term  those  abnormal 
muscular  contraction*  tonic  spasms  where  the  muscle  remains  spasmodically 
contracted  for  a  lonper  time — ininutes,  liouri",  or  days.  The  affected  part  of 
ihe  l(0«ly  is  thus  kept  niotinnless  iu  some  abnormal  position.  Both  forms  of 
epafim,  however,  Hhi)w  lunny  tninsitions  and  coiuljjnations,  so  that  we  muat 
oflen  siK-ak  of  "  tonic-elonic  "  .spat^ms. 

A  more  careful  examination  of  the  symptoms  of  motor  irritation,  however, 
gives  a  still  greater  number  of  ditTercnt  fortus.  We  will  here  group  together 
the  most  importiint  varieties  of  ruorbid  involuntary  movements. 

1.  Epilt'plifurtn  cimvulMon,t  are  sever*',  and  usually  chmic  Kpasnis,  at  times 
tnnic-clonic.  either  involving  the  whole  body,  and  then  always  associated  with 
di»(ari>Bnces  of  consciousness,  or  limited  to  one  half  or  one  portion  of  the 
body.  By  them  the  wliole  IkmIv  or  the  affected  part  is  put  into  violent  motion, 
usually  thrashinjT  and  ■^liaking  Tiiovements.  The  pure  epileptic  spasm  in 
epilepsy  is  Ihe  type  of  this  form  of  spasm,  but  precisely  analogous  spasms, 
"epileptifonn '"  spasms,  are  seen  in  organic  diseases  of  the  brain,  in  urae- 
mia, etc. 

2.  Persixient  rhythmical  contractions  in  single  groups  nf  nni.'sclcs  arc  some- 
times jsft'n  in  certain  ecrebral  diseases,  such  as  apoplexy  and  s(lcro-*is,  and  Jilso, 
as  we  have  observed,  after  acute  myeliti;*.  In  these  the  part  of  the  body  atlccteJ 
U  put  in  motion  by  continuous,  separate,  weaker  or  stronpfiT  thrusts,  which 
follow  one  another  in  a  regular  rhythm.  Bhyilmiicnl  contractions  are  also  seen 
as  precursors  or  tit  the  end  of  ejiilfptiform  spasms. 

3.  Tmnhfing  iw.ttiong.  or  irfmnr.  as  we  say  in  nr<linary  purlnnee,  are  mod- 
erate nBcillalnry  nioliorj*,  which  lake  place  from  a  dclinite  posiliun  of  mean 
equilibrium,  and  rapidly  follow  one  another,  with  a  not  very  marked  excursion. 
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If  tliu  Ireiiinr  is  iiinre  pronouncetl,  we  lerm  it  ***  slinking.''    Tremor  is  an  impor- 
tant symptom,  almost  pdtliognoinonic  in  ninny  nervous  diseases,  hut  we  kiiciw 
alinottt  notliiiig  iu  i-e^aitL  to  ttie  iiiuru  intiiiinte  manner  of  ita  origin.    It  prnli- 
ably  arises  fmni  u  central  diaturliance  of  the  normal  llxi-dly  n-jrutateil  n-la- 
tioni'  (>r  antrtfjunistlt^  niiiSfle.s.     Tin*  trrniDf  of  piiniiy,-ifi  :milans  is  ysfwcially 
cIiararN'ristic    (ij.  v.).     We  ofhm  sw  pmnimnwil   tn-nmr,  rsi>erially  in   tlie'^| 
lianils,  in  cxttplitlinlnnc  goiter.     We  know  tlint  ti-cnior  is  often  present  In  "Id  ^ 
|ienple — senile  trcinOr;  ami  in  alcoholic  siihjcfl.s — Hlwliolic  Imntir.     Tn.'Mitjr 
soJiiL'tiriiea  a])i>carH  in  nm«'le8  at  rest,  (hat  ifi,  not  iimervalej  by  the  will,  mid 
soinetiinea  only  in  tiio&e  which  are  moved  voluntarily.     This  latter  form  of 
tremor,  which  h  seen  most  frc(|nently  in  multiple  Releroeia  {vide  infra),  iafl 
termed   "intention   trenmr."     Very   marked   intention   tremor,  whieh   h   in- 
crPHHtil  by  any  nienlal  excitement,  is  «1ho  wt-ri  an  il  Bytnptniii  of  ehronir  mer- 
curial j»oisoning  (mercuriftl  tremor),  particularly  in  mirrnr-makcre,  etc.  fl 

We  may  meutiou  here  the  go-called  essential  trenmr,  that  is,  a  <-andition" 
where  the  tremor,  whioli  in  most  marked  in  the  hands,  is  the  only  morbid 
i!}-niptom  nnd  enn  1h*  referred  to  no  known  cause.  On  energetic  voluntary 
inm'rvMtion  of  the  muscles  the  tremor,  as  a  rule,  ceaw-s.  This  fnnn  of  tremor 
is  aoinetinies  seen  in  comiiarativcly  yonnp  |>eopIe,  and  even  in  children.  A 
distinct  liereditary  predisposition  is  often  present,  so  that  several  "  trcuiljlers  "^— 
are  found  in  tlie  ?ainc  family  (hereditary  treninr).  H 

We  very  often  find  trembling  in  "nervous"  person*,  which  is  at  ouce 
increased  hy  any  emotion  (nervous,  nenraslhenic  tremor).  Marked  tremor 
is  alsu  frvipient  in  hysteria,  especially  in  trauitmtie  hysteria.  fl 

4.  Siiiyie  conlrarlions,  eillier  sudden  twitcliings,  or  in  the  form  of  a  alow  ^ 
contraction  of  the  muscle,  are  eoen  with  ciipecial  froiuency  in  diseases  of  the 
cord.    They  are  either  single  or  frequent  and  persistent.    Their  mode  of  origin 

is  not  always  plain.  They  may  depend  on  cHrtict  iiKJlor  irritation  or  they 
may  have  a  reltex  origin.  In  the  latter  case  each  twitching  is  eomelimcsfl 
aMnt-irtted  with  a  suiUlcn  finding  of  pain  (sytnptoms  of  irritation  of  the  pos- 
tenor  rnols ?) .  Tiie  strongest  clonic  muscular  cont Tactions  are  seen  in  a 
•ecrtiiin  gnuip  nf  neuroses,  kiinwri  m  myiR-lonia,  elet'lric  cJiorea  (7.  r.),  etc., 
which  are  cviilently  closely  related  to  hysteria. 

5.  fasciculat'  and  fibrillary  muscular  contractions  are  little  contractions  in 
tho  separate  muncular  bundles,  which  may  be  seen  on  a  cIokc  exaiuinalion  of 
the  niusiles,  but  which  do  not  have  any  special  influence  on  uiotioii.  If  the 
fibrillary  conlractioiiH  in  a  nniwle  arc  very  prononnccfl,  there  may  develop 
an  actual  "wave"  in  the  niueeular  Bubatnnce.  Wl'  see  this  symptom  espe- 
cially in  atropliied  muscles,  particularly  in  spinal  piYign>»sive  muscular  atrophy 
(vide  infra)  and  other  spinal  amvotrophiep;  for  true  Kbrillnry  and  fascicu- 
lar muscle  cinntraetions  are  almost  always  duo,  in  my  npinimi,  to  diseaw-  and 
irritation  of  the  molor  ganglion  cells  in  the  gray  anterior  horns  of  the  spinal 
conl.  These  symptoms  of  motor  irritation  nf  the  i-ord  are  in  a  n^rtain  senw, 
therefore,  analogous  to  th«  epileptifonn  contractions  that  result  from  irrita- 
tion of  tlie  cerebral  (cortical)  motor  ganglion  ctdls.  But  there  also  accm 
to  be  independent  forms  of  diseases  of  the  tmiwles.  in  whit-li  we  may  «>o  for 
a  long  lime  a  jiersistent  and  extensive  nmsciilar  wavf.  associated  with  i>ain, 
profuse  sweating,  etc. — (he  so-called  myokymia  of  F.  Selmltze.  We  must  also 
guard  against  confusing  Inic  fibrillary  eontractiuus  with  a  iibrillary  muscular 
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tremor  whit'h  is  not  inrrequt'olly  observed  from  cold  (in  people  when  «n- 
dre^gcil),  or  in  excited,  nervous  patients  {e.g.,  accident  cases). 

C.  Choreic  mnveuienis  (iro  eithiT  slight  t-ontinctionB  or  quiti''  ooniplifiitwl 
and  rxtensive,  Iml  hrii-f  inovenienti*,  m'lienilly  not  i>f  a  clonic  character, 
which  usually  npficnr  in  the  face,  in  one  limb,  or  sometimes  over  the  whole 
h(Kly,  without  regard  to  rule.  In  severe  easw*  they  arc  almost  continu- 
ous, but  in  milder  cases  they  arc  interrupted  by  Bliorter  or  limgor  pauses. 
They  form  the  chief  pymptom  of  chorea  proper,  but  they  are  also  present 
in  other  cerebrul  affetlionii,  Bueh  as  Bymptomstir  clioroji,  post-hemiplegie 
cboreft,  etc. 

7.  Movements  of  ethetvHis  ia  tlie  name  we  give  to  pertiliur  involuntary  and 
usually  qiiilc  slow  niov(iiiciit<,  whicfi  tire  seen  cspei'iji[ly  in  the  arriis  and 
hands,  but  also  in  the  head,  trunk,  ole.  The  finperw  make  slow  hut  often  very 
exten^tivv  movements,  are  extended,  6])rcad  apart,  Hexc<j,  and  moved  over  and 
around  one  another  in  the  irjost  reninrkahle  way.  This  form  of  motor  I'rri- 
talion  otfurs  as  a  s[>ec'iBl  di.sease,  *'  allicfosit."  iii'  as  a  8ym|»t<jni  in  certain  cen- 
tral nervous  ilist-a-y-s,  eH[M*i'inll\  Ihi^  rcreliral  ]Mirfl!ysis  of  clulilren  {vide  infra). 

8.  Coordinated  spasms  are  symptoms  of  motor  irritation  in  which  the 
patient  performs  complicated  movements  of  a  cflnvnisive  charneter.  Among 
tiiose  are  clatued  certain  compliciitcd  forms  nf  npaitm,  such  as  f^jiasmit  of  jinii^H 
iDjEi,  laiiKhinfr,  scrftaniing.  etc.  Tliey  are  ween  mosl  frequently  in  severe  cases 
of  livAteria,  but  epilejwy  may  also  occur  exceptionally  in  tlie  form  of  coordi- 
nated spusniB. 

The  so-called  forced  movements  (a  rorapulgory  going  forward  or  moving 
in  a  circle,  mtjitiun  ajjout  the  axis  of  the  Iwdy,  continuouft  swaying  of  tlie 
trunk,  etc.),  wht<'h  are  more  I'liritiiiiinus  In  t'harncter,  hel(ui(»  to  the  eat("^''ory 
of  llie  coiirdinated  spasms.  Forceil  movements  of  this  clinracler  arc  seen 
principally  in  mental  cases  and  also  In  hysteria.  Certain  forced  positions 
of  the  IxhIv  are  seen  rarely  in  afTections  of  the  cerebellur  peiliuitles  and  of 
Uie  cerel>enuni. 

y.  Toiiir,  spaxm,  as  has  I)een  said,  is  the  name  for  all  morbid  muscular  eon- 
tractions  tliat  eontinuo  for  a  hmg  linic  Tonic  i^jmsm  in  the  nuischtit  of  mai^ti- 
cfltiifU,  (he  niasseters,  is  termed  trisnms.  Tonic  spuam  in  the  muscles  of  the 
back  aiul  wtk,  by  wiiich  Ihe  w1h>1c  body  is  drawn  backwanl,  and  (he  vertcliral 
c<duntn  is  bent  into  an  arclt  with  the  convexity  in  front,  is  called  opiathut- 
onot).  Tonic  rigidity  of  the  whole  or  a  large  part  of  the  body  is  fre<[uently 
termed  tetanus.  Tonic  ppasms  are  seen  not  infrequently  &s  an  idiopathic 
condition,  but  also  in  tetanui!,  tetany,  hystcrin,  etc. 

III.  Cntahpiic  riffidiifj  is  the  name  nf  that  tunic  condition  of  the  iimschsi 
in  which  the  limbs  are  deprived  of  the  influence  of  tlie  will,  but  are  held  in 
position  by  the  muscles  in  any  position  given  to  tliem  passively.  Thi.>j  cnnrli- 
tion  15  sometimes  designated  as  waxy  flexibility  [ftexibiliiai  cerea).  It  is  seen 
chiefly  in  certain  cases  of  liysleria,  during  the  hysterical  attack  or  in  hypno- 
sis, but  eataleplic  states  are  also  present  in  other  ccrcliral  diseases,  especially 
if  ns-inf'intcd  witli  general  nicntal  wtiipor.  Kiich  as  luiiiors.  meningitis,  etc.  For 
ci-rtrtin  pvcboses  (catatonia),  (he  (iccurrence  nf  catalepti<-  syniplouin  is  very 
fh»mctcri*tic.  We  slmiild  like  to  mention  here  that  in  ehJIdivn  one  nr  two 
years  old.  suffering  from  any  other  kind  of  trouble,  marked  catalepsy  luts  not 
hoea  very  infrequently  observed.     This  all  proves  ttiat  catalcps)'  ii  always 
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peycliical  in  origin.    It  depends  on  a  pnvrhical  interferenco  with  the  nfirmal 
voluntary  miiiM'ulnr  innervalion,  am)  in  tlierofore  alwnv:)  nKAK^intefl   tcith  a  h 
certain  degrt-e  of  tlujior.     (Sw.-  thi!  c)mj>lcr  mi  llystiTin.)  | 

11.  /l.wwci«(c(/  uititH'uifnts  art'  HliiiiiniiHl  riiovuniL'iits  wliifh  appear,  while 
makiiiff  voluntarv  movements,  in  niu^-clos  wliith  have  no  connect lou  with  tlic  ^ 
TDOvemenl  willtMl.  'J'huit  m  )u>miple};ia  a)»(H>iatt.'d  movements  gomelimes  take  fl 
placo  in  tlvG  arm  wtion  the  patient  wills  to  niovo  Iho  leg  ahme.  In  spinal  cases 
the  ninvement  nf  one  Ip;^  i-!  sonn'timi*  acrrtinpanii-il  alwi  by  fin  nninirntional 
mi»vcnif.'nt  of  the  nlher  h'>;.  Aswicialfil  niovpmcnts  art'  enmnidnpst  in  the  mus- 
cles of  the  same  linih.  Thii«  we  often  we  lu  lieniijik'^iii  or  in  spuslie  spinal 
piiratysis  that  pulienls  t-annot  flex  the  leg  up  toward  the  l>«xjy  without  at  tho 
same  lime  pnMhK-in>r  a  marked  dornal  exten-^ion  of  the  fnut  as  an  ass-itKJal^J 
niovenienl  (so-rallcd  tlhinlis  ]»)ierniir»'noii).  In  old  ]iiTi[duTii[  fjuial  paralvnia 
C^.  ('.)  wo  very  often  si-e  aswiriflteil  mnvrtiirnts  in  tlie  f«fial  mnsi'Ics, 

Besiilcfi  the  t-nnilitionsi  of  ji]i)l<}r  irrilntion,  other  Httfinhint  m-rvrms  syni|>- 
tonw  often  weur  at  the  same  time.  Wyniptoms  of  motor  jiaralysis  an<l  irrita- 
tion are  very  often  c-onihined  with  each  other,  f-ince  the  different  forms  of  spasm 
may  appear  not  only  in  pronps  of  niusrles  whose  motion  is  otherwise  normal, 
bnt  8l»)  in  jMiretie  or  paralyzed  nmscles.  In  general  ctinvnlsi'ons  the  state  of 
the  i-onscioiisnosH  (leser\ps  f^peetal  nttention.  Cit'nuine  general  epileptic  altarks 
are  assoeinted  with  complete  loss  of  ronsc loudness,  hystcrieal  atttieks  are  often 
HSsrit-iated  with  i-lr)udtng  of  comtciousneiis.  Imt  in  most  of  the  other  form^  of 
spasm  the  wnsiiousneds  ia  unatfoctcd.  Finally,  it  is  worthy  of  mention  tiiat 
tonic  spasms  ospeciRlly  arc  attended  hy  a  feeling  of  dnet(lo<l  pain,  whieh  is 
]>n">hahly  liiie  to  an  irritation  of  the  inlnmntwiilar  sensory  Tierves.  Sueh 
painfid  tonii-  tniiSi-iiIar  conlniL-tioiis  nro  tt-rnu-d  <-rani[>s.  Among  them  arc  tlic 
well-known  painful  spaami*  in  the  calvea,  etc 

3.     ATAXIA 

In  exeootitig  all  normal  oomplirntdl  mEi\i>nient»  we  need  the  gimultaneous 
action  of  several  inuaele?.  ("'onsiiler  tlu-  nunnTtuis  miist-les  whifJi  iiinst  l»e 
put  in  activity  in  walking,  in  grasping,  iind  in  all  the  manifold  employmcuta 
of  the  handa.  Hem-e,  in  order  to  jM!rfonu  »uch  niovemeutB  eurrectly,  it  ia 
not  only  neeeKijiry  that  all  the  ninstlfs  voncerned  should  be  innervated  by 
tlie  will — thai  is.  that  they  \w  not  paralyzed — hut  that  we  should  also  Iw  able 
so  to  modify  ttie  innervation  of  t*at'h  individmil  innwU-  that  it*  contraction 
eorn.'sp<iiulf>  prwiwly  to  (he  s|w,'cial  part  ^.>f  the  work  lielonging  to  it.  A  pre- 
Bcrik'd  voluntary  motion  can  take  place  only  wlieu,  first,  al!  the  niiiftelta 
riKiuisite  for  it  como  into  no  less,  bnt  also  no  grcjitfr.  action;  seciMid.  wlten 
each  individual  nniscle  ii>iitnictK  ouly  so  far  and  mi  •'trongly  &^  its  special  task 
requires;  and,  third,  when  the  ciipditions  in  the  time  of  innervation  take  their 
nomuil  course — tlial  is.  when  al)  the  uinsclis  involveil  contract  at  the  eame 
time  or  in  the  proper  order  one  nfler  another.  A  movi-nu-iil  wliieh  is  exe- 
cuted in  such  11  p^'scri^1ed  nuinner  we  cal]  a  coiirdloatcd  timvemeut.  and  tlie 
procexa  of  mollifying  proporly  the  inner\ation  of  the  diiTen'rit  irins<-les  ni*vs- 
sary  for  a  '/oniplicaltnl  movement  we  call  Ihe  coiinlination  of  motion.  We 
nnifll  especially  lii'nr  in  mind  lli.it  tlic  cinmltiuieoiis  action  of  several  niuwdw 
is  eo  far  neci-ssary,  t'ven  for  what  seem  to  bu  the  iiimplc8t  uioventeutK,  tltat 
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muscles  anU^ronistic  to  thow  moved  muBt  aleo  come  into  actirity.  Only 
bv  the  Aid  of  the  cvcr-ivady  flntajfoniRiir,  musrlps  can  wp  pratin  our  movoments 
as  finely,  or  clieck  or  iia.-^U'n  tliciii  ns  rupidly.  as  \a  donmiirlcd  for  ihi-  c\eeii- 
liitii  i)f  iiliiioNt  all  Miliiriliii'V  iikivcmii'hIm.  Wo  must  )ic.-ir  iii  iniiid,  fiirtlKTntnn*, 
that  in  addilion  In  tin-  niusck's  wlijc-li  are  n-(]iiiriHl  to  execute  a  deltnitc 
motion,  niniK'rous  uther  uium:](<8  iiiU)<t  net  Binniltaii^oLnily  to  ftiniish  a  fixed 
point  of  )iiip|>i>rt  to  those  muscles  whic-li  are  ndually  in  action.  Thus,  for 
t>\aiiiple.  to  exeoTite  most  of  the  mntioiip  of  the  hand  with  pri-flsion.  it  h  neces- 
eary  tltat  the  entire*  ami  In*  \w\i\  al  {In-  snmv  titne  in  \\w  c'lirnt-t  way.  Iji  sltnrt, 
all  our  nudions  retiuire  the  txtremely  intricnle  action  of  entire  groups  of 
niu8olo4. 

Xervous  pathology  is  rich  in  fads  which  can  make  the  idea  and  the  net?ea- 
sily  of  the  coiinlinjition  of  motion  fl^ar  to  us.  We  nften  see  disturhances  of 
motility  whirh  make  the  pnfienl  incfl]>ahle  of  any  fine  nintnr  acTs.  and  yet 
which  do  not  dejiend  at  all  upon  any  motor  weakness  or  jmratysis.  luit  only 
u|N»n  n  di$tiirI>Hni-e  in  tht*  cniinlination  oF  mution.  Siicli  a  dit«tur1>anc(^  we 
call  ataxia,  and  we  siK^ak  of  an  ataxia  of  tiic  arms',  of  the  lep;.  etc.,  when  Ihp 
parte  nanied  nin  iM-rlomi  all  tiie  niotionw  ami  oricn  i-um  retain  their  full 
siTt-npth.  hut  tliese  movements  sIiom',  u^nally  at  once,  a  utrikinp,  disordered, 
aneertain,  "ataxic"  t-lmratder. 

Many  Ihenrics  have  U'cn  advanced  as  to  the  precise  cause  of  ataxia.  In 
general,  however,  there  can  no  lon^cor  lie  a  douhl  thut  ataxia  depends,  at  least 
in  many  tases,  u|K>n  a  disturbance  of  centripetal  inHiiewcs.  We  nni»t  sup- 
pose that  our,  movements  arc  constantly  kept  in  order  and  control  (eoardi- 
nnted)  hy  centripc^tal  excitations  enniin;;  from  the  skin,  liiil  principally  fmni 
thf  muscles  Ihcinsclvc^,  I  he  fasria*.  temlmi!^,  niiil  jtiiiits,  alMiuiii;h  Ihcv  mi' 
imt  all  hy  any  tneans  cdiihiriiuisly  ])enfivcil.  Ity  siuh  cx<'italiiins  the  c-liihl 
leanis  Kradunlly  to  {-hanjje  his  ori^'inal  unc<jiitn>!led  and  unre>iiilated  move- 
ments into  orderly  movements.  In  the  adult  most  movements  have  already 
ln-i'n  so  lonjf  piaetirtnl  ris  l«  l»c  sure  un<l  steady.  The  learning  of  a  new 
moveriienl.  a  new  dexterity,  however,  takes  phii-c  in  prciscly  the  same  way. 
Kven  a  l()ti;i!- practiced  move  men  t  (walking,  j^msping)  iiifils  the  constant 
control  and  regulation  exerted  hy  centriiictHl  excitations.  Rvciy  deviation 
finm  the  normal  course  of  a  coordinated  movement  pniducfrs  at  once  a  corre- 
*ri>indin}»  periplieral  excitation  which  passes  centri|wtally  tii  the  proper  motor 
apparatus,  an<l  frives  rise  there  immediately  to  the  nei^essary  correction  of 
niu^ement.  In  this  way  our  nirivemi'iits  (pmviiled  tlie  nervous  system  is 
iolaet)  always  adapt  themselves  to  external  conditions,  and  ajija'ar.  therefore, 
■  hvays  rejpilar  and  purposeful.  Even  c-oarse  external  interferences  (e.g., 
sMimhling,  etc.)  ai-e  immediately  compensated  uneonsc  iousty  hy  centripetal 
(i.e..  reflex)  regulation  of  the  innveuHTits.  If.  on  the  other  hand,  these  con- 
trolling; Influentf-H  are  lacking  hy  reason  of  any  disease  of  their  corresponding 
wntripelal  tracts,  ataxia  is  the  necessary  result.  The  movements  then  becttme 
swaying  and  uncertain.  A  dclinitc  movement  <'an  he  exwuled  only  ru  a  round- 
■lw.>ut  and  laUM-iiui!*  manner.  The  large  coordinating  apparatuses  for  standing 
and  walking  also  lose  their  certainty  of  action;  the  gall  hecomes  swaying 
and  clumsy,  with  the  tegs  wide  apart. 

Tn  very  many  rases  the  anntoniieal  hasis  of  the  ataxia  can  he  easily  proved 
to  he  a  diseatic  of  the  (^•utri]nrlld  uerve  tracts.     Ahove  all,  il  is  the  degen- 
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eration  of  the  wnsory  filiore  w>ming  from  tlio  doeppr  parla  {mugclofl,  fascia*, 
joints}  thnt  cnnHlantly  hauls  to  alHxic  (Hsturhniin-s  of  nintiVm.  Sim-e  these 
filwrs,  as  iiKrritiorii'il  alKive  (vide  pngc  liJ*i),  pntw  tlirmij;li  the  white  ]io8terior 
eolunms  of  the  vnvi.],  diwime  oT  tht*  ])<tst»'ri<ir  leihiinns  (IjiIk-s.  Kriciirfii-h's 
di^atte,  posterior  myelitis,  etc.)  ore  often  necoriiiMnicd  by  ataxia.  But 
ataxia  also  follows  diseases  of  tlte  correg|x>ndiiig  peripheral  nerves  (in 
some  forms  of  polviipiiritis)  as  well  as  diseases  nf  the  eentripetal  prolon- 
jialion  rf  the  fillers  of  the  posterior  eolutiiiis  into  the  lemniseus.  From 
this  it  fulliiwtt  lliiit  the  phice  when'  (he  centripftal  Ptiimih"  nre  regulatttl 
is  not  located  in  tlic  spinal  lord,  Intt  in  the  hrnin.  the  eoiitrol  of  the  finer 
movements  of  the  extreiiiities  lieing  prohahly  limited  chiefly  to  U»  motor 
cortex.  Ilt-iife,  we  ootasionally  see  ataxia  in  affet-tions  of  the  motor  i-or- 
tex  of  the  hrain.  On  the  other  hand,  the  eentriptUal  re^ilation  of  trunk 
movements  in  standing  and  walkinfj  is  liK-ateil  chiefly  in  the  cereheiium. 
Dislurhniiees  of  the  eereliellum  are  therefore  frequently  assoeiated  with  an 
uncertain  and  swaying  gait  {eerekdlar  ataxia),  while  tlw  exeeution  of  indi- 
vidual motions  f»f  the  anns  and  lege  is  pevfonneil  in  a  perfectly  cionlinated 
manner.  'I'lie  (juestioii  has  Iteen  much  diacujiiied  whether  ataxia,  in  conjie* 
qaience  of  llic  loss  of  centripetal  stimuli,  is  necosnarily  always  ai*!*(M-iat(Ni  witli 
a  ei)rre8}Nin<ling  Ikks  of  sensation.  It  may  he  stated  iis  a  general  rule  llial 
organic  disttirlmnces  of  the  muscular  sense  are  always  associated  with  atuxia. 
On  the  other  hand,  ataxia  may  aWi  be  presi'ut  without  iiinrked  disturlmnee 
of  tJie  <'cinscious  muscular  sense,  sini-e  the  decree  of  nn  ataxia  and  that  of  a 
possible  coexistent  disturlMim-e  of  the  deep  sensibility  (muscljj  sense,  ele.) 
are  not  parallel.  The  regulation  of  the  vnhmtary  nnjlions  througii  centrip- 
etal stiitmli  occurs,  therefore,  through  tracts  which  are  not  entirely  identical 
with  those  etinveying  coniiriinis  nmsi-iilii]'  wiiwilmnrt.  We  will  refer  later  on 
rejientcilty  t"  these  ditlicitlt  anil  inten'sling  jinihlenis  (cfaupan-  cliajilerrt  im 
Multiple  Neuritis,  Taljcs,  Multiple  Wclenisis,  etc.). 

It  is  not  easy  tn  answer  the  question,  whether  every  atnxia  is  rine  to  a  loss 
of  centripetal  stiitiiiili.  It  seems  entirely  jiossible  that,  in  spite  of  normal 
centrijietal  regulating  inHuences,  disturlmnees  eonid  occur  in  the  tnoti>r  tvn- 
ters,  or  even  possibly  in  the  motor  tracts  themselves — e.g.,  <lifTenrnces  in  the 
rapidity  of  eondm'tion  of  stimuli,  which  would  prevent  a  nnmial  cutinlinatei) 
movement.  We  would  then  he  dealing  not  with  a  "sensory,"  hut  with  a 
"motor  ataxia."  Kor  example,  the  ataxic  disturbances  of  motion  seen  in 
multiple  sderrwis  {/j.  r.)  are  perhaps  purely  motor. 

To  test  ataxia  of  the  amw  and  hands  we  have  the  patient  execute  certain 
inoveiiienLs  of  precision,  such  as  touching  an  ohjwt  held  in  front  of  liini,  or 
touching  a  dcllnile  part  of  the  body  with  the  tip  of  the  finger,  plwing  tlie 
tiiiger-tije  together,  or  performing  more  complicated  movenienls.  such,  for 
exaiii|i]e,  as  are  required  in  writing,  tracing  of  definite  lines,  tying  a  bow, 
buttoning,  etc.  Ataxia  of  the  legs  is  tiest  tested  hy  the  so-culled  kuoi'-lieel 
test — that  is.  placing  tlie  heel  of  one  foot  upon  the  knei?  of  the  other  leg. 
It  is  a  pood  plan  tn  nuirk  srvcml  |M)ints  nn  one  U-g  with  ehalk.  ami  have  each 
one  of  theee  accurately  toudied  with  the  other  heel.  Ataxia  of  tlie  trunk  is 
tested  by  olwcrving  tlie  gait  along  a  prescrilicd  line,  standing  with  feet  closely 
approxinialed,  walking  upstairs,  etc.  In  every  ataxia  due  to  the  loss  of  cen- 
tripetal stimuli,  the  patients  attempt  to  repkce  the  muscle  sensationi!  hy  eye 
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control — tliat  is,  bv  tlie  control  of  visual  ttensation?.  Hcnec.  the  ataxia  be- 
comes more  evident  wlien  the  eyes  are  clojjeJ.  Kspc'cially  often  we  see  that 
nrhile  the  patient  (an  .ttaml  fairly  well  with  the  feet  closiely  appnjxiiratcl  while 
the  eif*  flif*  opt>n,  markeil  swayinjj  of  the  entire  body  ensinis  when  tlie 
cyos  are  closed  (so-called  KoniWrg^'ti  fii{^).  Iti  ataxia  with  loss  of  inu.''cular 
fcnse  in  the  arms,  the  patient  with  his  eyes  closed  i^  unahle  to  touch  a  point. 
the  location  of  whitli  was  previously  known  to  him,  or  else  is  verj*  uocx-rtain 
in  touching  it. 

4.     GENERAl  REMARKS  UPON  TESTING  THE  REFLEXES  AND 
UPON   THE   CONDITION   OF  THEM 

In  any  vase  of  nervous  disease  we  should  never  neglect  to  test  the  reflexes. 
on  arcount  of  their  jjreat  diapjostic  importance.  The  two  chief  groups  of 
reflexcft.  the  cntancmw  reflexes  and  the  *'  tendon  reflexes,"  must  he  dislin- 
^uirthed   fnmi  eaih  other. 

Cutaneous  Reflexes. — W'c  Iprni  the  nmsniliir  crmli-Hclinns,  excitpil  rcHcxIy 
by  irritation  of  ttie  sensory  centripetal  cutaneous  nen-09,  cut«ne<jus  reflexM. 
These  are  usually  present  only  to  a  alight  degree  in  the  upper  extremiticft; 
but  we  can  eometimes  esi'ite  reflexes  even  lieix?  by  prlckinjj  or  pinching  the 
skin,  especially  the  skin  of  the  fingers.  The  very  marked  reflex  in  many  people 
cau^eil  hv  tiekling  the  axilla  is  wi-ll  knriwn.  The  tent  of  the  culiineimti  reflcxea 
in  the  tnwer  extreniitits  is  much  more  important.  The  woles  of  the  feet  are 
the  moat  aenaitive  parts  for  exciting  a  reflex.  Simply  tickling  the  eoles  with 
the  finger  is  a  anffirient  irritation  (the  tickling  reflex),  and  bo  in  the  prick 
of  a  pin  (the  prick  reflex),  or  atroking  the  skin  hard  with  a  liUinl  ohji-et, 
usually  the  handle  of  h  perciwwinii  Imniiner  (the  slrokiiig  reflex).  Thermal 
irritants  are  also  very  suitable  for  exciting  a  reflex,  cB|wcially  bits  of  ice 
Iiehl  to  the  skin  fcold  reflex).  It  is  often  atLvisaUle  to  try  nil  tlieiH'  nu'thods, 
sinee  with  diuiiiiishod  reflex  irritahilily  a  reflex  coiitrartion  in  the  leg  can 
often  l»c  e.\ciled  hy  fouic  ime  (jf  I  hem  alune.  We  wliould  also  examine  the  reflex 
irritahilily  rif  the  rent  <»f  the  «kiii.  jis  w^-ll  us  tin-  niles  «if  the  fei-t,  hy  ii  piu- 
prirk.  hy  pini-hing  a  fold  of  the  skin,  etc.  We  shiudd  eapei-ially  rciiHMiiher 
that  in  nervous  diseaswi  there  is  oTten  a  iJelay  in  (he  reflex,  so  that  the  ridlex 
(■on  tract  inn  apfiearn  *>nly  whcrs  the  irritation  lias  la«ted  for  a  certain  lime. 
Tims  in  many  (ii.'seaees  of  the  cord,  as' we  hare  often  &een.  the  reflex  follows 
only  after  we  have  kept  a  nef^lle  sticking  into  the  skin  for  some  time  or  have 
pinnlied  a  fold  of  skin  eontinuniiFlv  for  several  (ten  or  fifteen)  second?,  a 
phenomenon  which  haw  a  conneeliiui  with  the  fact  of  the  "liitir  Kniiiiiialioii 
of  reflex  irritation  ''  known  frotti  physiology.  The  summation  of  reflex  irri- 
tation not  iiifrei|itcntiy  coineides  with  the  summation  of  irrdation  from  the 
sensation  of  pain  {vide  tmpra,  page  151),  ao  that,  ftfter  the  irritation  has 
acted  for  a  certain  length  of  lime.  Ilie  senwilion  of  jiain  and  the  reflex  con- 
traction ^xN-ur  at  the  same  time.  In  the  strokiTig  retlcx  (a  nipiil.  vigorous 
stroking  of  (he  sole  of  th»*  foot  or  n[  other  parts  (if  Ilie  skin  with  the  handle 
of  a  ijcremwiou  hiirnnier)  we  have  fl  local  -fmnniation  of  reflex  irritation,  sincr- 
many  iliffereot  parts  of  the  skin  are  rapidly  irritated  one  after  another.  In 
the  tickling  reflex  the  local  and  lln*  tiini^  suminatiou  of  reflex  irritation  are 
umle<i.    All  part*  of  tJie  skin  do  nut  stiow  the  same  "  reflex  sensibility."    1'he 
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reflexes  am  nt^iiallv  Ret  frw  more  readily  from  the  sole  of  the  foot  than  from 
the  skill  of  the  leg  or  tliigh.  The  ri-flex  (•(Uilraction  in  such  tSM*  L-nnsifets 
usually  of  a  dorsal  extension  of  the  foot  nnd  ft  coinrident  flexion  of  the  knee 
and  hip.  After  irritttlinj»  (he  «kiii  of  the  thi^h  mt  sutiu'tiiiu's  mv  rcHox  i-on- 
trHcttcinii  in  the  extt^nsors  of  the  lower  lef(.  The  slronjjer  and  more  persisUwit 
the  irritntion,  the  more  energetic  and  widespnaid  is  tlit;  reflex  eonlmftion. 
Where  the  reflex  irritHhilily  is  at-tively  imreaM>cl.  slicklnj!  a  mt'dle  into  the 
sole  will  often  piinluce  u  vigunma  flexor  ciiTitruelion  in  the  irritated  te^;,  and 
also  a  weaker  eontractjon  at  tliu  satiie  time  in  tlie  other  le^. 

Of  siKfial  practical  important-e  i«  an  awurnle  ohservtition  i»f  tlie  reflex 
movements  of  the  toes,  particularly  of  the  great  toe.  These  reflexes  are  hesl 
tested  by  firmly  grasping  the  font  tn  he  examined  in  IhP  left  hand,  nnti  then 
with  either  a  pin  or  the  luuidle  of  Ihe  penru^i^ioii  liaiiiitier  making  light  and 
8(rung  stroktw  aloEig  the  sole  t)f  tin-  fnot  tjvrr  Ihe  luill  nf  the  Iiie,  the  inin-r  lionler 
of  the  foot,  and  other  places.  In  healthy  people  the  retlex  movement  of  the 
toes  aliuoHt  invarinhly  oeeurs  as  a  plantar  flexion,  while,  iin  the  other  hand,  in 
many  diseases  of  the  nervous  system  a  dorsal  exteu>iion  uf  the  toes  and  particu- 
larly of  the  great  toe  ix-eiira  (Bahinski's  toe  reflex).  This  n-tU-x  dorsal  es- 
teiiKJon  of  the  great  toe  indicates,  with  almost  aUsiiIute  certainly,  organic 
disease  of  the  motor  pyramidal  trad,  and  we  sliall  therefure  have  freipient 
oecasion  to  refer  tn  this  phenomi-nnn  later  on.  It  itt  an  interesting  fai-l  tliat 
in  newlv  horn  infants  with  slill  undevelnpfnl  pyramidal  tracts,  the  cutaneous 
reflex  of  the  great  toe  also  occurs  as-  a  dorsal  extension. 

jO))prnh('im  lias  shown  that  a  siniihir  dorsal  extension  nf  the  great  toe 
may  be  prtHhiced  hy  drawing  some  liliint  instrument,  such  as  tlie  hamlle  of 
a  iK-rf'U>u<ion  hnitnner,  downward  along  the  inner  hordcr  of  the  tibin,  eu>rting 
moderate  pressure  wliilp  so  doing.  This  refle\  is  uf  efjunl  value  and  of  the 
same  signitii-Hiiee  >is  llie  Bahinski  rclh'x.  and  is  srimetinies  olitflincd  when 
tlie  iiahinski  reflex  cannot  he  elicited.  In  lM»1h  these  reflexes  tlie  great  W*  ia 
extended  slowly,  wliich  ilistinguislies  tfiem  from  the  fjuick  extension  of  ilie 
toe  when  the  foot  is  nillnlniwn  semivulinitarily  fmni  the  irritation.  We 
schlnni  fail  to  nlitiiin  snnie  form  of  jiliinlnr  reflex,  which  is  atiki-  on  llie  two 
sides,  liul  sonicliiiic!*,  itislcail  of  (he  injrmal  flexion  ttf  tlic  li«'S,  theiv  is  a  i-on- 
tmetiim  of  the  tensor  vaginro  fenioris  (Bris.saudV  reflex)  which  may  la*  over- 
looked. Oecasiunally  there  is  u  spreading  of  the  toes,  like  a  fan.  which  is  of 
no  special  signiflcaIJC1^ — K.| 

We  iini.«t  niso  mention  two  special  form?  of  cutnneoiis  reih-x  which  are 
often  exniiitned  on  account  of  their  iliagnostic  itii[xirtaniT:  the  ahdomtnul 
reflex  and  the  [-reniaster  reflex.  The  alKlominul  reflex  is  hest  excited  hy  strok- 
ing the  ahdominal  wall  rajiidly  and  liglitly  with  the  handle  of  a  jierr'ussion 
hammer  or  with  the  point  of  ii  needk'.  If  wc  stroke  from  wilhotit  inward 
on  the  linca  allw,  wc  can  <listinguis!i.  aci-ording  to  tlie  level  nf  the  irritation, 
an  upper,  middle,  and  lower  abdominal  ifflcx.  On  stroking  from  above  down- 
ward,  thwe  contractions  unite.  In  health  the  ahdominal  reflex  is  only  very 
rarely  absent.  <hicflv  in  |K-ivnns  with  a  \ery  lux  iibdoriiinal  wall  and  in  the 
c<irpiileii1.  Ill  ciTchral  henii]ilegi!i  the  ahscnce  nf  the  reflex  on  the  paralyzed 
side  is  un  imiMirtant  sign.  In  spinal  disease!*  the  n  flex  may  be  alwiit  on  one 
or  jjotii  sides,  which  should  lead  iis  to  bi'iir  in  mind  thaT  the  rentri[H>1»l  ptir- 
tion  of  the  reflex  arc  of  the  lower  and  middle  ahdoiiiinal  rtdlex  enters  the 
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spinal  ami  throujjli  the  poKterinr  roots  of  the  tenth  to  tlw  twelfth  inlercQ«tal 
nerves,  and  of  ihi-  ui»]kt  nl»!t'tuiniil  (epitiaslrir]  r^Hvx  iliroiiifh  llie  poattrior 
rools  of  the  ninth  iiili-rcnsliil  iicivf  ( I)iiikl«T).  'riie  cnMiinrihT  n-flnx  is  a 
rpflrx  asciTit  of  the  testielc  wIk'Ii  the  innL-r  niili'  nf  the  thijih  is  fori-ihiy  tttrnkcd 
or  whoii  siKhion  ilecj)  jircwiiin?  is  exerti'iJ  hy  {he  hiiml  a  liMiiil's  hrejullh  atiine 
the  internal  contjyip.  This  reflex  is  almost  nlways  )>reaent  in  healthy  Iwya  ami 
men,  allhonirh  in  vnryiiifi  strcn^h.  The  eliriiral  si^iifieaince  of  the  [reinaiiter 
reflex  if  ciinilar  to  lluit  of  On-  niKhiinimil  relle\.  The  n-flex  an'  of  the  ere- 
nidslcr  reflex  is  at  the  level  of  the  first  and  aw-oiul  lumlmr  nerves.  Rut  this 
rellex  iiiiiy  also  he  i^lielte*!  over  jirwitiT  ciitaniijus  areas  (as  far  m  Itie  lower 
leg).  In  tliCTW  himI  other  reflex<-s  we  are  therefore  ahh-  in  every  case  to  dcttr- 
niine  (he  area  of  tite  retJex  zone.  We  nuist  take  earo  not  to  eonfuse  the  ore- 
nuiiiter  retlex  witfi  the  contriietion  of  the  'lartos.  wliich  t-au  aljto  Ix'  eliciteit 
bj  stimulation  of  tfie  skin  of  the  ecrotum  or  of  tlie  anal  region  («o-calt«l 
scrotal  retlex)  Other  eiitanefms  reflexes — (lie  gluteal,  the  niatimiillary,  ete. 
■ — have  at  present  no  !i|ierinl  praetieal  Hi;:nifiean(*e. 

Tendon  Beflexes. — Of  alni'ist  jrri^atcr  practical  importance  than  the  inve^sti- 
j^tion  of  tiie  cutauoou«  retlexo.s  is  the  test  of  the  jiheiioinena  clajiw!]  under  the 
name  of  the  **  temlon  reflexes,"  am!  tirat  carefully  inventitfated  and  ileftcriberi 
hy  Erh  ami  Wectplial  in  the  year  IS'"i.  We  iindurstiinil  hy  tendon  reflex  tlioso 
niiitk'utar  eonlriielion^  which  arise  from  the  hrief  iiieilmiiical  irritation  nf  the 
tpnilons  ami  anHloKouw  ]mfts,  such  bs  the  periu^^teiiiii  uinl  fascia'.  Weslphal 
originally  Iiehl  that  these  contraetlons  were  the  result  of  (iirecl  meelianieal 
irritation,  but  later  ac-ciirate  clinical  ant]  experimental  work  has  shown  that 
the  ''tendon  reflexes,"  ati  Erh  had  niaintnineil  friMn  tlio  hoglnning.  are  true 
reflex  pheironicna,  t^tnrtiiig  from  tlie  itH't-hnoiciil  irriltition  of  the  senscirv  nerves 
in  the  tentlone,  |a'riosteuni,  etc.  The  tcnrlon  reflex  of  most  practical  Jnipor- 
tanve  i^  the  j-wtellar  rellex,  *' knee  ]>henonit;non "  (Westphal)  (or  '*  kiiet- 
jerW  "  (Mitchell)  I — that  is,  a  contraction  oi-i-urring  in  the  quadriceps  after 
nicehanic-al  irritation  of  the  ligiinuMitiiri]  palelhe  hy  a  quick  lilow  with  a  pcr- 
(•u**ion  haninier.  Jri  rjriicr  to  i-vnke  tliis  n'llcx  il  is  especially  tKn-essary  for 
till*  perHtit  examined  to  nvniil  all  active  iiiuwutar  tension  in  the  leg,  eHpc- 
f-ially  in  the  evlcnsor.  if  we  exnniine  piitierits  who  are  rot  in  Iwd,  we  can 
test  the  patellar  rellcx  liy  making  the  piitieiit,  while  sitting,  cross  the  lug  to 
l«e  tested  over  the  other,  and  hy  striking  Ihc  putellar  tendon  as  the  leg  hangs 
loose;  hut  it  rtH>iiix  1<i  ua  iiion-  mnvenii-nt  to  direi-t  the  palienl  tr>  extend  tlie 
l<^  until  it  forms  an  ahtuse  angle  with  the  thigh  with  the  opening  of  the 
angle  Indow.  If  the  wde  ho  set  fully  on  the  fltMir  the  extensor  cruris  is  made 
tense  in  this  position,  and  we  can  very  easily  and  plainly  excite  the  wintrwc- 
tinn  of  the  quacjricepa  hy  striking  tiie  j)iitelhir  lerKlon.  |lt  is  often  better  to 
Iwve  tlw  patient  sit  on  a  high  9.Ut(A  with  the  !eg»  relaxed  and  the  feet  clear 
of  the  floor.  The  legs  should  Ite  hare,  without  any  eonstrietion. — K.]  When 
the  patient  is  in  lieil,  it  ik  luwt  to  niise  the  leg  Ut  1h*  lesh-d  into  a  seniiflexetl  posi- 
tion by  putting  the  left  hsml  under  the  hollow  of  tlie  knee;  the  frtot  remains 
lying  on  the  he<l,  and  the  patient  shtiuhi  nvoiil  iiriy  la-live  uuisi-ular  tension. 
Or  we  have  the  patient  civiss  the  leg  we  wish  to  cxaniiae  over  tfiu  other,  which 
shnahl  enuse  it  to  assume  a  relaxed  and  slightly  flexwl  position.  In  all  douht- 
ful  case*  it  is  ahsolutely  necessary  to  te«t  tht'  patellar  reilex  in  various  ways. 
If  liie  (latellBr  reflex  Iw  weak  aiid  har«l  t*»  dettxt,  we  should  try  the  jiroeeeding 
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advised  Uv  Jcmlni^ik,  wliich  ranslsls  in  tt^stiiig  tlic  reflex  while  the  patient 
grips  tlie  two  liands  tngctlKT,  nml  tries  with  all  liin  strength  In  pull  Ihera 
ajHirt.  By  thin  «r  auv  titlier  vignnuii*  tension  of  iIr-  musclea  of  thu  upper 
cxlremiti(?3< — i*.  p.,  squwzinjf  tlio  k-Tt  liantt  of  the  olist'rver  rirnily.  which  is 
al?o  a  good  method — the  imwclt«  of  tlw  li-g?  ari*  rehixi'd,  whiU-  any  voluntary 
iTinervatirm  is  avnided,  and  thus  k  explained  ihc  increase  of  the  reflex,  which 
itt  ciftt'ii  jinmouni-pd.  If  l)y  the  lirlp  of  tliis  "Jpiidnissik'n  tivt,"  hi  spili-  of 
n'pent*'d  fltlfiiipts  ill  different  positions  of  llie  patient  (sitting  und  lying 
down),  no  reflex  is  to  lie  elicited,  we  may  rejL^rd  it  at4  ab)H>nt.  a  itonditiun 
which  i(i  almost  alwa_va  of  pathological  Rignifirance.  «ince  complete  al«ence  of 
liie  p-atellar  reflex  practically  never  oi-ciirs  in  health.  The  reflex  are  in  tlie 
cord  for  tfie  patellar  reflex  is  found  in  ihe  wecnnd  Iinidmr  wginciit. 

The  second  iinprirtiint  tenihin  reflex  to  l>e  provokei!  in  the  lower  octreniity 
is  the  Afliilles  tendon  reflex  [ankle  jerk].  If  we  give  to  the  foot  of  the 
person  examined  (who  should  lin  on  hit!  side  in  he<l  with  slightly  Hexed  knees, 
or  kneel  on  a  chair)  a  paftsive  position  of  slight  dorpal  extension,  eo  that  tlie 
U'titUt  Achilliti  is  a  little  lense.  und  then  strike  the  tendon  a  cpiick  hhiw.  u 
marked  c-ontraetion  of  the  gawtroenemius  follows.  Precisely  the  same  reflex 
18  usually  to  he  elicited  by  striking  the  plantar  faseiu.  The  Achilles  teiulnn 
reficx  is  almost  as  con;*tant  in  healthy  pen-ions  as  the  patellar  reflex.  Its  reflex 
arc  in  the  cord  lies  at  tlie  level  of  (lie  tliinl  to  the  fifth  Racra!  segments.  Where 
the  tcndtin  reflexes  aie  ftlmormaHy  increaswl,  however,  the  Achilles  tendon 
reflex  is  M-ry  \if:;orous,  and  l\nm  we  can  very  often  priMluce  it  in  the  following 
(■8|M?cially  cliiiracterislic  manner.  If  we  make  a  sndden,  sliorl,  vigormia,  pas- 
give  dorenl  extension  of  the  foot,  the  tendo  Aohillit^  is  suddenly  nwide  teiue, 
and  thus  is  irritated  mechanic  ally.  As  a  result  oi  this,  there  is  a  reflex  plantar 
flexion  nf  the  foot.  H  now,  hy  persistent  pafi.>^ive  iloi-sal  extension  of  the  foot, 
the  leniln  Aclnllis  is  again  made  tense,  there  follow  hy  turns  new  plantar  and 
dorsal  movements  nf  the  foot,  bo  that  the  foot  is  thus  put  into  a  vigorous 
tremor.  'I'liis  symptmn,  wliich  c«n  only  cxcejtlionally  l»e  provoked  in  healthy 
(H'rsons,  is  ternieil  ankle  clnnus  (fuoi  ilouusl.  or  "  Umi  plien<tMjenon  "  (West- 
phal).  Where  tlieix-  is  a  veiy  great  increase  of  ilic  tendon  reflexes  the  tremor 
is  sometimes  not  confined  to  the  foot,  Imt  the  whole  leg  falls  into  a  vigorous 
clonus,  a  symptom  which  was  onec  given  llic  nnsuilahle  name  of  s)iinal  epi- 
lt'[ih\,  stiM'i'  il  Hppnrt-idly  came  on  s|ii)iilane(iiisly  iis  ii  result  nf  scmie  (ensitin 
of  the  tendons.  We  can  also  ahtain  Uie  patellar  reflex  in  llie  form  of  a  clonus 
il  we  pull  the  patella  linnly  down  with  the  finger  and  force  it  downward  hy 
a  sudden  blow  on  the  linger. 

TIte  two  syn)])tonis  deseriln>il — the  patellar  reflex,  and  the  Achilles  tendon 
reflex  or  fool  [ilifiioioeniin — are  prnctically  the  Tiio^t  iinporliint.  and  are  the 
most  often  tested,  hut  Ihey  are  by  no  nicaus  the  only  reflexes  in  the  lower 
extremity.  Ht^sides  Ihe  reflexes  from  the  special  temlons,  we  also  frequently 
obtain  muscidar  contractions  hy  striking  the  periosteum  and  the  faaeiw,  which 
liave  l»een  tcrmctl  the  periosteiii  and  fascia  reflexes.  Tims  a  contraction  in  llie 
quadrii'eps  often  follows  a  hluw  on  the  anterior  surface  of  the  tibia  when  Ihe 
reflex  excitability  is  inerease^l.  We  i-an  iK-signate  this  alwi  as  un  increase  of 
tlie  reflex  Kone,  a  ein-umslanec  which  alnioet  invariably  iiHlicntea  an  in- 
crease of  the  patellar  reflex.  Wc  also  see  contractions  frc{|neiitly  in  the 
aUduvturs  of  the  thigh  uu,  striking  the  internal  condyle  uf  the  femur,  cuu< 
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tractions  in  tlic  musclvtt  o£  the  posterior  wtpect  nf  the  t)ii;j;1i  in  striking  Ibe 
calrcti,  etc. 

Under  normal  conditions  the  tendnn  rcflevee  in  tlie  upper  extremities  are 
aometimes  qxiili*  woak  ur  tnitirely  absent,  Imt  where  the  irritability  is  abiior- 
nially  incrtsased  we  see  even  liere  the  mi)s)  vnrioiis  and  vigorous  reflexes.  Tho 
mo8t  important  and  most  constant  are  the  periostea]  reflexes,  from  etrikiiig 
on  the  lower  end  of  the  radius  and  iiina.  As  a  nile,  in  our  ohiipivatiniipt.  we 
have  usually  obtained  a  contraction  in  the  i^uphuitor  Inngiis  and  liiL-e[Kt  from 
a  blow  on  the  hear!  of  the  rftdius,  and  a  weaker  eoiitraetinn  in  tlic  »tanie  mus- 
clw  from  the  liead  of  the  uhi«,  and  alsn,  \ny  freiitieiilly,  pronation  of  the 
foreann  and  flexion  of  tlie  wrist  ami  (in^^eiv.  The  deltoid  also  contracts 
not  infretjuently  from  a  blow  on  the  lower  entl  of  the  nlna.  DiriK-t  tendon 
refleied  in  the  biiepH  and  tricepn  on  striking  their  own  tendons  are  also 
almost  always  to  be  obtained.  [The  triceps  reflex  seems  the  most  constant 
of  all  the  reflexes  of  the  upper  extreniity. — K.]  We  may  also  not  infre- 
(juently  ohuiii  a  eont^-action  in  the  biceps  by  a  blow  on  the  claviele.  A  per- 
sistent elonua  in  the  hand  upon  passive  volar  flexion  sometimes  occurs,  but  it 
is  rare. 

A  more  detailed  aecoiint  of  the  l)ehavior  of  the  cutaneous  and  tendon  nv 
flexes  in  llie  individual  disease.^  of  the  nervous  systt-ni  will  be  given  [jiler  in 
tlie  special  flinpters,  where  we  shall  also  learn  the  pn'wnit  theories  as  to  the 
course  <>f  ttie  retlex  traets  and  the  intUicnce  of  other  nerve  Irat'la  upon  them. 

(MoacuJar  Tonus. — Changes  in  the  nLUScular  tonus  are  often  of  cousid- 
erabte  importance  (A.  Knapp).  If  tlie  extended  leg  he  flexe^l  upon  the 
Irnnk,  while  the  patient  is  lying  on  ins  hark,  it  cannot  ordinarilv  W  raised 
Ipeyond  the  vertii-al  pu^itiun.  If  llie  le;;  ho  now  lleM-d  hI  the  knee,  llii-  thigh 
can  W  flfxed  alill  more,  showing  tluit  the  (ilwtMflc  is  in  the  tension  of  the 
innsclos  and  not  in  the  joint  itself.  The  tuniis  may  l>e  tesleit  in  this  way.  and 
also  by  making  various  paissivc  movements  of  the  lindis.  It  is  an  involtintary 
n*flex  coiitniL'lion  of  antagonists  from  ilie  sensory  irritiilion  nf  pjissive  iriotion. 
A  diminished  innsrular  tnnns  (hypnl^inia,  atony)  Is  osimlly  fnund  in  r<»ndi- 
tions  attended  with  diminution  of  the  tendon  i-ertexes,  tuid  an  incrcuseil  tonus 
(hypertonia)  in  conditions  attended  with  exaggeraltHl  lendtm  relieves.  'IMiis 
ia  not  invariably  the  case,  for  tiypertonia  is  not  foum)  in  cases  of  neurastlienia, 
where  tlie  reflexes  are  often  much  increased.  Hypotonia  is  common  in  neu- 
ritis, taints,  and  the  various  forms  of  nnisruhir  alrophy,  in  sitnic  easi^s  of 
cerebellar  disease,  rarely  in  hemiplegia,  after  a  convulsive  attack,  in  epilepsy, 
liysteria  and  chorea,  in  catatonic  states,  and  in  generiil  [inralysis.  In  condi- 
tions of  hypertonia  it  is  not  pns.>>ih!e  tn  rmse  the  extended  leg  nearly  to  the 
vertical  position,  and  there  is  a  general  resistance  and  rigidity  of  the  alTe<'led 
limb  on  passive  motion.  Hyi)erti)nia  U  one  of  the  early  signs  of  disturbance 
of  the  pyraniiiial  tract  and  of  all  spastic  conditions,  hi  meningitis,  if  an  at- 
tempt Iw  made  to  tli*x  tlie  extended  leg  cm  tlie  trunk,  tlie  pnici-dniv  is  painful 
and  the  lower  leg  it-  promptly  fl.cxed  by  a  reflex  coutraclion  (Kernig's  sign). 
This  is  not  a  true  iiypertonia.  but  a  reflex  wmtraetion  due  to  the  pain  caused 
by  stretching  the  nerves. — K.] 

Uechanica]  Uaacolar  Irritability  and  Paradoxical  Cootrection.— "  Direci 
meehaniral  irrHnhility  of  ibe  mwrh-s"  is  shown  hv  the  onurn-nci?  of  ener- 
getic brief  contractions  of  single  mus«ular  bundles  or  of  the  wl;ole  muscle 
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from  a  direct  Mow  on  the  belly  nf  tlie  muscte  vith  a  pertu6.sion  hammer.  In 
diii-h  casfs.  however,  we  are  rlealin^:,  in  niv  opinion,  not  with  a  itireit  iiius- 
cnhir  irritation,  Iml  wiUi  n  iiu-chiiiiii-iil  irritiiliiin  of  Ilit>  nerves  whiili  t-nler 
llttf  imtsele,  sinet*  Oie  muwuliir  (^nilraii-tiunn  ari'  nlwuvc  BlrmijieHt  ivhfii  we 
atrike  the  t'orresiKHniiiij;  point  of  enlnuu-e  (if  Ihe  nerves,  preL-iselv  the  same 
AM  faradie  irritutton  nf  llie  mutii-le.  'I'he  eiiiiuin^  museular  cuiitradlon,  how- 
ever, may  Hoineltiiies  he  a  reflex,  evoked  l\v  iiietlianical  irrilalion  of  the  ra.«K'ia 
filreteliwl  nver  the  niiiH:>]e.  'I'lie-^e  contrftctions  jnsi  ch'^rilwd  are  ti)  l>e  dis- 
tinfiuiKhett  fr«m  the  sn-calh'il  ifliniiuisinhn-  eontmi-lintiM.  We  ser  these  nuist 
plainly  if  we  give  a  vijcoroiiii  hlim'  witli  tlie  ulnar  niib  of  the  hunr]  or  with  a 
pereuBsiou  hammer  to  the  Ix^lly  of  a  muscl<?,  such  as  the  biceps.  A  aniall 
tninnver«e.  eirciniiserrhetl  muwiilar  swelling  rurinR  at  the  point  Rlniek.  and 
gniikiiilly  iiiMfi]>]M^inv  iif^ali).  The  t('^l  Tor  tni'eliiniieal  iiiut^cuhir  trritHhitity 
luia  not  yet  ftttaincd  any  sjiecinl  praetieal  importance. 

"  Vartutoxiral  rontracliini  "  is  the  iiaTrie  uliicli  \Vest])hat  has  given  to  a 
A^mptrtni  tteen  eiipeeially  in  the  liUialis  nntiens.  and  rarely  al8<i  in  the  lle^torA 
of  tite  leg  and  forearm.  It  is  when  ttie  font,  after  l>eing  pnt  in  passive  dorsal 
exteiiHioti,  nmtain.t  in  thiK  poiiition  oven  after  the  ex'piration  of  a  eons  iil  era  hie 
tinifl  (aoveral  ininiiteB),  and  a  marked  prominejiee  of  the  tendon  of  the  lihiuli»« 
anlieni*  i«  nsnally  visihle.  We  eaniiol  «t.  Ilie  pn-.'^enl  time  givt-  a  definite  e\- 
planaiion  of  thin  phcMVjnienon,  wliieli  so  far  has  Iteeii  observed,  hut  on  the 
whole  only  rarely  marked,  in  various  spinal  and  (.H!rel>ral  diseaaee,  multiple 
«{'lerl)lii^,  paralysia  agitan»,  etc. 
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.     GENERAL  REMARKS  UPON  THE  CHANGES  OF  ELECTRICAL 
EXCITABILITY  IN  THE  MOTOR  NERVES  AND  M0SCLES ' 

Kleetrieity,  nince  the  investigations  of  TMiclienne,  Heniak.  Henedikt,  Morit?. 
Meyer,  vnn  /iennwen,  Brenner,  Krh,  ami  tithers,  has  lR>f<nne  not  only  one  of 
tite  nioKt  proiiiinent  therapeutie  aids  in  the  treatment  of  nerviiii.<<  diiteaitea, 
but  it  alco  pUiys  an  iTii)>ort}int  part  in  the  exaininntKin  of  nervous  patient*, 
iin(?e  the  lest  of  the  ole<-1riejil  Mxeitahilily  of  diseniiiNl  in-rvets  and  mmielea 
givi'8  us  a  large  amount  of  vnluidde  information  in  reganl  to  diagnosis  and 
jtrognoHiH. 

Kvery  c-<nnplete  electrical  ex»mii)Htioii  must  U'  made  witli  both  currents — 
tlie  faradif  or  indutrtion  enrrent  (usually  the  secondary  current)  and  the  gal- 
vanic or  oonatant  enrrent.  One  *'  indifferent  *'  pole  is  ueually  put  on  the 
Mternuni  or  the  hark  4if  the  neek,  and  the  other  "tcKting"  polo  on  the  nerve 
iir  nniscle  In  Ik-  t<'«(til.  For  (he  indilTerent  pole  we  use  a  large  ehH-tnide 
ntioul  rj  nri.  longt.  luid  au  a  testing  pole  a  snuiller  electrode,  the  ioest  lietug 
Krh's  *■  normal  electrode,"  with  a  surface  of  10  sq.  cm.  Tiie  excitement  of 
tint  inuxele  from  tlw  nerve  le  oallerl  indireet;  the  eieitement  from  plaetng 
tin'  clerlnMh'  on  the  iiiiiftcle  itself  (wlnTe.  iif  I'ourw.  the  excitement  of  the 
inlrnUMiwuIiir  rn-rves  eiinnnt  he  c.xcltideil  |    is  colled  direcl.     Those  points  on 


*  In  rittiirtl  t*i  nil  the  dftniln  n(  rlrrlrical  iliiuir^«ix  Mid  drHro-ttivrapriitiM  wf  wuuld  ntrr  to 
Krb'H  "Kniiil^UL'h  (Ipt  HcktrDlhcrBpif!."  J>ip«Lc.  VohcI.  liiSS.  ITmiisla' •■(!  by  De  WatltvUlv. 
Now  Yi>rV-  Wni.  W.wkI  it  Co..  1K87.I  E,  Rpm«k'«  "Gniinln-w  dcr  Klrktmdincnndttik  iind 
Rl«ktnii1i<'r»r>lt'."  Vicniiu.  2d  rJ.,  1909.  (>t<t.  [Turner,  "  A  Mitnuid  uf  Practical  Mnlicnl  Electric- 
ity."    UMiUtu.  IU04.I 


mcnt  of  the  muscleB  At  the  ptiinU  generally  A^efu^ihlc  to  exeitoTncnt.  As  von 
Ziemseen  has  foiinil,  thf  points  at  nhich  thn  mnsflc  eaii  niont  easily  lit'  mAdfi 
tn  contrat'i  l»y  **  ilirect  "  uxciteiiK'ut  i.'orri?s[i(m(l  exnctly  U>  the  points  whore 
tbe  motor  nenea  enter  the  niuacle.  The  Jirect  farailic  riiuswulur  oxi-ilatiun 
is,  tlierefiirt-,  altt-avfj  a  nerve  excitat'snu.  In  onlcr  tii  ileterniiiir  tlit-  cxt-itiihility 
(|uantilntivi-ly  wi-  iiu'ftHiin*  liir  ilit^tiimit  l«?hvs'»ii  tin-  two  c-nils  of  the  induc- 
tion Appftratii»<  (rciil  ilisttiiice)  at  which  the  first  rniiiiiiml  eontrfli-tioii  of  thv 
nium-le  tunirs.  On  increasing  tlie  LniiTeiil.  Ifie  iiiiiiiinat  L-iintraftion  grad- 
ually pa8M>$i  into  B  vigorous  tetanic  contrnction  of  the  niiiBcleB. 

Cialranii-  exaiiiinaiion  in  pfrr-trnitMl  by  ihe  aiil  of  a  "<'urri.*Jit  reverwr."  by 
which  the  cnrreni  at  any  ilusimi  strmi^'iii  rnii  lie  ra]iit5ly  o|>oni'c1  and  cUisoil 
and  the  Icstin/i  [Hile  t-nii  lie  nifl<le  eitlier  thi-  nef»nlive  pole  (the  rathf^lo  or 
xinc  |M>h>)  or  the  positive  pole  (the  aiKKte  <ir  copiHT  nr  carhtin  ptile). 

The  nerves  niiit  muscles  nic-  fxciU-d  not  Ity  the  cnnlinnniis  fUiw  of  the 
I'leetrit-al  t-iirnMit,  tnit  only  hy  its  variuliiiiiT^  iiiiil  llie  stiihlen  opening  nnil  eloa- 
in^  uf  the  eiirreut. 


PlCTTBl. 

Brwhtkldtf  uiKcuB- 
Mtaian. 

Buplnftl'ir  languM. 
Proimlor  radii  Urta. 
Flexor  cmrpi  rndUlta. 

n«xor  aubUmls  diicttonim. 

Plcinr  lon^B  polUcl& 
Median, 

AMuclor  jKiUleb 
<;ippiiti<mi]iiilllrls. 


<b>».,~Y  — — Tiexor  brevto  pulUcta. 


Adauctor  polUicla. 


Fill.  130. 

the  muwie  oocurs  at  tlw  cIohur-'  vt  i!il'  catimtlp — tliat  is,  when  tin*  current 
ii  ctoitct}  8(1  tilut  ilii>  ra1hi>ck>  is  madf  tlir  tralitig  pule.  On  n{M>niTig  llie  catlttxle, 
or  im  oUisiiig  nr  (iiK-iiing  tlie  unmlc,  notliing  fcMows.  If  we  :ucrea»*e  (he 
strciigtJi  vl  tlic  vuiTcul  »till  iiwiv,  tliu  L-uUltKlit^  flosurc  lontrac-tion^i  iKcome 


tions.    ExprwMfJ  in  tlie  aohrcviations  now  in  genera!  uw  in  eleetrical  tliagno 
kttiSy  the  luw  of  cf>titraclioii  for  noriuat  iiiuHclet<  iiiiil  nurvet^  in  man  \»  at*  folloH'8: ' 

1.  Lowest  de^rw  with  weak  currents:  KaSz,  Ka<> — ,  AnS — .  Arit> — . 

2.  Mititlle  degree  vrith  stronger  currents:  EaSZ,   KnO — .  AnSz.  AnOz. 

3.  Highe«t  tlosree  with  very  Btrruig  currents:  KaSTe,  SaOz,  AnSZ,  AnOZ. 


'  Kft  Mcnifiea  ealhwi^.  An  -  nniidr.  fi  -  (-tosiirc.  O  -  ojirmiiK.  >  (ZurkunK)  -  wwik  fonrrnc- 
tsoQ.  Z  —  itnHigrr  contrartiun.  T«*  ■  tt'tnriiui.  Sdmotimi's  tin*  iorii-a-'iiiji  stn-njith  *•(  rhe  mn- 
triMTliorii  U  al>hreri»ted  l»y  tJip  wnna  Z.  7/  i\n«]  Z".  (Many  Kualwh  nn'l  Anicrii-aii  writore  on 
•Ucrfridty  uw  l<ir<T«  fjrrivpd  fmm  ihif  FnRliah  nnniM.  Thti»,  f.'  siiin<lf>  tin  nilhuilr.  cliisuru',  nod 
t?(itilrmiTtii(in.  A  wtd  O  hnvt*  the  Mtnr  mcntiinK-  It  »r<-mK  to  itii-  Hciirer  iind  rotidudvo  iv  urtaler 
lunuoto'  (•>  rclftiH  thf  <J«nuua  abbniviutiuiui,  whieti  arc  Biniiik*  nnJ  tli-rinitc, — K.\ 
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The  variations  from  the  norma!  state  seen  under  pathological  conditions 
consist  of  quantitative  and  also  of  qualitative  chanfjes  in  tlie  law  of  contrac- 
tion. We  term  the  simple  increase  or  diminution  of  the  electrical  excitability 
in  nerves  or  muscles,  without  simultaneous  changes  in  the  quality  and  order 


CruniL 

Obtwator. 
Pectlneua. 

Adductor  magtina. 

Adductor  longus. 

CrureoB. 
VwtuB  iDtomufl.  i 


VTentM'  vagliue  femorlf, 

Surtorius. 

QuAdrlcepa  fetnorli  (common  poinQ. 

Recttta  femorls. 
>  Vutan  externum 


Fio.  132. 


of  the  occurrence  of  muscular  contractions,  quantitative  changes.  The  dis- 
covery of  increased  or  diminished  excitability  of  nerve  and  muscle  can  be 
made  most  easily  in  unilateral  diseases,  where  we  can  compare  the  strengths 
of  current  required  to  obtain  the  minimal  contraction  on  tlie  diseased  and 
healthy  sides  with  each  other.  This  is  now  determined  without  any  special 
difficulty,  since  the  general  introduction  of  the  absolute  galvanometer.  With 
the  galvanometer  thrown  out  of  circuit  we  find  with  how  many  cells  or  at 
what  position  of  the  ihcostat  the  first  distinct  cathodic  closure  contraction 
(KaSZ)  occurs.  Tlicn  the  galvanometer  is  put  into  the  circuit  and  the 
strength  of  tlie  current  in  milliampcrcs  is  read  off  directly.  By  extensive 
investigations  on  liealthy  persims  Stintzing  has  found  certain  limits  wltliin 
which  the  normal  excitability  of  tlie  different  nerves  varies.  Deviations  from 
these  figiiR's  above  or  below  normal  accordingly  permit  us  to  recognize  an 
increase  or  a  diminution  of  the  galvanic  excitability.  It  is  to  Ije  borne  in 
mind  that  Stintzing  uses  a  small  "normal  electrode"  with  a  surface  of  3 
sq.  cm.  Some  of  the  most  important  averages  found  by  Stintzing  are  shown 
in  the  following  table: 
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Facial  nerve   1.0  to  2.5  milliamp^reB. 

Accessory   nerve    0.1  to  0.4  " 

Ulnar   nerve    0.2  to  0.9  « 

Median  nerve    0.3  to  1.5  '* 

Radial    nerve    0.9  to  2.7  " 

Crural   nerve   0.4  to  1.7  " 

Peroneal  nerve    0.2  to  3.0  " 

Tibial   nerve    0.4  to  2.0  " 

An  accurate  measurement  of  the  absolute  strength  of  the  faradic  current 
ia  poaaiblo,  but  it  has  as  yet  been  but  little  introduced  into  practice.    We  uau- 


>  Olut«us  mazlmiii. 


BeUUic. 

Biceps  femorls  (long  bead). 
Biceps  femorls  (short  bead). 

Peroneal, 
Gastrocnemius  (external  bead). 


Flexor  lougus  hoUucis, 


Adductor  majfnns. 

SemlteDdiaosus. 

Semlmembr&n04QB* 


Potterior  tibial. 

Oastrocneiulus  (Internal  bead). 
(L^_SoleuB. 

Flexor  longus  dlgitorum. 
TQAai. 


Via.  133. 


ally  content  ourselves,  as  we  liave  said,  with  tlie  statement  of  the  coil  dis- 
tance at  which  the  first  perceptible  contraction  occurs,  Stintzing  found  as 
an  average  position  for  the  frontal  nerve,  128.5  mm.;  for  tlie  accessory  nerve, 
137  mm.;  for  the  radial  nerve,  105  nmi. ;  for  the  median  nerve,  122.5  mm.; 
for  the  ulnar  nerve,  130  mm.;  for  tlie  crural  nerve,  111.5  mm.;  for  the 
67 
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peroneal  nerve,  115  mm.;  and  for  the  tibial  ncrvo,  107.5  mm.     Wc  must 

refer  to  Ibe  special  works  for  further  delaiU. 

('Iian>c<'s  in  the  quantitative  elwtri(«l  excitahility  are  not  iineommon  in 
palhiiltiy;iciil  fontlitiona,  hut  they  have  no  vltv  ;?ri'iil  prai^tir-ul  flinjinoRtic  sig- 
nitirante.  A  [wilhuhi^ical  int'ri*asL*  of  I'lt'ctriciil  ^-witahiiity  id  Been  wpt'cially 
in  tetany,  a  i)iiTiinutti.in  in  many  caws  ut  netirttiii.  find  ftometiincs  elxn  in 
myditis,  pressure  paralysf*.  etc.  The  apparent  diniimition  of  excitnhility 
is  (iflon  (hie  only  to  im-ri'dsed  resistance  (<lrv,  thick  .^kin,  thick  layer  of  fat, 
etc.). 

MiiL-h  nmre  inipnrtatit,  limvever,  than  the  simple  nuautilalivc*  changes  of 
eleetrirol  exi-itability  are  Ihcise  not   merely  quantitative   but  aIho  qualitdtive 
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ileviations  fmni  the  nnrntal  law  of  contraction,  which  were  first  diRcoveped  in 
certain  fimns  nf  paralysis  by  Raierlucher  in  Ifi.'iH,  anil  were  twrnn  generally 
confirmed.  Krh  was  the  first  to  study  them  more  accurately,  ami  has  given 
them  the  name  of  the  *'  reaction  of  degeneration,"  Iccuusc  tlicy  arc  closely 
connected  with  the  projjress  of  certain  anatomical  changes  in  the  paralyzed 
musole-8  and  nerves. 

In  order  to  make  the  relations  of  tlic  rcactinn  of  degeneration  clear,  let  us 
select  aa  an  example  any  fresh  jieriplicral  paralysis  and  follow  tlte  changes 
in  Dxcitaliility  to  Hie  two  currents  in  tlie  nerven  and  miisctcs.  In  a  short  time 
(two  or  three  day^)   after  the  oniwt  of  the  paralyitiit  a  gradually  increasing 
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decline  in  the  faradic  and  galvanic  excitability  in  tlic  nerve  begiuB.  After 
ODe  or  two  wopkd  the  exi-italiility  i«  completely  Uwl,  sti  Hint  from  tlie  nerve 
ve  can  no  !ong«r  pruvoke  any  trace  ot  muscular  fontractinn  wjth  tJn>  strongest 
faradic  or  ttmstant  cnrrent.  During  this  time  the  e\citahility  of  ttie  pantl- 
ywd  muscles  to  tl»e  faradit:  I'urrent  Um  ;iUo  rapidly  diiniiiisliL-il,  and  Ilnally 
[hag  wholly  disappeared.  The  case  is  quite  differt-nt  with  galvanic  cxcileimmt 
[of  the  luusclefi.  Her«  we  find  at  liret  a  slight  diniinutioii,  which  in  tlic  sec-oud 
'ireek  passes  to  a  de<„idcd  increaw;  of  tlic  galvanic  niufiLular  excituhilily.  We 
ouw  uhlajn  marked  muscular  contractions  with  reintiveiy  very  weak  imrrcntji. 
Bpnides  that,  two  other  very  iniptirlant  pct-Liliarities  are  to  lie  noted:  L  Tlie 
muEH-ular  eontnictioii8  are  first  of  all  not  t;li(H-i  and  lightnltig-Hke,  as  uniler 
Dornial  eonditinti.-i,  hut  tliey  Beeni  quite  slugirish,  protracted,  "  worm-like,"  and 
often  persist  during  the  wliole  duration  nf  the  closuiv  of  the  current.  '4.  The 
muscular  contractions  occur  not  only  chiefly  at  cathodic  closure  (KaS),  as 
under  normal  conditions,  but  the  anodic  closure  ccntraetiona  (AnS>C)  arc 
as  strong  aa  tiie  cfifhrMiic  cUwiire  contrarrtions  (K«SZ),  or  even  phiinly  ex- 
i-eed  them.  With  stronger  currents  anodic  eloeure  tctanun  ( AnSTt?)  is 
readily  ohtained.  The  c«thoilic  opiTiing  eoutraelion  (KaUZ)  is  alsMj  fre- 
quently alronger.  3.  It  may  finally  be  mentioned  here  that  the  mechanical 
irritability  of  the  muscles  in  such  cases  is  usually  increased,  and  tlie  muscles 
when  struck  also  i^liow  a  slow,  worm-like  eontrttctirin. 

Thi6  second  degree  of  the  reaction  of  degenL-rntion  lastti  froni  four  to 
eight  weeks.  If  tiu;  paralysis  Iw  severe  and  lung  eutitinued,  or  incurable,  at 
tlie  end  of  this  period  comes  a  decline  of  the  galvanic  muscular  excitability. 
The  contraiHions  become  weaker,  the  strength  nf  current  neross'ary  to  pro- 
dace  tlKni  greater,  and,  finally,  in  incurable  cases,  even  with  the  Btronge»t 
currontfi,  we  cAa  obtain  only  a  little  slow  annillr  elnsnre  i-oii  trad  ion  (AnSZ), 
or  none  at  all.  It  is  different,  liowevcr,  in  the  milder,  curable  cases.  In 
tbejse  the  passage  to  tlie  normal  condition  gradually  follows  either  the  in- 
crease of  the  galvanic  muscular  excitability,  or,  in  more  protracted  cases,  its 
secondary  decline.  The  contractions  lieroine  more  vigorous  and  shorter,  the 
cathodic  closure  contraction  (KaSZ)  again  predominates,  the  faradic  luufi- 
eultar  excitability  and  the  fanidie  and  gslvnnie  excitability  of  the  nerves 
finally  return,  and  with  them  the  old  normal  coudilions  are  restored.  A  fact 
to  be  otoened  in  these  caiM»  is  of  great  interest— namely,  that  the  voluntary 
motion  in  such  cases  often  returns  decidedly  earlier  than  the  electrical  ex- 
citability of  the  peripheral  nerves.  We  see,  then,  that  a  diseased  nerve  may 
l»e  capable  of  conihieling  cxcitatiouH  coming  from  the  lirain,  while  tlic  taking 
up  of  excitation,  its  direct  excitability,  is  still  completely  lost.  Iti  such  cmva 
we  can  obtain  a  muscular  contraction  by  electrical  excitation  of  the  nerve 
above  the  point  of  lesion. 

Besides  the  complete  reaotion  of  degeneration  just  described,  there  is  also 
a  Mvcalled  partial  n'iiclinn  nf  degeneratinn,  "  interuietliati-  fortn  of  reaction  of 
degeneration."  which  is  not  infri.i[uenL  in  milder  cn^i's.  Tlii.-^  may  i^Ihiw  iUfAt 
in  several  fnnns,  but  it  U  chiefly  when  the  diminuliou  of  Ihr  faradic  nnd  gal- 
ranic  excitability  in  the  nen.'es  and  the  diininnlion  of  fiiradic  cxcitaliility  in 
the  muscles  is  only  of  a  sligbl  dcgrw;.  while  the  characteristic  changes  in  the 
direct  galvanic  excitement  of  the  muscles — ready  appearance  nf  anodic  closure 
coutractiuns  (AuyZ),  and  especially  the  noticeably  slow  character  of  the  en- 
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suing  muscular  contrnction* — arc  fully  dcvulopi'il.  In  guneral  the  slow  mwfi- 
Cillnr  <-(iiilriirti(in  im  ilircit  gfilviiliii-  irritiilioii  nf  llu-  niiisrti\H  Is  [irncticillly 
Ihc*  iiiyst  i[ii[)artJinl  Minntum  nf  rt'artioD  (i[  dcj^LTU'ratioi).  \\\-  j*iniifliimw  stv 
the  occiirrrnc-c  nf  islow  coiitrHciitjiin  on  faradic  fxc-itcnicnt  of  ntrrvi'.-*  acid  iiuis- 
clea  ("  faraUic  reactiDn  of  iliJUiinyratiDU  "),  hikI  In  snrnu  vnum  we  even  sec  ^low 
imi8cular  cnntraetions  on  inJircet  gutvonic  irritation  of  the  nen'c  (pflrtial 
rcnt'lidn  (\f  ili*^'iii*rnlioii  willi  iiiilin-**t  sIowih'sh  nf  tHmtraction).  In  tlii^  coiirso 
of  atrnpliic  n«ral}':^t*s  wc  often  rJct-  ttiat  tlic  dilfeix'tit  viirii-lics  of  R'artinn  nf 
df'irvncnjiioD  pass  into  oue  anotlier  as  tliu  process  advances  or  improves 
(Shnlzinj:). 

Anatomical  Changes  of  the  Nerves  and  Muscles  in  the  Ileaction  of  Degen- 
eration; its  Significance  in  Diagnosis  and  Prognosis. —  'VUi.-  };n'»t  rliH^niostiu 
itti|"iriiiMi'c  (if  llir  i-Ii'i'lrii.-nl  r'i*a(*tl"ii  nf  i\v-^yjivvu\iim  rests  on  llic  fuel  tlinl  it 
JmliniUs  to  lis  dirwtly  the  existence  of  an  anatomical  d^*;jt'mTation  in  Iho 
peripheral  motor  nerves.  Only  wlten  the  peripheral  motor  niTve  hiw  actually 
biToint;  (lej,'eneraleil  ihx's  it  lose  its  electrical  (frnlvanic  an«l  famiiif)  o\ciln- 
hililv.  ami  tlir  eorref^poinliiiji  iniisrlc,  all  llie  ni*rvcs  of  whit-li  liaM'  Inn-oine  de- 
gcm-rateil,  c«n  no  longer  be  made  to  eonlraet  willi  the  faradie,  hut  only  with 
tile  galvanic,  current.  This  latter  fact  in  uli  prohaljility  i!i'peiidn  iijioii  tlie 
circuin>tanee  that  faradie  "  nni!«clc  xtimulntion,"  after  all,  is  prfxlnccil  only 
hy  !-timulalioii  o[  the  inlrainnseular  nerve  Urjinclie^.  A  niusclL'  dcprivinl  en- 
tirely of  it?*  nerves  cannot  he  exciii-d  hy  the  faradie  current.  The  niuseular 
tiwue  itself  reaet.i  only  fo  the  galvanie  current,  and  exelusivc  galvanic  nni^Ncle 
stiniulfltioii  is  charaeterizcd  hy  plow  conlraclions  anil  the  iirepondcrami'  of 
anodic  closure  contracUonti  (AnSZ).  dilTerinj;  in  these  particulnr-s  from  Ihe 
galvanic  stiniuluhen  of  tlic  normal  niusi'lc  nol  dej^riveil  of  its  nerves,  in 
U'hich  tlte  aliniulation  always  alTtM.-t!:  tlic  intraniuscuhir  nerve  hraucUes 
aa  we]]. 

It  follows  fntm  this  that  the  electrical  reaction  of  degeneration  can  occur 
only  in  paralvtiei*  whieli  are  pi'oduecd  hy  a  diwase  of  the  perijiliera!  motor 
nerve,  i.e.,  in  the  so-called  "iitrnphic  ]>alsies  "  (nV/r  sujira).  The  jtriniary 
site  of  the  degciiernlion  niiiy  he  located,  then,  either  in  tfie  |>eriph<'ral  pro- 
longation of  tlic  B]>inal-moLor  ganglion  cell  <"  ]H.M-iplicnd  puraU>if*"),  or  in 
the  spinal-ntotor  ganglion  roiU  of  the  anterior  horn  it.'Kdf  ("atrophic  i<pinal 
paraly»iis  "). 

If  we  hiive  lo  do  wllh  a  peripheral  [(aralysis,  such  as  a  Irauniatlc  Icnion  nf 
a  nerve  triink,  lliu  ]W)rlion  of  the  nerve  peripheral  to  the  point  of  legion  is 
separattnl  from  iU  cell  nf  origin  in  the  cord,  ami  liegins  to  undergo  s(-c*ondary 
degeneration.  Tlie  first  anatomical  (^ign  of  the  <lcgenera1ion  is  a  breaking 
don-n  of  the  medullary  sheath,  at  first  into  large  and  gradually  into  smaller 
(lakes  and  diups.  The  a\u  eylindcr  h  also  soon  destroyed,  so  ihat  the  sheath 
of  Sehwann  finally  incloses  only  approximntcly  houiogeneoufi  fluid  contenli;, 
which  an-  in  grr-iit  jiart  rapidly  alisorbed.  At  the  same  time  there  in  iin  in- 
crease of  the  nuclei  in  the  -(heath  nf  Sehwaiin.  and  this  ineroaw.  when  the 
proctNs  is  long  eiiiillnni'il.  leads  to  a  decided  ineicnve  of  the  interstitial  t-on- 
neetive  tifisue  in  the  uervi'.  We  ran  rea<lily  utaler^laiid  lliiit  sueh  a  ivuiiplctely 
destroyeil  nerve  can  be  oxcittxl  neither  hy  the  faradie  nor  by  the  gnlvanie 
purreul. 

Ill  the  uiu:wle  also,  Uie  uurve  of  which  iu  ili^ueratud,  marked  atrophic 
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ili)in;(cs  SMMni  iippwir.  wliit-lu  wintnirv  l<>  the  titTVi'  <l<'ji;cm'rati<»n.  an-  rcmlily 
apjwrent  to  ttic  naked  qxu,  ami  liuvu  jfivcn  riite  therefore  tn  tlic  ilesi;;niitiuu  of 
"atrophic  paralysis.''  The  cause  of  the  secondary  atrophy  of  the  musclo 
was  forriK'rly  look^l  fnr  in  tlio  losw  of  n  pnrtieulnr  **  trophic  "  infliicnri'  whieh 
(he  |(eriphera!  motor  nt-urmi  wns  U-lii-vi'd  i<i  exen-isn'  over  the  niui»ilt'  with 
trhii-h  it  wras  elosely  n!»i*octut*'d.  Howt-ver.  it  is  not  at  all  tiiiliki-ly  that  Ihis 
"trophic  influence"  ip  wliolly  identical  with  the  fimflionol  slimidatioti  of 
the  muscle  hy  the  nerve,  and  that,  therefore,  the  coniplcte  functional  inactivity 
of  the  niusele  (after  tlir  alKtlition  of  all  reflex  innuent-e.^  and  the  lo*g  of  mnscle 
lone)  is  the  real  caiHe  of  the  ra[iiillv  npjM'ariiig  niiijiciilar  atrophy.  Histolog- 
ically the  nirophy  of  the  miiitcle  apiwars  primarily  as  a  mirrowin>;  of  Ihe  in- 
dividual innwular  filiriliiL-.  The  cro^s  f»triations  may  l«  pn-vervtnl  for  a  long 
titiie,  or  even  altojiollicr.  uml  only  in  atrophies  of  very  long  standing  doi.-s  a 
(tninitlrtr  or  fatiy  degeneration  of  the  niitscle  fil>er!i  finally  develop,  Some 
u;uM'uIar  filien*  show  a  jncruliar  yt-llow  h<iiiiopenemw  cor^ictency  which  is 
culled  "  wusy  degeneration."  Fatty  nr  marked  {»ran\il«r  de^tneralUin  of 
IIk'  fibers  oec-ur*  oidy  in  the  Inter  sIiikis.  The  motor  end-platen  of  llie 
nervtw  in  the  muscles  ore  spared  fur  ti  comparatively  Umy  lime,  nml  lliey 
di»ap|iear  only  when  the  tlegcneration  of  the  muselea  1ms  reai-hed  the  liigh- 
cst  de^ffce. 

In  incurable  paralyses  the  processes  of  degeneration  just  descrihed  pradiiallj 
■dvnnee,  hut.  in  the  eases  that  recover,  a  nniiilier  of  proeefijies  of  re;.Tneration 
bojtiin  s«Km<T  or  later.  \Vi'  cannot  here  pj  into  tlie  finer  lU-tails.  W't*  would 
mention  nu-rely  that  "  n'>jeneratii.m  *'  in  nil  prnltahility  ttikes  pUcT  ]>rinci- 
pally  only  from  the  ccntml  nerve  stump;  ttiat  it  cout^istj*,  tlierefore,  esi*en- 
itinlly  of  a  new  outgrowth  from  the  maimed  neurons.  'I'lic  old  nerve  slKfitlis 
of  the  cnt-ofT  or  degi-niTateil  [)criphi'nd  portitm  wrvi'  as  ronduetion  tnfH«*. 
The  axis  cylimlera  grow  ont  lii'>it.  and  then  ni'W  mednHary  shejllhri  are  formwl. 
To  what  fxtt-nl,  if  at  all.  tluil  jwirlitin  of  llitr  pi-ri|ditTiil  m-rvi'  mIiii-Ii  is  sep- 
arutctl  from  the  ganglion  cell  lakt'*  piirt  in  the  regen<Tatioii  is  nol  an  yet  defi- 
nitely known.  The  end-plates  of  the  nerves  are  rct^tored  very  early,  aicording 
to  (IeA*Ier.  even  Ix'fore  the  nerve  fillers.  Tlic  muiK:uhir  fihers  nUo  increase  iu 
Volume  at  the  .sritue  time. 

Vohintary  ninlion  in  the  previoui^ly  paral^rzod  rniiscle  return*  hand  in 
hand  with  the  prturesa  of  regeneration.  Jt  appnirs.  as  has  been  aln-atly  nien- 
tioniHi.  WKiner  than  the  normal  electrical  e.\citiil)ility  of  the  nerves  and  muficlcs, 
beeause  it  can  lake  place  as  jioon  as  the  axis  cylinderji  are  agiiin  fnrm<^d,  ivliile 
the  normal  electrical  cxcitahility  of  ncrvt-s  and  niUffcles  can  take  place  onlv 
after  the  re-toralion  of  the  medullary  r*heaths.  We  usually  express  this  fact 
by  saying  that  the  reception  of  poriphernl  irritations  depend?  upon  the  per- 
sintonee  of  Ihe  iiu-iliillai-y  sheath.  The  destroyed  medullnrv  sheath."^  perhaps 
form  a  sort  of  isolating  layer  ahout  the  axis  cylinders,  wliirli  i;*  <irily  a  poor 
conductor  ot  the  elettrical  current.  This  is  the  reason  why  in  diseases  of  the 
peripheral  nervea  we  Hometimejt  find  reaction  of  degeneratiou  in  muscles  and 
nerves  which  have  Umt  none  of  their  voluntary  motility.  In  such  cases  (here 
is  probably  diw^ajy,'  of  the  rni-ilnlhiiy  shi-jitlis  viiiliont  mnch  ilegeiieriitiou  of  the 
axid  cylinders. 

The  same  anatoniicol  changes  whii-h  we  have  just  described  as  a  secondary 
degeneration  in  lesions  of  the  peripheral  motor  nerves  also  develop  if  the 
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[iriiiiHry  ilinoaKo  has  its  wat  in  th«  anterior  (Htrniia  of  iJio  prny  mnt.ti'r  nf  the 
spinal  cord — lliiil  is,  in  i\w  Iropliie  trnU-rs  IliL-nist-lvis.  Itt  tlit'T*'  cusi's.  of 
mursL',  the  fonu  of  thf  Jiwase  has*  nothing  \v  <lo  with  it.  Both  in  thf  Jilfereat 
forms  of  inflammation  and  of  primary  atrophy,  and  also  in  new  growths, 
which  affect  the  anltTJor  gray  matter  of  lite  cord,  il  .sw-ondary  degeneration, 
with  prnnnunred  rcaetion  of  dpgimvration,  devolopi*  from  thu'  anterior  roots 
of  till?  nffectiHl  ]irirtion  of  the  cord  lo  the  ends  of  the  peripheral  nerves,  and 
evL'ii  I"  the  corresiioMdiii^'  riuiscle>i.  We  »\m\\  ntwi  lemii  to  i'i'co>!nize  a  number 
of  primary  de^-neration.s  of  tlic  pcripheriil  nervw.  sueli  h;*  [irimary  neuritis, 
diphthcrilir  and  toxic  paralyses,  etc.  In  snch  caws  wo  find  almoi-l  precit-ely 
tlu*  futme  anatnmioal  chanfjes  as  in  Recondarj  d(>gc!T)rr8tionii,  and,  in  non> 
Mquenec  of  tlieise  elianges,  there  is  also  eleetrieal  reaetton  of  defeneration 
in  the  [laralv^ed  nervi-.s  and  nitiwK-H.  In  all  (I'relirnl  pnralysi!!;,  however, 
apd  in  th(>!*t"  spinal  parnlysei*  where  the  cause  nf  the  paralysis  is  situate*! 
above  the  part  of  the  anterior  gray  curuua  eoucerned.  the  defeneration  of 
the  periplicral  nerve*,  and  al&o  the  reaction  of  degeneration,  arc  entirely 
wanting. 

I II  n>gard  tn  prngnoRis,  tlie  reartinn  of  d(*genoration  teacrhiw  iifl  that  anatom- 
icwl  eiiiinjres  have  taken  plaee  in  Iho  nerves  and  iTiiiselis,  from  whieh,  under 
some  ein-unistances  (that  is,  if  tlie  ganglicn-i'cll  hndies  an^  KtiU  pn.'-servt!ii ) ,  a 
rcsturatton  is  still  very  possible,  but  at  all  event8  it  can  take  plaee  only  after 
the  lapse  of  a  considerable  time,  at  least  two  or  three  months.  We  ehall  soon 
h'firn  to  Tivopnizft  ii  number  of  mild  peripheral  paralysis  in  which  Ihore  is 
generally  no  reaction  of  dejieneration.  From  the  absence  of  reaction  of  de- 
p'neration  we  can  llien  draw  tlie  cfiricUisitin,  witli  [rrlainty,  Ihal  im  cname 
anattMriical  ebangcw  arc  pre^'nt  in  the  nerve,  and  ihat  we  may  cx|Hvt  n  much 
more  rapid  recovery  I'mju  the  trouble,  perhajw  in  thre*!  or  four  weekji.  The 
partial  jiMctiun  of  dej;etieralion.  above  mcntionrtl.  h  aUo  an  irti|K»r1jint  sym|>- 
tom  in  regarnl  to  proj^noftis.  It  shows  prnhably  Ihat  ftli^^^ht.  eh»n>;es  bavo  oc- 
c-urri'd  only  in  the  terminal  hranchtrs  nf  the  muscle  nerves,  while  the  lai^er 
nerve  trunks  bavi!  n-mainci!  :tppni\iirintely  nonrinl.  The  liilt^-r  bnve  iherefore 
retained  their  eUttrical  rxciljdiilily,  while  Ihc  tiTininal  branclien  tif  th<'  nervoa 
have  lost  it.  The  partial  reaction  of  dcgoneralioti,  therefore,  always  permits 
a  more  favorahle  prognosis  in  rt^ard  to  time  than  the  complete  reaction  of 
degeneration. 
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6.     TABLE  OF  THE  DIFFERENT  FORMS  OF  VOLUNTARY  MOTION 
AND  THE  MUSCLES  AND  NERVES  CONCERNED  THEREIN 

Tn  order  to  obtain  an  accurate  knowlwine  of  llie  i-xtcnl  of  the  paralypis  in 
nnmpliejiteri  jwralytie  c<jnditioun  (beiiiiplejjia.  paraph-gifl,  iimseular  atniphy, 
etc.),  il  ifi  im|)cnitively  necessary  to  test  all  the  muscle  groups  in  order.  The 
puTformunce  of  these  tests  and  their  diagnostic  value  and  significance  will  be 
materially  aided  by  the  use  of  the  following  table,  arranged  acconling  to  move- 
ments. 

W(*  mnst,  however,  olwerve  that  our  knowledge  concerning  the  nncleor 
origin  of  the  ditTen_'n(  spinal  nerve.s,  in  many  instances,  is  stilt  uncertain,  and 
tliai,  moreover,  tlie  different  nuclei  are  generally  distributed  over  several  seg- 
ments of  the  cord  and  merge  into  one  another. 


GENERAL   REMAltKS   UI 


I.    MUS0LE3    OF   THK   HBAE)    AND    TltrNX 

I.  Facial  Mtw^ifi  find  Mittirffx  of  Magticatum 

1.  WrinkJiii^  tlie  forehead  transversely  (Mm.  frontalis  tt  otttpitalis,  N. 
facialis). 

8.  Wrinkling  tlip  forehead  longitnflinnlly  (M.  <-ornigtttor  jiupercilii,  X. 
faciBlirt). 

3.  (.'loMn^  ilie  eves  (M.  orbicularis  pal[>rt)ranini.  N.  facialis). 

4.  ihlating  the  nostrils  (M.  compressor  na^^i  t-t  M.  levator  aliv  nasi,  X. 
facialis). 

5.  Drawing  the  mouth  outwan!  ami  upward  (Mm.  les-atur  labii  sit|H>riori8, 
xygoniBliri,  risoriu,-'.  X.  faciiili.--),  ,i 

C.  [>raw'in};  the  mouth  iIowDwarU  (M.  .dcpreswr  auffuU  oris  ft  labii  au- 
perioria,  X.  fac-iatis). 

7.  HaiiiiD)!  the  lower  lip  (M.  levator  nicnti,  N.  facialii"). 

8.  Profnifliiij:  the  liiif^  hikI  whiwllin^'  (>!.  orhlititaris  oris.  X.  fHrialiHl. 

9.  riii'wiitg  (Mm.  ma.s}ietc!r  et  tumpornlis,  niolnr  hrmnoh  nf  N.  trigeminus). 
10.  LntiTnl  ami   forwanl  iimvpnierits  of  the  lower  jaw    (Mm.   |iterygoi<lei 

extemi  ct  interni,  X.  trigeminus). 

2.  Ocular  MitscUs 

1.  Raising  the  upper  lid   (M.  levator  palpcbne  superioris.  N.  oculomo- 
I  toriu« ) . 

2.  Looking  upward  am\  inward  (M.  reL'tiis  su[«;rior)  and  upwanl  and  iiiit- 
ward  (M.  obliijuiis  itiferinr,  N.  neuloiiioloriuK). 

3.  Looking  inward   (M.  rectus  iiiternus,  M.  oculnmntorius). 

4.  l*o«kiug  outwaril   (M.  n-ttus  <'\r»-rnii>i.   S.  ntnlucenti). 

5.  Looking  downward  anct  inwaiil  (Jil.  m-luK  inferior,  N.  ni-ulomo- 
toriuis). 

ti.  liimking  tlnwnward  ami  (MitMjird  (M.  uMiiiiiiiM  »-ii[ierior,  N.  Irot-hleari:*). 

7.  t'onlnii'tion  of  llie  |iu|)il  (M.  Bphim-kT  iridic,  N.  wnlrmiotoriiiH). 

8.  AcconiuiodQlion  (M.  ciliaris,  N.  oculomotorius). 

3.  7'ongue.     Soft  Palate.     l*hari/nx.    Larynx 

1.  Tongue  movfmenls  (N.  hypoglossus). 

2.  Soft  palate  (\.  vago-acceswriu*). 

3.  SwalJowing  (X.  vago-acct»(ioriun). 

4.  Kpiglottia  (Mm.  tliyreo-epiglotticus  ct  arj'-cpiglotticus,  N.  laryngcus 
superior). 

6.  Vocal  cords  (N.  recurrent). 


4.  Head  and  Tnmk 

1.  Flexion  of  tbo  head  and  cervieiil  vertebra!  forward  (Mm.  recti  capitis 
untici,  longus  wdli  rectus,  X.  cervicales  1  to  3),  M.  Bterno-eleido-mnstoideuB 
(N.  acccsaorios). 

2-  Movement  of  the  head  and  cervical  vertebrK  backward  (Mm.  spleuius 
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capitis  et  colli,  biventcr  oomptexuA,  recti  capitis  posiici,  Bpinalifl  ct  semidpinalU 
cen'icis,  K.  cervirali's  I  tri  4). 

3.  Turning   the  head    (M.   stcmo-clcido-mastoicleus.    N.  accessorixis,   M. 

olilitiuu-i  capitis  iiifi'rior  oi  rjl)Iif[mis  colli). 

4.  Lalera]  Ik-xlcn  of  the  head  (Mm.  recti  t-apitis  laterales.  M.  spinalis 
cervicis). 

5.  Kxtcnsion  of  Iho  vi'rtehral  cohntni  (Mm.  sarm-iumbalift  ct  longiMimu^ 
dorai.  M.  splTialis  dr}t>i]. 

a.  l-"U'\ifHi  (if  tlu'  vi'i'lrliriil  fiiltiiiin  fnrwrtnl  «riii  raisinj.'  thi:  trunk  from  a 
rLTUiuhcnt  pf>sitinn  {iihdtiiiiiniil  iiuiscli-'sj.  Htn-ti  nhdtiiniriif*  from  8  D.  N. ; 
also  ol>tiqui  abdoininis. 

7.  Torsion  of  tht;  vertebral  cnUmin  (M.  scmi?pinalis  dorsi). 

8.  Ijak-ral  tiexion  of  tlie  vertel)ral  cohiiun  ( M.  quadratus  lutnl>orum,  in- 
nervated from  the  crural  plexus.  Mm.  intertransM^ranrii). 

9.  Diaphragm  (N.  phn-ulcus  fixmi  N.  corvicalc*  4  and  possibly  also  5). 


II.    S1IUUI.DK1I    BLAUB   ANB    UPfKtt   EXTREMITY 

1.  Movements  of  tfn:  Shoulder  Blade 

1.  Raii^ing  the  i^bouldor  hiadc  (M.  trapezius,  X.  acoc&sonus,  M.  levator 
anpuli  scnpiiln',  1  to  3  C.  N.'). 

'-i.  Drawing  llie  ehoulder  blade  toward  the  median  line  {Mm.  rliomlwidei, 
Nn.  liidruciri  potittTinrt's  from   I  and  5  t'.  N.). 

'A.  Fixation  and  rotation  of  the  plmiilder  blade  in  raising  the  upper  arm 
til  a  verlicHJ  positiuii  (M.  i$i>rratug  anUcus  luajor,  N.  thorai-icu^  major,  prin- 
cipally from  o  C  N.). 

2.  MovemcnU  at  the  Shoulder 

1.  Raising  Iho  arm  forwunl  and  outward  (M.  ileltoideue,  N.  axillaris' 
[circunille\|  from  ^}  and  ii  T.  N.). 

^.  Adduction  and  drawing  ilowiiward  (Mm.  piTtorales  major  t-t  minor, 
X.  tliiTHiiri  Hulcriiircrt  frotii  -^  mid  G  V.  \.,  M.  latissinnis  donti,  N.  dubi^uipu- 
laris  loii^is  fi>im  j  and  G  V.  N.). 

1i.  (UuwanI  mtalion  (Mm.  ^upraripinaliH,  infra»piuali«,  terea  minor,  X. 
eupraxtrapuhiriit  from  4  and  5  C  N.). 

4.  Inwanl  rolatiun  (Mm.  tiubscapuluria  et  teres  major}  N.  Bubscupuluris 
from  5  and  C  C.  N.)- 

3.  Movements  at  the  Elbow 

1.  FlextiiiL  (Mm.  Uiecpg  et  hraeliiulis  aiili<-u)i,  X.  iiuiM'utn-cutaneouft ;  ^  and 
6  C.  N.,  M.  f^ujiiiuitor  Imiguti,  \.  radialis  |iiLiiseiili>spiniliK]  ;  t»  and  7  0.  N.). 

2.  FxteiiHion  (>I.  triceps,  N.  radialii',  H  and  7  C.  \.). 

3.  Supination  (M.  biceps,  N.  musculo-culaneoue,  M.  supinator  brevU,  N. 
radialis;  5  C  N.). 

'  C  N.  •  oervi(«l  nrrvf.  I..  N.   -  tiimlmr  Drrvn,  S,  N.   -  wifnil  ni-rvr,  tlmt  is,  the  oevurftl 
iuit«ri(ir  root"  ■rUiim  fr«n»  the  i"wrrwi:»f)iir|ins  et'itnionl  of  thc'  spitinl  pord 
*  [Wc  have  follotrod  Hi-Jiln's  nampoclalurc  fur  the  pcriph«riil  aervta, — K.) 
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4.  PruDation  (Mm.  pronntor  teres  cl  pronator  ijuadratus,  N.  medianua; 
6  C.  N.). 

4.   HfovBtncnUn  at  iiip  M'rwi 

1.  Dorsal  cxteiieiinn  (Mm.  <>xt(^ni4or  cflrpi  rndialJit  IniiguK  i>t  brcvis,  ex- 
tensor tflrjii  ulnarU,  X.  raHiali*;  0  and  7  L'.  N.). 

'i.  Volar  tlfxioii  (KU'xnr  cjtr[>j  mdinlit;,  N.  nieiliaiiUH.  Flexor  carpi  ul- 
iiaris,  X.  rilnaria;  7  ami  S  ('.  N.). 

3.  Hailial  lie.\iL<it  (M.  cxteni'or  carpi  radiallii  ion^ue). 

-L  Ulnar  flexion  (Mm.  flexor  et  extensor  carpi  ulnaris). 


5.  Mavemt^nls  of  the  Hecond  and  Third  Fingers 

i.  Extension  of  the  proximal  plialange^  (Mm.  extentior  rligitorum  com- 
munis, extensor  inilicis,  extensor  minimi  digilij  N-  radialif);  6  and  particularly 

7  C.  N.). 

2.  Extension  of  tlia  distal  phalanges  [phalangincs  and  plwlangettes]  (M. 
interoasoi^  N.  ulnnri.^). 

3.  Flexion  of  the  proximal  pfialatiges  (Mm.  interossci  et  lumhricale.s,  Kn. 
ulnaris  vl  niediami.'^;  T  nnil  [larlifularlv  H  t".  X.). 

4.  Flexinn  of  tho  distal  ])linlangei!  (Mm.  flexor  di;;itoruni  sublimis  ct  pro- 
fuoduti,  the  latter  for  the  third  phalanx  |plialan;,'c'ltej,  X.  inediatuis;  7  and 
particularly  8  C.  X.). 

3.  Spreading  the  fingers,  abduction  (Mtn.  iiitcrossci  externi  (durxalcs], 
X.  ulnaris;  8  C.  X.). 

6.  Adduction  of  tliu  iingeni  (Mm.  interuuBci  interui  Ipaliimres],  X.  ut- 
DBrie). 

7.  Floxioii  of  the  proximal  phaliinx  and  iihriiu-tidn  of  the  litllo  finger 
(Mm.  flexor  brevia  ct  ahdiu-lor  digili  mitiiimi  in  the  hyjicithenar  emiiiiiiiee,  N. 
ulnarie). 

6.  Movemriils  uf  thr  Thumb 

1.  Kxtension  of  the  metacarpal  an<l  ln»tli  phalan^jw  (Mm.  extensor  pn]- 
licis    hrcvis   ct    lon^pis,    the    latter    Tor   llie   t^enmd    phalanx,    N.    radial itn; 

8  C.  X.). 

i.  AMiictlon  of  the  niftinar[)iis  ( M.  iilMliti-lnr  jmllicir*  longiis,  X.  radiiilis). 
3    Addiit-ti*>n  of  the  mrlararpiiM  (M.  ad<liii-tiir  ct  i-npiil  pnifniidiMii  fhrxuriB 
brevis,  X.  ulnarii*). 

4.  Flexion  and  opposition  of  the  motacarpuif;,  llexioii  of  Llic  [irst  i)lialaus 
with  tttmultanetius  extenrtion  uf  the  distal  pluilaiix  (Tliemir  niusr-le^:  Mm.  op- 
ponent, abductor  brevis  v\  iraput  superficial  fltixori^  In-evift,  X.  medianiis;  8 
C.  X.). 

0.  Flexion  of  the  second  plialanv  (M.  flexor  pollicis  longus,  N.  niediamis). 

7.  Movements  of  tlic  LUih  FUifjfr 

1.  Flexion  and  alxluction  of  the  ])roxinml  phalanx  (muscles  of  Ihc  hypi>. 
thenar  enuneuce;  8  C  X.  and  particularly  1  D.  X.). 
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III.     LOWEB   EXTREMITY 

1.  Movements  at  the  Hip 

1.  Flexion  (Mm.  ilio-psoas,  sartorius,  N.  t-ruralis,  M.  tensor  vaginsE 
femoriB,  N.  glutseus  superior;  1  and  2  L.  N.). 

2.  Extension  (M.  glutaeus  maxiraus,  N.  glutaeua  inferior  from  the  sciatic 
plexus;  1  S.  N.). 

3.  Abduction  (M.  glutseus  medius  et  minimus,  N.  glutasus  superior;  1 
S.  N.). 

4.  Adduction  (Mm.  adductor  brevis,  adductor  longus,  adductor  magnus, 
pectineua,  gracilis,  N.  obturatoriuB  from  lumbar  plexus;  2  and  3  h.  N.). 

5.  Outward  rotation  (Mm.  pyriformis,  obturator  intemus,  gemelli,  quad- 
ratua  femoris,  X.  ischiadicus,  M.  obturator  externus,  N.  obturatorius  from 
lumbar  plexus;  5  L.  N.). 

6.  Inutird  rotation  (Mm.  glutaeus  medius  et  minimuB,  N.  gluteus  su- 
perior; 1  S.  N.). 

2.  Movements  at  the  Knee 

1.  Extension  (M.  extensor  cruris  quadriceps,  N.  cniralis;  3  and.  par- 
ticularly 4  L.  X.). 

2.  Flexion  (Mm.  biceps,  semimembranosus  et  semitendinosus,  N.  ischiadi- 
cus; 5  L.  K.  and  1  S.  N.). 

3.  Movements  at  the  Ankle  and  of  the  Toes 

1.  Dorsal  extension  of  the  inner  edge  of  the  foot  (M.  tibialis  anticus,  N. 
peroneus;  4  anil  5  Ij.  X.). 

2.  Dorsal  fxtcnsion  of  the  outer  edge  of  the  foot  (Mm.  peroneus  longus 
ot  brevis.  N.  pcnmcus;  5  L.  N.  and  1  S.  N.). 

3.  J'hintar  flexion  of  the  foot  (Mm.  gastrocnemius  et  soleus,  X.  tibialis; 
1  ami  2  S.  X.). 

4.  Adduction  of  the  inner  edge  of  the  foot  (M.  tibialis  jwsticus,  N. 
tibialis). 

5.  Abduction  of  the  font  (M.  peroneus  brevia,  X.  peroneus). 

fi.  Dorsal  extension  of  the  toes  {Mm.  extensor  digitorum  communis  et  ex- 
tensor Iia]luci.s  lon^iri,  X.  peroneus;  4  and  5  L.  X.). 

7.  I'hintar  flexion  of  tlie  toes  (Mm.  flexores  digitorum  et  hallucis  longi  et 
flexor  digitorum  brovis,  X.  tibialis;  1  and  2  S.  X.). 


CHAPTER    II 
THE    niFFEREXT    FORMS    OF    PERIPHERAL    PARALYSIS 

1.     PARALYSIS   OF   THE   OCULAR   MUSCLES 

JEtiology. — Tlic  largest  i>art  of  all  the  ocular  paralyses  arise  from  affec- 
tions which  involve  either  the  peripheral  oculomotor  nerves  or  their  nuclei 
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in  tbc  brain  stem.  We  accordingly  make  a  ilistini'tion  between  periphoral 
tnd  mic'Iear  paralyses  of  the  rK-iilur  imisrti's.  As  wo  slmll  l«k(;  up  tin;  IttUer 
'■more  fully  in  the  tltseription  of  fliroiiic  bulbar  |jnrulysii*,  wl*  Imvc  here  to 
mention  only  tlie  mottt  inifxTt^nt  iind  most  frequent  causes  af  the  peript>eral 
ocular  paralyses.     Tliese  aie  as  fulloWH; 

1.  Injuries  which  directly  affect  the  nerve  trunks  or  their  tranches:  hlowa 
on  the  eye.  knife  stabs,  fractures  of  the  akull  involving  the  orbit  or  the  base 
of  the  skull,  and  the  like. 

2.  Coniprci^ion  of  the  nerve«  from  ninrbicl  procoawa  in  their  neighbor- 
hood. Tumors  of  the  base  of  tbc  skull,  especifllly,  very  often  lead  to  ocular 
paralyftea.     Periostitifi  at  the  liase  of  the  t^kull  nr  in  the  orbit  may  altwi  cause 

i  similar  snnptoniH.  and  sn  may  ayphilitic  diaeases  uf  the  nerves  atnl  llieir 
Bu rruundingi>,  the  meninges  or  periosteum,  aneurisni»  of  the  biisiUir  artery, 
acute  or  chronic  meningitis  in  its  different  forms,  etc.  in  all  these  ciises  we 
Dftually  have  to  do  with  a  purely  meehanieal  compression  of  the  affected  nerves 
by  llie  morbid  new  growths  in  liteir  iniiiiediate  vicinity.  More  rarely  the 
pathological  process  directly  invades  tlio  ner\'es  theniselvea. 

3.  The  sfi-oilled  rbeuiiialic  i>culiir  pnralywes  are  tpiile  enmmou.  These 
arise  after  some  decided  exposure  to  cold,  such  as  n  draught  from  an  open 
window,  and  depend,  as  is  supposed,  upon  an  acute  neuritis  of  the  affected 
nerve,  and  hence  rorrpfpoiid  c*ouiplett*ly  to  the  dther  rhenmatie  paralyses.  Riioh 

|U  rheumatic  facial  parfllysis.  Among  the  "  rhcutnatic  panilyfecs  "  we  usually 
class  the  paralyses  whidi  apparently  come  on  spontiinciHuly  and  completely 
recover,  for  which  no  other  special  cause  can  he  made  out. 

4.  The  ocular  paraivrifa  tlint  sonictinn-R  arittc  after  certnin  ncnte  diseases 
are  also  of  a  |KTiplieral  nature,  ami  arc^  diie  to  degenerative  neiiriti!*  of  tlie 
afTei-tal  nerves.  They  are  must  frequL-nt,  as  a  result  nf  diphiluTia,  and  are 
very  much  UKirc  rare  in  tyjthoid  fever,  acute  rhcuiiiatism,  ct<'.  Of  chronic 
diseases  dialietes  nietlilus  nniy  snmetinu's  give  rise  to  fwulnr  paralyses,  e^- 
peeially  to  paralysis  of  aecnmmodation.  The  (M'^ular  paralyses  neeurring  a?*  a 
symptom  of  ahcpholic  polyneuritia  or  polii>rni-e]ihalilis  luay  1m?  referred  to  a 
toxic  iiitluenee  that  is  recognized. 

ft.  Finally,  wc  often  see  ocular  paralyses  as  a  symptnm  of  more  estenaive 
nervous  disease,  especially   in   tidws.  niuUi[)!e  sclerosis,  etc.     The  details  of 

■these  qpnditious  will  be  found  in  the  description  of  the  several  diseanoi. 

Symptoms. — Sim-e  we  nnist  refer  to  the  text-hnoks  of  r)i]>IilhalitKilogy  in 
regard  to  the  more  prefise  syinp  tomato  logy  and  the  more  special  methods  of 
ophthalmic  investigation,  we  will  here  give  only  a  brief  rrvii^w  of  the  chief 
aymptoms  of  ot'ular  paralyses  which  arc  important  in  nervous  pathology. 

The  disturbance  in  the  mtibility  of  one  eye  is  usually  first  iiutiw-d  by  the 
patient  himself  by  the  appearance  of  double  irjiages — double  vision,  or  di- 
plopia. These  arise  because,  on  looking  to  one  aide,  the  eye  on  the  paralysed 
side  cannot  he  brought  into  the  corresponding  position  (slrabismus),  and 
consequently  tbc  retinal  Images  no  longer  fall  upon  the  same  spots,  the  two 

'images  are  no  longer  projected  outward  in  a  corresponding  fashion,  so  that 
two  different  images  are  therefore  produced  of  the  winie  external  object.  In 
pathological  convergence  of  the  visual  axe*  homologous  double  images  arise, 
in  pathological  divergence  crossed  images — thai  is,  in  the  first  rase,  on  cbwing 
one  eje,  the  image  disap|>ears  on  the  same  side,  in  the  second  case  it  disap- 
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]K>Ar»  (111  (III-  ii|i{M)stIi^  sitli-.  By  Hlli'i'iiiiti-lv  liMiii>{  ihf  i^azc  on  nite  or  tho  nthcr 
of  two  fingers  licM  in  line  with  eacli  fjllier,  ami  liy  ri'gHnlir}i  llii;  (liK«|)(H>«r- 
aiicts  oil  flwiuK  out'  eve,  of  the  double  image  of  the  liiijjtT  not  tixetl,  we  »'an 
eiisily  (lenionstrale  thi*  on  ourselves,  If,  then,  crosae*!  double  imafrc'-iii  iirise, 
for  exariipk*,  on  looking  to  ihe  right,  we  iiiiisl  have  a  (JivtTjfi-nl  strabinuiUft — 
that  lit,  an  inijierfM-t  Funeliun  of  the  left  internus;  but  if  t)icre  are  hoinouy- 
nioua  iliiulde  images,  tliero  must  he  a  L'onvergent  jctrabimiiust,  ami  c-onso- 
(jiientlv  a  wt-nkriess  iif  the  riglil  iihdm-en!'.  It  iiiulce!!  it  niiii-h  fasier  to  test 
(he  douhlc  images  if  we  put  n  colorei!  glass  beforf^  one  of  the  piilient's  eyes. 
False  projecliona  of  the  visual  field  arise,  in  connettiou  with  tlie  double 
iiTiageB  anil  with  the  abnormal  strnnpth  of  itincrvatinn  wliich  tin*  patient  liait 
to  exert  fi>r  his  ofular  miiseleH,  so  that  the  patient's  judgment  of  the  position 
of  exliTiiiil  ohjnls  in  iim-erhiiii.  In  the  riiort'  exlciisivi'  oi-uljir  ])Mra]yM-s  tins 
often  lends  to  a  pronoiincfd  feeling  of  dizziness.  In  order  to  nvoid  this  un- 
pieusautufsa  njau.v  jmtieuts  tuuflue  tlienist'ivus  to  nio?iocular  visiou,  close  the 
alTeeted  eye.  or  put  their  heads  in  a  position  to  avoid  the  douhle  images. 

Kinnlly.  we  must  mention  a  aymptom  to  Ite  ohst^rviMl  in  almost  ever)- 
Ocular  paralysis — the  so-i*alle<l  sefondary  deviation  of  the  liealthy  eye.  If, 
after  tlie  sound  eye  lias  been  crtveretl,  we  have  the  paretic  eye  fix  itself  n|>on 
a  point  which  it  cannot  reach  at  all,  or  which  it  inn  rfach  only  after  the  ut- 
most  exertion,  wc  sec,  when  the  covering  hand  is  taken  away  from  the  sound 
eyft,  that  the  latter  has  been  moved  much  too  far  in  the  corresponding  direc- 
tion. The  aljnormal  oxertionR  of  inncrvalinn  with  the  fiffwted  eye.  scnipwliat 
after  the  annlogy  of  certain  associntu'd  tnoveineiits,  pass  over  to  the  aiwoeiatcd 
muscle  of  the  liealthy  side  and  cause  in  it  too  extensive  a  contraction. 

Physical  extiniiimtiou  gives  the  following  results,  atx'ording  to  tlie  extcut 
of  the  paralysis: 

(hi  complete  paralysis  of  one  ociUaniohr  nrrre  (the  levator  palpebra*  su- 
perioris.  the  sujwrior,  inferior,  and  internal  reeti,  the  inferior  oblique,  the 
sphincter  of  the  iris,  anil  tlie  ciliary  inuscle)  the  first  tiling  that  is  notii?c<I. 
Ikcsidcs  llir  ilisliirlmnci'  in  the  movements  of  the  eye,  is  the  more  or  less  com- 
plete dr(H)|iing  of  the  n[>per  li(3 — ptosis.  If  the  [ffltient  wishes  to  lift  the  upper 
lid  he  cannot  do  so  at  all  or  only  to  a  slight  tlegi-ee.  If  lie  tries  very  hard 
there  is  usually  an  evident  cimtraetion  of  the  corresponding  frontalis  musele. 
If  we  ask  the  patient  to  follow  with  his  eyes  the  motion  of  any  object,  sueli  aa 
the  finger,  lield  hofore  liirn,  while  he  keejw  his  head  still,  we  notii-e  at  once 
that  tlie  nffcctcd  eye  does  not  move  upward,  downward,  or  inward.  The  pu]»il 
is  dilated  (mydriasis)  and  no  longer  contracts  to  light.  Aet'onimudutiou  it) 
liwt  and  distinct  vision  for  near  ohjeeta  h  impossible.  Ab  a  rule,  the  whole 
eye  seems  rather  prominent  (jiarnlytic  rxophlhalimis),  because  Ibc  hiickward 
traction  of  tlie  n'cti  is  very  largely  absent.  Tn  old  oculomolor  pnralysis  there 
is  often  a  wcondnry  contracture  in  tlie  unparalyzed  evtertial  rectus  (and 
superior  ohlirpie),  by  which  the  eye  is  persistently  drawn  ontwanl.  Partial 
oculomotor  fiuralysWR  are  not  infretiuent.  especially  isolated  ptosis,  also  paral- 
yeis  limiterl  to  the  levator  palpehne  and  superior  rectus,  paralysis  of  the  in- 
ternal, inferior,  or  superior  rertns.  or,  finally,  isolated  paralysis  of  (leeiimino- 
dation,  and  they  may  usuallv  l»e  easily  recognizwl  front  wlinl  has  Iwien  said. 

Paralysis  of  (be  abtlucens  is  characterize<l  hy  the  inalulity  lo  move  the 
erternal  rectus.    The  eye  can  no  hmger  be  moved,  or  it  can  be  moved  only 
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ImperCedly,  outward  beyond  the  median  lino.  In  oi^  paralysis  the  eye  is 
drawn  inward  fmni  a  wi-Dndnrv  i,**ir]1,ra['(urc  of  tin-  iiitiTiiHl  iti-Iiis,  and  t-im- 
lergent  fitrabtsnuis  arises.  I'urulys'is  of  Uie  iiiKliuens  may  often  be  itioluted, 
but  it  is  tiutiiciiiiiuri  biluU'rni,  cr  L-utiibined  with  utiier  ueidur  puralyseti. 

Paralysis  of  the  trochtear  nerve,  the  superior  ohiique  inusele,  is  not  per- 
fettly  easy  to  recojinize,  hut  it  is  mrely  uf  spoL-ial  prarlii'al  iinpurtantie.  The 
aetion  of  Ow  ftiiperinr  (ililii|uc  cninrieUw  mainly  witli  tliiit  nf  llie  inferiiir  rw- 
tus.  If  the  trnclilear  be  jMiralyzed  the  eye  turns  sonicwhnl  inward  cu  looking 
dnvnwani,  liecause  l)ic  siqierior  dbliquc  aclfi  also  lo  ab<hict  tl»e  cyt'bflll,  and 
therefore  act*  chiefly  on  lonkinff  downward  and  outward.  The  paralysis  of 
the  trochlear  nerve  i.a  sometimes  made  manifest  by  the  failure  of  the  eye  to 
rcTolve,  whifli  rotation  iinnnJilly  takes  pluee  nn  looUing  thiwtiwanl,  and  is 
due  to  the  superidr  oblique  inuwle.  Tliis  latter  ninvenicnl  takL-s  jilm-e  in  eaeli 
ejpe  about  a  sagittal  axis,  in  such  a  way  that  the  left  eye  is  turned  from  the 
left  and  upwanl  lo  tlie  left  and  downward,  and  the  rijrbt  ey«  from  the  right 
uiul  upward  in  tlie  right  and  downward,  in  regard  to  diagmwis,  it  is  also 
characteristic  that  tiie  duuhie  iniagett  in  troi-hlear  paralysis  a|)pear  only  in  the 
lower  Iialf  of  the  6eld  of  vision,  and  ettpei-ially  on  looking  tlownwnrd.  Hence 
it  liap{>enfl  that  the  diHturhnna-  of  vision  w  esifeeially  manifest  in  going  up  or 
down  etairB,  because  in  i^ueli  cases  the  double  images  of  tlie  stc|>s  are  dis- 
turbing. 

The  fti!  lowing  inutst  be  added  in  regaril  Ui  tlie  Keparale  elinieal  forms  of 
ocular  jwralvi^ii^;  Hbeuniatii^  ("  neuritie  *')  oeiilar  pnndysis  affeets  the  abdu- 
cens  most  frt'<jUL*nlly,  and  not  infropiEnitly  the  o4-ulouiotor  or  one  of  its 
hranclieii.  as  in  isolated  ptnsis.  We  have  seen  tt  rare  ca>^e  in  wliieli  exiKWure 
to  severe  cjld  had  Ixfji  fnHi)wcd  by  u  complete  p(irflly.'*is  of  all  tJie  external 
muscles  of  the  right  eye,  with  complete  ptosis,  and  ahntwt  alwtdulc  iioniohility 
of  the  eve  in  all  dirertions.  Tlie  rheumatie  ocular  iMiraly-sw  are  almost  al- 
vaya  acute  in  their  onset,  and  they  are  often  during  tlie  llrsl.  [HTiod  associated 
with  wnpatiofiH  iif  jmrn  ahnut  (he  evi"  and  in  llif  hvatl.  Vniniting  (of  refie.f 
origin?)  is  also  not  rare  nt  the  beginning  of  tbtr  alTeetiou.  The  einirse  of 
moat  taeea  is  favorable,  since  they  usually  completely  recover  in  a  few  weeks, 
though  sonietiraea  not  for  months.  In  come  cases  the  paralysis  may  remain 
stationary. 

The  diplitlieritic  ocular  paralyses  utsually  ni>)icar.  like  tlie  other  flipli- 
Uieritic  paralyses,  a  week  or  two  after  the  tcnnitiation  of  the  diaea-se.  They 
most  fre4|uently  affect  the  muscles  of  accommodation,  so  that  the  patient 
<-oni[dain>  chiefly  of  indistinct  vision  For  near  objeets:  but  we  sonietitnes  see 
INintlyK's  vi  the  external  ocular  oiiiscIl's  also,  tin*  abdiiicns  of  tlie  inter- 
twl  re<rtua.  The  prognosis  of  dipbtherilie  paralyses  is  almost  invariably 
favorable. 

Finally,  we  must  mention  here  the  so-called  "  f^rurrmt  or  periodical  ocuh- 
fiif/tor  pfiral^KtA."  to  whiph  McibiuR  and  others  luive  lately  enlle'd  attention,  and 
■whose  nature  is  still  almost  wliolly  irK-vpliL-alilc.  In  Ibe  laws  of  this  sort 
rejiPiitwl  iMindyses  of  nm^  oculoinotur  nerve,  ofti-n  asjjoeiati'd  with  headarho 
and  vomiting,  just  as  in  migrnine.  come  on  at  Songer  in-  rtlmHcr  intervals  (in 
women  sonieliiin's  iil  the  menslrmil  period)  in  the  f^anie  individnfil,  wlin  has 
(iften  hatl  them  since  childhood.  All  brancliw  of  the  oculivnudor  are  usually 
affected  alike,  but  sometimes  the  intenial  ocular  muscles  are  spared,     lu 
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milder  cases  then?  may  l)e  only  plnci*!.    Tlio  inrlividunl  attack  somelimes 
oiilv  n  few  (IflVB.  Imt  oftPii  srime  week^.    Tlio  attacks  usually  liei^iue  graduallyl 
more  siMt'iv  latiT  un.     Tlif  uiiturc  nf  trr'urri'iit  oruluiiiotcu"  paralysis  is  stilll 
quilt*  uukiKiwii,  liut  it  seems  to  be  gniwiii^  luoro  probaljle  tliat  in  a  part  of 
the  cases  at  least  the  discus  is  tlnsely  related  to  migraine  {^.  i'.),  and  forms, 
in  a  measure  only  an  iimiKiial  tievelopnient  of  migraine — tuigmlnc  ophihaU 
mtifitfijiijite.     The  genuine  i-«ses  nf  the  discftse,  Imwe^tT,  must,  nf  cuurstr,  t»ej 
iliKtitigiii^lieil  rniiii  the  nn-urrttnt  ncuUniHtttir  jiaralysit^  that  SdinctinM'K  nct-ursJ 
iji  tabes,  cerebral  syphilis,  tunmrs  nf  the  base  nf  tlie  skull,  etc.     jTlic  rela- 
tion til  nirgrainc  seems  very  doubtful.     Tliere  is  rarely  (.-oinpletu  rei-overyj 
between  the  attacks*,  and  tJiero  is  a  tendency  for  the  attacks  to  im-reaae  ia' 
fretjuemy  and  duration  as  welt  as  in  pcverity.     In  throe  caflca  wliich  ha\'e 
conic  to  auttipny  Kwiims  ]tH\v  ht-i-n  fnund  affecting  the  nerve — liiriiorw  iir  tti- 
flaniinalnry  thickening.     Some  of  the  ca.sc.«s  have  also  had  aniesthcftia  in  one 
or  luiire  branches  of  the  distribution  of  the  trigernlnuti  during  the  attack. 
Besides   the   rwurrcnt  oculomotor  )}aralyt;ii)  and   recurrent   facial    paralysis 
(liV/e  infra),  recurrent  trochlear,  and  ahdiicens  paralyses  and  recurrent  psral- 
ysis  of  several  cranial  nervcH  at  once  have  been  reported. — K.) 

Nothing  generally  applieahle  can  he  said  as  to  the  conrse  and  prognosis  of 
the  nihf.r  foniiK  of  tK-idar  paralvscs,  since  in  Ihcni  everything  ih'pi-nd.-i  upon 
the  form  of  the  underlying  disease. 

Treatment. — In  regard  to  tlie  fulliMmcnt  rif  any  possible  causal  indicution 
we  must  rcmemljcr  cspeciallv  that  ocular  ])aralysis  i^  not  very  infrtniueutly  of 
ayphilitic  origin.  lodid  of  potassium  and  energetic  mercurial  inunction  may 
sometimes  give  very  good  results  iit  huch  eases.  Hence  th(«P  remwiies  must! 
also  he  tried  in  doubtful  ca«e>.. 

Of  iither  reriicdies  galvanic  treatment  gives  the  i^pLHidiest  relief.  We  p88S| 
weak  current?!  transversely  through  tlic  temples,  or,  what  is  usually  better,  we 
put  the  anode  to  the  back  of  the  neck  and  apply  the  labile  cathode  to  the  closed 
eye.  especially  to  the  region  corresponding  to  the  paralyzed  muscles,  ttroat 
caution,  weak  eurront-^,  and  the  avfudiinc^-  of  any  great  variations  in  the  cur- 
rents art*,  of  coni-se,  necessary.  We  iniiy  also  ir)'  pn']mrati(ms  of  ftlrychnin  in- 
ternally or  .subtnitaneously.  We  must  refer  to  sjMx-ial  treatises  with  regard 
to  a  correction  of  the  double  images  by  covering  the  affected  eye,  spectacles 
with  one  dark  or  ground  glatss.  or  prismatic  s|)c<iaclc3.  or  in  regard  to  opera- 
lion^*.  such  as  tenotomy,  that  are  sometimes  performed. 


2.     PARALYSIS  OF  THE  MOTOR  BRAKCH  OF  THE  TRIGEMINUS  i 

iParaty/rit  of  lAe   Mutciftt  of  Maati&iiion) 


Paralysis  of  the  muscles  of  matttication,  the  masseters  and  temiwrnls,  sup- 
plicnJ  by  the  third  brunch  of  the  trigeminus,  i?!  a  rare  affection.  It  is  most 
froquenily  seen  in  diseases  of  the  hasi^  of  the  skull  which  compress  the  motor 
branch  of  the  fifth.  We  phall  also  learn  later  or  to  recogniw  paralysis  of  tho 
inUf*t'h-i*  of  niaslii-atron  as  a  rare  syinjilnoi  nf  ehnoiie  Inilbiir  affections. 

The  chii'f  symptflui  nf  motor  paralysis  of  the  trigeminus  is  the  diffieiilty 
or  iiujMis.'^iltility  nf  chewing.  In  iinilnternl  {wrnlvsls  the  ]mlient  can  chew  only 
on  the  healthy  side;  in  bilateral  paralysis  he  can  no  longer  chew  at  all.  Taresis 
of  the  muscles  of  mastication  can  he  readily  determined  by  Uie  luck  of  strength 
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in  resisting  the  attempt  to  draw  clown  the  lower  jaw  or  by  the  patient's  in- 
ability tn  make  a  deep  imprint  in  biting  a  bit  of  wood  (lead  pencil,  etc.).  In 
complete  paralyfti«  of  the  miiscleti  of  niastioaiion  the  lower  jaw  hangn  loosely 
down,  and  it  can  alfno  no  lonfjer  bo  niovi-d  sideways,  from  i\\f  i-oi'vistiii^'  pn- 
ralysirt  of  ihe  pti-rygoidt*.  We  cannot  ii-iiially  delwl  cliniL-ally  *li!<(urbjitn'L*s  in 
the  other  iiiu!«cle«  supplied  by  the  trigeminus  ( niylohyoi'l.  Uueeinator,  toiwor 
jMilflti.  and  tensor  tyinpani),  btit  there  are  often  sensory  diatnrbance^  In  the 
di8trd>ution  of  tlie  trifreininiw  at  the  sftme  lime. 

The  profjnosis  and  treatment  dejiend  npon  the  primary  rli.«eafle.  Ixjcal 
faradiuition  or  galvanixaliou  of  llie  paralyzt.*d  muK'le^  is  to  be  tried. 

3.    FACIAL  PARALYSIS 

{Minutic  Facial  ParalyU.     Brll'x  PaUy) 

£tiol<^. — Facial  paralyftifi  in  one  of  tlie  eomnionest  i>eriphenil  paralyses, 
as  we  can  imderstand  from  the  mqiiorfii'iiil  position  nf  the  nerve.  expo*.iug  it 
io  external  injuries,  and  fnun  its  course  thnmgh  the  narrow  Fnllopian  ranal. 
We  consider  it  improbable  that  a  speeial  *'  neuropathic  family  jiivdisposidon  " 
plavri  a  part  in  the  fK-eurr*!ne<'  nf  jK'ri[iIn'ral  fncial  [Niriilv-sig.  as  Chareut's  whool 
maintains,  'flic  mo!»t  imjwrtant  cau^^^s  of  faeial  paraly^l^  are:  ( I )  Exposure 
to  cold.  drawjfhK  iilccping  by  an  ojwii  window,  riding  in  the  cara  with  the 
window  open,  etc.  The  jfaralyses  ari-iinj;  in  (his  way  are  ieriiicd  *'  rheiiituilie," 
and  we  also  include  in  this  class  those  [leriphcral  paralvftes  whii-h  are  ap- 
jiarentty  fiiMintamtms — that  is,  tluise  willmtit  any  marked  exposure  to  cold 
that  can  he  discovered.  In  nil  thes*'  cascF*  we  probably  have  Io  do  with  a 
neuritis  of  the  nen'e  trunk,  which  coraej!  on  in  a  way  as  yet  unknown  (infec- 
tions? toxic^h  [In  a  recent  autopsy  of  a  i-a>ie  of  so-called  "  rlieuniatec" 
facial  pjiralysifi,  Minkowski  found  a  simple  degenerative  parcncliyinatous  neu- 
ritis, without  any  swelling  of  the  rerve  sheath  or  incrpaw  of  connective  tis- 
sue.— K-]  (2)  Diseases  of  the  middle  ear,  and  especially  caries  [and  fracture] 
of  tlie  petrous  bone.  As  the  facial  paiwes  thnvugh  the  Kallnpiiiii  cHnnl,  which 
is  in  the  immediate  vicinity  of  Ihe  tympanic  cavity,  we  can  easily  understard 
liow  so  often  in  caries  of  the  petrous  bone,  and  often  perhaps  in  purulent 
afTectiona  of  the  middle  ear,  inHainniation  may  invade  the  trunk  of  the  facial, 
or  how  the  facial  may  be  coinprcwed  by  inflaiiinialory  eKinlalinns,  etc.  (iJ)  In 
rare  eases  a  pressun?  paralysif*  "f  Ibe  faciiil  iicrvi-  arises  in  swelling'  of  the 
parotid  gland  or  tumors  in  its  vicinity.  (  I)  Diseiises  mf  tlic  Imsi-  uf  the  skidl 
or  brain,  tumors,  Byplillitit  new  growths,  and  acute  or  chronic  intlamriiatioiia, 
often  give  rise  to  the  development  of  a  facial  paralysis  by  invasion  of  the  trunk 
of  tlie  facial  or  comprejwioii  of  it.  <.)f  particular  interest  are  tlio  tumors  arising 
from  Ihe  sheath  nf  thi'  lotivistic  nerve,  wliicli,  in  ndditinn  to  disturbances  of 
liearing,  also  vcrj'  soon  pn.)duce  a  paralysis  nf  iht-  facifil  ni-rve  which  lies  in 
clo8c  proxtmily  to  it.  (.t)  We  shall  have  to  speak  repciileilly  in  the  fellowing 
sections  of  the  frequent  implication  of  the  facial  nerve  in  diseases  of  the  brain 
and  medulla  and  of  the  implication  of  the  facial  muscles  in  multiple  neuritis, 
in  juvenile  nmscular  ilvsln»phy,  and  other  diseases. 

Symptoms  and  Course. — The  manifold  character  ami  diirerent  functions 
of  the  iiiTVfs  which  uriik"  in  (lie  trunk  of  the  facinl  are  the  causes  of  the  quite 
large  array  of  symptoms  in  facial  piiralysis.     Most  of  these  s^-mploms  arc 
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niQiiifcet  only  in  peripheral  fncini  parulysis,  and  the  following  description, 

tliiTL'foro,  refers  eliipfly  tn  this. 

Tlu-  imtalvBift  of  llif  faoial  nuinrles  of  expresiiion  is  the  most  striking  and 

chaniL-itTiftic  (sec  Kig.  ISfl).    The  puriilvwvl  half  of  ihe  fan-  i''  U\  jiniJ  ex- 

im'.-Jtiionlejy!,  tlie  wriukN'S  iti  the  fore- 
ticail  nre  rililitcrHli-xl,  tlie  fve  is  ah- 
noniially  wide  n|x'n,  an  tUe  weight  of 
tlic  Idiver  I'Vi'lid  ilraws  it  <lown,  and 
the  eye  aUo  waters  (epipluini),  i\w 
nasnhiliial  fnld  is  oblileratcd.  llic  cftr- 
ner  of  the  mouth  droops,  and  Baliva 
rrefjuenlly  (Inws  from  it.  The  paral- 
vsis  bernnies  still  iimrc  marked  on 
any  nioveiiicnt  of  t^le  fiice,  fui  wrin- 
kling Ihe  forehcail.  turning  up  the 
now,  laughing,  talking,  whistling,  or 
inllMling  the  rheeks.  The  eye  can 
In-  nnly  piirlly  «-l<»Mi>d.  On  atleinpt- 
ing  il,  the  npiwr  lid  sinks  down  from 
its  weight  (a  weakening  nf  the  leva* 
tor  pnlpehrfE  f:ii|>eri<>ris).  the  eye  h 
turned  upward  (so-called  Bell'sAign), 
m  that  the  pupil  is  eovere*!,  hnt  quite 

Pro.  iSS.-Right  r;.nai  rumiyfl-  («ri*T  Skpi.m-  «  widfi  RiiBio  IS  left  lietween  the  eye- 
uLLLcii).  Tlic  folds  uro  BiiMKitlmt  imt  niiil  Uds  ( laguphlhahnus).  This  deft«t- 
m  vMt ^uiirv\y  ni>^,;,x  mx  ihi- pur-^y^M »kh'.    ^^.^  (.jo^yry  yf  ,1,^  ndg  fatjlilatos  the 

wulli-  Ihtty  &r«  strongly  nuirkcd  oii  the  left.  ,  r    i      ^       ^        -    .      .i 

Th->  mouth  and  now-  an.  drown  to  th*.  left.    c»tranc*e  of  du.^t,  etc.,  into  tliu  eye. 

and  sontelinies  gives  rise  to  conjunc- 
tivitis, or  even  to  severer  inflnnimntinn  of  the  eye.  Speech  is  rendered 
difTicutt  and  indistinet  fn^ni  defeetive  movcnients  of  the  lips,  and  maAti- 
calinu  IwconieB  Irupaircr)  from  the  iniperfet-l  nuivement  <>f  the  ilieeks.  Tlie 
jiaticiit  t-an  no  longer  whistle  because  he  can  no  longer  pucker  the  lipa  suf- 
ficieutly  on  lite  alTccted  side.  If  he  tries  to  puff  out  the  cheeks  or  keep 
them  inflated,  we  notice  plainly  the  Hareidity  of  Iho  chivk  nn  the  ]>aral>'zed 
side.  On  drawing  down  tho  lower  lip  thi*  paralysis  of  the  platvsma  niyoides 
IH  sonictinies  viTV  plainly  stvn.  Thtf  tongue  is  oricr]  ii[i[iiin'iillv  [irotnidi-d  to 
one  side,  hut  this  is  due  merely  tn  ihc  di-itorlc*!  pfisitinn  of  ihe  mouth.  Very 
often,  however,  we  i^oe.  when  the  mouth  i)?  oiten  and  tlie  tongue  is!  at  rciit,  that 
the  half  of  the  tongue  otirres ponding  to  the  paralyzed  side  lies  deeper  than 
the  lillier  half,  a  eondition  which  is  prohahly  oonniHtiHl  with  a  paralysis  of  the 
slyloliyoid  and  diga.«lrie  musch's.  [Tn  ran;  instances  iHtth  nerves  are  alTectoil, 
giving  riHc  to  a  ilouble  fariid  pHrulysis. — K.j 

Inolali'd  earlier  r<-]M>ris,  in  whidi  the  writers  ctaimiHl  lo  have  found  a 
fMrwis  of  the  soft  palate  (the  filwrs  from  the  facial  are  said  lo  pass  through 
the  superficial  petrosal  nerve  to  the  spheno-palatine  ganglion,  and  l.lM*ncc  to 
the  soft  pahife),  i-iiiisin<;  \\iv  soft  pjdiitr  In  dninp  ninrc  ini  the  ailwted  side^ 
and  to  he  raised  ohlitjuely  toward  the  henllhy  side  on  phonalion,  arc  due  to 
nci  error.  Areording  lo  more  n'cent  investigations,  the  soft  fialnte  is  in- 
nerratitl  only  hy  (llwrs  from  the  vagii.'*-nccessory  and  not  from  the  facial. 
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DinturliaiKi's  of  ta«te  in  the  anterior  two  thirds  of  the  laugue  have  been 
rcppatwllv  fomul  on  the  paralyzed  sitlo,  l)nt  thoy  usually  iiUiiin  only  a  slight 
Ji-gnt'.  Thi'V  art-  explaim'ii  l»y  iin  atTivtirm  of  tlip  (iliers  of  \\w  (.•hnnla  tyiii- 
ptini.  whif'h  run  for  s'ltiii-  <tisiaiu't>  in  llic  fiii'ial,  ia^  hiif  licen  iU':^(Tili(>il  (tn  [hi;;^ 
i'Jl.  At  t]ie  bcfjrinning  of  tlie  paralysifr  iimny  [witients  cunipUun  of  jiulijci-live 
wiiitations  of  taste.  Later  on  tlie  Mtinliii^  uf  (at^le  may  oft'L>n  ha  iJittcovereil  hy 
i-nrcful  (filing.  Tm-lili-  n-nsiliilily  n\  ihv  tmiyuc  is  onl_\  i'xii'|)li4iiijilly  iliniiii- 
ished  (sensory  fiU'rs  in  tliu  t'luinhir).  A  iliminishi-d  f«'crt'1ion  of  saliva  (lilicrs 
in  the  chordu).  on  tin.-  paralyzwl  t:idc.  is  not  infreijuenlly  seen;  exd-ptionally 
also  an  incrvaM*.  Dit^turhanre;*  of  the  ^wcut  secretion  on  the  parnlyze<l  .-iide 
oceur  more  frequently,  ftjj)eoia!!y  anhidrosis.  If  the  lesion  l»e  loL-alwi  in  the 
re<;ion  of  the  p-riic-ulate  j/an<rlinn,  a  diminiitinn  of  the  laelir>-nial  Kit-rctiun  is 
always  fomul  ((!.  Kosler).  Ois- 
turbanees  of  hearing  are  friMpient. 
due  either  to  some  ennijilieating 
aural  tronhle  {vide  supra)  or  to 
a  (H>e\if!tin{(  iifTivtion  of  {hl^  acnix- 
lie  nerve,  rnralysia  of  the  stape- 
dius musele,  liiiwever,  sonielinies 
seems  to  caaw  8yinpt()Tn«i.  iiieliuU 
iii>;  a  marked  'H-Mittitivencsi;  lu  all 
loud  Anund.4,  and  even  an  almor- 
iiia]  acutontwH  of  hcariu^,  oapf- 
cially  for  low  note43  (hyperaciisis, 
oxyokoia).  These  syinptnii]?  are 
due  to  the  fact  that  in  paralysis  of 
the  Ktaf>edin^  its  antagoniiit,  the 
tensor  tynipani,  causes  a  nn-aliT 
tension  of  the  inimihrana  tyin[miii. 
(Aiv^orJing  lo  Hunt  the  farial 
nerve  h  a  mixed  niTve,  the  nerve 
of  \Vri>ttK-rg  fonriing  its  sens'iry 
portion.  Thiii  sends  sensory  fibers 
to  the  skin  just  in  frt^nt  of  the 
ear  and  to  the  exli-rnal  anili1»iry 
i-ana).  I^ftflions  invnlvin^  this 
portion  of  the  nerve  may  jtive 
r'lm  to  anaesthesia,  paiii.  atid 
lierpetic  eru]>tion  in  this  area. 
— 1\.|  Refle-ii  mnvenienls,  wink- 
ing, I'lc-.,  are,  of  t-nnrse,  lo.-it  in 
complete  [peripheral  fnciat  paraU 
ysiA.  The  speeial  reflexes,  which 
are  often  8cen  in  the  later  tita^^es 
of  facial  piiralysi.«,  will  be  dis- 
cussed later  on. 

By  tcslinK  all  the  symptiinis  ile>rriliml,  in  niost  eases  we  can  divide  with 
flcctiracy  upon  the  pfncc  when*  the  hreak  in  eondik-tion  in  the  facial  must 
9ccur.     If  we  c.\animf  tlie  accompanying  plan  of  the  facial   (Kig.  i:Jn),  'it-" 
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Fig.  l."9C.^Sc-hrmaHr  n'r*'''^''^''!'*""'^  "^  'h*  Inink  iif 
IIh'  faHal  fritm  ttic  Imm'  itt  tin-  okulJ  to  Ihv  |wa 
niiBi-riiiUH.  IJiiTL'ifiit  liiriiluulioiii'i.'F  \\\v  \f!n\<n  in 
|Mrnlyi>i:!t.  A'X  F.irial  r«r\'c.  V.jiA.dri'iil  JtMi>i>r- 
ficinl  iJ4-tnifUt].  \.e.e.p.t.  ^V^^'^■  rumrniiiimtiiiK 
wich  thf  lyiiii>uiiif  [ilc-xu».  S.»t.  Stnp^IuB.  Vh.t. 
VhimXa  tympuiii.  G/.  FJhors  of  ta»t«.  Spa. 
NiTVf  urivcriiiiiK  (.In-  nofivtiiin  nf  saliva.  .V.a. 
AriiMMtic  n'^r%'r'.  U.^.  Clvnictjltttr  KnEiolioii,  t'.at. 
StylntnuKfiid  rtmiitii-ji,  Sm.is.  i'uMtmur  nunc- 
111  II  r  ticTw. 
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visixl  by  Krh,  wo  run  irnsily  iinili-i'slmul  tlic  fnllowing  vh'wt  sympLoinalic  forma 
of  facial  paralysis.  Of  course  we  must  not  forget  thnl  many  poinb*  ( iimcrra- 
lion  of  ilie  soft  palnks  of  the  sijcrotion  of  saliva  aud  tuur;^,  etc.)  art'  utill  in 
Deed  of  further  investi^jation. 

(1)  Puralysis  of  llic  fnciai  muBolep;  Imt  tAsIc,  secretion  of  saliva,  and 
hoarinf^  noniial ;  soat  of  tlio  affection  in  the  jmrtiori  tietween  I  and  2,  usually 
thu  trunk  of  (he  fai-iul  liclnw  tlie  Fallopian  canal. 

(S)  i'liralysis  (if  tin;  fai-ial  muscles,  disturliuiico  of  taste,  and  eventually 
dnnini.slicd  .-wjcrctinn  of  .«filiva,  hut  hearing  normal ;  seat  of  the  affection  within 
the  Fallopian  canal  liotweun  2  and  1. 

(3)  Paralysis  of  the  facial  muaelos,  dis^turbanco  of  taittc,  dimiDishcd  ee- 
cretion  of  saliva,  atinornm!  Bfiitt^ncss  of  hearing ;  seal  between  3  aud  4. 

(-1)  Paralv'iis  of  the  facial  trnsolcs,  disturbance  of  taste,  diminished  bc- 
cretion  of  saliva  and  tears,  almormal  aciitcnesa  of  hearing,  aud  paresis  of  the 
Bofl  palate  (  f  vidfi  atipra)  :  seat  in  the  geniculate  ganglion  between  4  and  5. 

(5)  Paralysis  of  the  facial  muticlus,  diminished  secretion  of  saliva,  abnor- 
mal acuti-ncH-s  of  heiiririg,  luit  no  disturbance  of  taste;  seat  above  the  genicu- 
late ganglion  between  0  and  C. 

The  changes  in  electrical  excitability,  and  some  other  changes,  may  bo  l)08t 
described  in  connection  with  tlie  course  of  facial  paralysis.  Ordinardy  rheu- 
matic jMralysifi  Ijcgins  cpiile  suddenly;  less  freipieritly  the  onset  in  inotv  grad- 
ual. Somwlitnes  there  aa*.  for  a  short  time,  subjective  prndromata,  such  as 
abnormal  swisution-*  of  tiintv,  slight  ringing  in  the  ears,  and  very  often  painful 
»(.'nsationi^  in  the  ear,  behind  the  ear,  and  in  the  face,  which  symptoms  may  be 
referred  to  the  beginning  of  acute  inHammatory  processes  in  the  nerve.  In 
a  few  oa-iQs  the  ofcurrence  of  herpes  vosicloft  has  be^-n  observe*!  in  the  dis- 
tribution of  the  affeeti.'d  facifll.  a  conililion  which  may  Ite  most  readily  ex- 
plained, in  a<:ci>nlniicc  with  what  was  stiid  on  page  17fi,  by  reference  to  the 
numemii»  anastomoriett  between  ttic  branches  of  the  facial  and  those  of  the 
trigeminus. 

In  rcgarfl  to  the  general  course  of  facial  paralysis  we  distingnifih  the  three 
following  forms : 

(1 )  The  mUd  form  of  facial  parril^ais,  to  which  especially  many  rheumatic 
parolyscs  belong.  The  offection  is  usually  refon-ed  only  to  the  facial  muscles, 
dt!>turbaiice.s  of  taste,  etc..  being  wholly  absent  Electrical  excitability  in  the 
facial  and  the  paraiyzwl  nuiscUw  remains  entirely  nortiial.  Recovery  is  rapid, 
usually  in  two  or  three  weeks.  In  these  cases  we  may  certainly  suppose  that 
there  are  no  severe  and  deep-seated  anatomical  chang(«  in  the  nervous  or  mus- 
cular iil)ers. 

(2)  Tfi*"  viultlic  form  of  fnHal  /)/irrrh)s\s  (Erh).  In  this  there  is  no  com- 
plete reaction  of  degeneration,  but  only  a  partial  one.  The  excitability  of  the 
nen'o  is  somewhat  dimini;ilied.  but  it  is  not  lost.  In  the  muscles,  however, 
in  alwut  two  or  three  weeks,  there  appears  a  decidwl  increase  of  galvanic  ex- 
eitabilin-  to  direct  excitement.  The  anodic  cbwiire  opntraction  (.VnSZ)  is 
also  greater  than  the  cathndic  closure  contraction  {KaSZK  and  the  contrac- 
tions arc  slow.  In  rcpird  to  prognosis  we  may  <lecide  from  this  that  the  re- 
covery will  nitill  be  quite  rapid.     It  uwially  follows  in  from  four  to  six  weeks. 

(3)  The  xnjerr  form  of  facml  fuiraUjsi^  is  that  in  which  there  is  a  complete 
reaction  of  degeneration  in  the  nerve  and  muscles,  the  details  of  which  we 
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hare  learned  in  thir  previous  riiaptcr — I«hs  of  faradio  and  fralvanic  excitability 
of  the  nerv«,  low  nf  fiiratlie  oxeitahility  of  the  >iiu!icl{w,  aiirl  <|nantitfltive  and 
qualitAiire  changes  in  the  galvanic  excitability  of  Ihc  uiustlcn.  Tii  this  form 
thert  an;  alway*  fniii'SL-  prni-ciJbej*  of  di'mcni'niti'jii  in  tlii"  inTvt?  and  nlrophy  of 
the  musfles,  so  that  recovery  follows,  if  at  all,  only  after  three  to  »ix  aionth*,  or 
even  later,  because  the  prorrosiics  of  rppenerntion  require  at  Iwuit  an  much  time 
for  their  accomplishment.  We  often  f^ee  in  the  lator  stages  of  these  cdses 
iipecifll  symptom*!  of  motor  irritation  ( Ililzig).  Tliew^  cnnsiwt,  fir^Jt,  of  a  wUght 
nr  wimetimi-s  rery  pmtinunced  tnnic  ennlracturc  of  the  parnlyz<'d  nnisclcs, 
which  is  sometimes  very  striking;  if  such  cases  are  exarninni  eaielcssly,  we 
may  easily  mistake  the  (flacciil)  healthy  side  of  the  face  for  the  paralyzed 
side;  second,  of  pin^tle  spasmodic  rontractionis  of  thc^  nitiatile*?,  a  true  facial  tic 
(vide  infra)  following;  the  itaraly^i**  of  the  faciiil ;  third,  nf  sfH'cial  assnciatiHl 
movements — if  the  patient  closea  his  eyes,  winks,  etc.,  there  always  f^!low.^  a 
murkeil  distortion  of  the  corner  of  (lie  mouth,  which  canrwil  he  siipprcjwed; 
we  have  seen  this  symptom  f  ixHincntly  in  liludenta  in  whom  a  jienphernl  branch 
of  the  facial  ha."  been  injured  in  a  duel;  fourth,  of  an  increaiwd  rcllex  irri- 
tability— on  prinkin^j  the  skin,  or  Idowinj^  on  it,  vijjorou.^  mufioiilar  contrac- 
tion.>t  follow.  We  have  often  oursolve.«  soen  contractions  in  the  affected  facial 
miipoles  following  a  Mow  on  the  bridge  of  th^  nose,  on  the  na.'fal  bone,  or  on 
the  forehead  on  the  healthy  side.  These  reflexes  come  from  the  ><kin.  or  per- 
haps in  part  from  the  i)eriosteuin  and  the  fai-iriiL"  alsfx  All  iliew  symptoms — 
the  contracture,  the  abnormal  Iwitehinj^i',  and  the  a^^soriated  moveim'nls — 
may  last  for  a  very  long  tinu; — for  yoara  in  incurable  or  in  imperfectly  cured 
caw^. 

Prognosis. — The  prowncwiH  of  facial  pnralysiH  depends,  o(  coorHc,  in  the 
fir!>t  place,  upon  the  primar)'  diseap^e.  if  any  e.xistii.  Paralystis  in  tiiniors  of 
the  bofie  of  the  brain,  caries  of  the  petrous  bone,  etc.,  is  almost  always  inciir- 
able.  The  courM*  of  the  paralysis  in  affectionK  of  the  middle  ear  depemli; 
upon  the  curability  of  the  latter  disease.  Verj-  Lm|Kirtant  data  for  the  accu- 
rate proji^osis  of  rlictiniHtie  paralysis  are  Kcven  by  lln'  elwlrirnl  cxaniinalioii, 
as  has  hp^'ii  rarefnlly  dci^cribei;!  almvc.  Of  course,  we  can  never  fnnn  a  definite 
judgment  from  this  at  the  bc>cinnin^  of  the  paralvsis.  but  only  at  the  end  of 
the  lirst  week.  If.  nt  the  end  nf  the  first  week  or  fortnight,  the  electrical  ex- 
oitahilily  of  the  nerve  still  remains  normal,  we  can  almost  certainly  prophesy 
a  rapid  .and  fnvorable  course.  If  rraelton  of  de^jencration  nppcai-s.  we  cannot 
count  npon  recovery  in  the  most  favorable  cases  befori;  two  or  three  months. 
Relap.'M?^  almost  never  follow  dinvlly  upon  the  course  of  a  paraly.sis,  but  it  is 
by  DO  means  rare  to  see  peripheral  facial  paralysis  occur  several  times  in  the 
same  patient  after  intervals  of  some  yuars.  We  have  seen  a  man  of  about 
thirty  who  had  a  |»oriphernl  facial  paralysis  foor  times  within  a  few  years. 
which  disappeared  each  time  after  a  few  weeks — a  condition  which  possibly  is 
til  be  n'jjanh'd  as  annlogoiis  to  the  '*  periodica!  neulomotor  paralysiw  "  (see 
page  22!!)- 

Diagnosis. — The  symptoms  of  racial  paralysis  arc  sn  pronouncetl  that  the 
paralyi^-  il.^If  can  always  !#  easily  nvopnizctl.  In  regard  lo  the  precise  form 
of  Uie  jNiralysis  and  its  cause,  we  can  often  decitle  <mly  by  eonsiderins  the 
a'tinlngical  factorn.  «ncli  as  injuries.  exjMisurp  to  I'ohl.  or  aural  afTeetions.  Tn 
distinguishing  lictwcen  periplicml  and  central  (bulbar  or  cerebral)  paralyses, 
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the  other  coexisting  biitliHr  or  t'crcbral  Byniplonis  inuai  first  «f  all  hi'  iimihI^- 
er«d.  W'v  »\m]\  learn  lo  ncttgtmv  iiiort  iitH;urak'ly  IuUt  the  dilTcrcnt  modes 
in  w'hieh,  ir  th^sc  cHseis.  fticinl  jjaralysis  may  I'f  foinhiiied  with  paralysis  of 
thi*  ollii^r  itTcliral  rii-rvtrs  iir  tint  ni;rvcs  of  tht-  t-xtn'Miilin-.  In  d""iul>tiii!  tuses 
elfclricrtl  t',variiiii«liiti]  in  rifu-ri  nf  liwiKivr  vhIiic.  Kfat-tion  of  dcgeiuTfltlou 
can  be  present  only  in  peripheral  parfllysiB.  or  tn  such  ImllMir  paralyses  a» 
affect  the  fit>ers  of  thi?  facial  Ijdow  the  faciiil  nueleus  nr  affeet  the  nueleus 
itself.  In  all  eerebnil  parjilyw's  (liu  electrieal  exeilahility  ii*  pi-rfeelly  retained. 
It  [iiay  alsn  lie  nientitinitl  here  Uritilv  that  in  all  (crebral  facial  paralyses  the 
frontal  mnselej*  and  the  nrhieuUiris  pulpehrarijiii  arir  iinaltucled,  while  in 
nuelenr  ami  |«'r![ilu?ni]  imralyRW  they  also  arc  paralyzed. 

Treatment.— The  trcatmenl  of  llic  uriderlyinj^  disease  is  of  the  j?reftteal 
importance  in  all  cases  where  any  aural  atfectinn.  any  rentovuhle  cnnipressing 
truetliiifr.  as  nf  the  partitid,  nr  M'philii'.  lioi  at  the  Ixiltom  of  the  trouble.  The 
method."  of  treatment  indleated  in  sueh  oa^es  are  self-evident.  In  frR.-ih  rhcu- 
matre  facial  jmralyHis  it  is  advir^able  nt  fir»!t  to  give  a  few  doses  of  aspirin 
or  antipyrin,  etc.  In  other  cases  eleetricily  is  the  only  remedy  whieh  can  give 
positive  results,  altheu^h  we  niunt  not  overestimate  its  etlicieiicy.  In  the 
earlier  Biatjes  of  the  paralyais  we  may  recommend  the  stabile  conduction  of  a 
weak  constant  current  through  the  tiurieulo-niastoid  fossie,  four  to  six  times  a 
week  for  two  or  ihrtv  itiiniitcs — at  first  Ifie  aTioili!.  tlii-ri  the  ralliode,  to  the 
atTectecl  side.  Later  on  the  chief  treatment  is  periplieral  pdvanization,  or 
eventiiiilly  fitriidizatiim  of  the  miiseli^.  \Vc  phiCT  the  iiiitvde  in  IIk;  auricular 
fodsa  and  slowly  i-troke  the  dillcrcnt  nerve  branches  and  the  muscles  with  the 
cathode.  We  onu  often  eonlinn  the  faet,  iinmediatt'Iy  after  each  flitting,  that 
the  eye  closes  better  after  pralvanization  of  the  f>rbieularls.  Faradization  ex- 
eilej^  a  retlev  irritation  of  the  nerves  front  irritation  of  the  skin,  and  Iienee  is 
perhajis  of  service.  liUernnl  remedies  (stryulmin.  etc.)  are  pmbably  quite 
a»elew.  [In  old  and  incurable  cases  much  benefit  can  be  obtained  by  snturing 
the  facial  nerve  to  llie  liujfual  or  spinal  aeceasory.  In  tlii*  way  much  motion 
may  l)0  regained  in  the  paralyzed  muscles. — K.| 

In  secondary  eontractunw  wc  may  obtain  .^onie  favorable  results  by  melliod- 
ical  «trcti.-liing  of  the  muscles  by  wooden  wed;?es  inserted  under  the  checkfl  and 
by  massage. 
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4.     PARALYSES   IN    THE    REGION    OF   THE    MUSCLES    OF   THE 

SHOULDER 

Isolated  [laralyses  of  tliesc  niuReleH  are  rare,  with  (he  exception  of  the  prac- 
tically im[M>rtant  jiaralysis  nf  the  serratus.  IMsturhnnci's  in  their  functions 
are  more  freipient,  as  one  symptom  in  complicated  paralylie  states,  especially 
in  projrreysivy  muscular  atrophy,  and  in  diseases  in  the  neiphborhood  of  the 
cervical  sepncnt  of  the  spinal  cor<l  or  of  the  up|»er  cervical  vertebrie.  In 
syrin^iomyelia  paralvhes  in  llie  dislrilmtion  of  Hie  accessory  nerve  are  not 
uncomtTion. 

Paralysis  of  the  Sterno-cleido- mastoid  {i<iiinal  Arrrss4iry  Nffrrr). — The  chin 
ifi  simiewhal  niised  and  1nrne<t  toward  the  affected  aide  in  consequence  of  the 
antagonistic  contracture  of  the  other  stemo-mnRtoiri.  Motion  in  the  opposite 
direction  is  difficult.    In  bilateral  paralyaie  of  tliis  uiuficle  It  ia  very  difficult  to 
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hirn  the  hear]  with  the  chin  raiiwjd,  and  it  can  he  Hone  only  i in [wrf nelly.  The 
hi-ad  ri-ndilv  falls  hnckward  ami,  when  the  pHtiont  im  lyuig  ilou'n.  it  can  ho 
lifted  (tniy  witti  t)i'-'  gn_'iitei*t  ililht-iiUy  if  at  nil. 

Paralysis  of  the  Trapezius  {Sjtinul  A rra^sunj  .\'crrr). — Tht-  shouhk-r  sinks 
downward  and  furward  ,->•  tliat  the  supraclavicular  fossa  Incomes  deeper.  The 
mwlian  hordfir  of  tJie  si  .aiiulii  irnivw  tiutwanl  and  ib  not  ]iamllRl  ti»  tlx!  vortehral 
rulunm.  ftj*  under  noriiud  conditioiu*,  hut  il  riin«  ohlinuoly  fnini  helrtw  and  in- 
wani.  upwanl,  and  uutwiird.  Vcihititary  raiding  of  the  shnnUU'r,  "  slirti^jjring 
the  fihouhler,"  is  impaired,  and  it  am  I*  dnnc  only  t>y  the  lovntor  jK-npulffi. 
Tlie  arm  sinks  down  from  il^*  own  w<'i;;ht.  ami  therp  is  oftt^n  pain  in  the 
shouhler  from  fltret«  hinj^  thv  li;;anifntfl  of  ttie  joint.  If  the  claviciilai-  iwirtion 
is  paralyzed,  the  *ihnulrlfr  dm*  nut  tiidvc  tin  dcip  hri'jithinjj.  Raifiinfj  the  arm 
aliove  the  hori/imlal  h  also  afFcctcd.  frmii  tiif  impaired  Hsatirin  of  the  eeapnla. 

Paralysis  of  the  Pectoralis  Major  and  Minor  {Anterior  TUornnc  Xrrvrs). — 
AWuclion  of  the  upper  aim  ia  diniiiiU.  tUt-  hand  ean  he  plated  on  the  shoulder 
of  the  healthy  fJide  only  by  the  help  of  the  anterior  huridle  of  the  deltoid,  and 
the  palmt«  eainn>t  lie  clapiiod  In^'ulher  lianl  when  the  arms  an-  stretclied  fi>r- 
word.  The  function  of  the  pei-tdral  in  forcihly  drowin^  dnwn  the  arm  when 
raised  to  the  per])endienlar  (as  in  i-hnpping  wnud,  pulling  down  n  hanging 
rope,  climhinp.  etc.)  is  very  important. 

Paralysis  of  the  Rfaomboidei  (A*.  dnrmHn  xrapnttp)  eauftes  the  inner  edge 
of  the  Bcajnila  to  he  somewfial  raised  from  the  thorax  while  it.s  lower  angle 
aiovis  outward.  It  heeiuneti  dillieitU  tu  «|9pri>xiraato  the  si-apula  to  the  ver- 
tchne,  and  wholly  impossihlc  to  do  so  if  tlic  trajiezius  be  also  paralyzed.  The 
movements  of  the  extended  arm  inward  and  haekward  are  also  impaired  on 
account  of  the  defective  iixution  «d'  the  »'(apula.  Ifiolated  paraly.^is  f>f  the 
levator  angiiH  waputw  i-aus^ew  mi  noliceahle  Kymjjlmim.  hut  if  tlio  trajteziuti 
be  also  paralyzed  it  he^nmes  whnlly  imirosslhlp  to  raise  the  scapida.  'I'Ih-li  the 
a|iproxiinutiein  of  Hie  scapula  to  tlK>  vertehral  ('(dtimn  (rhiunhnidei )  and  the 
raipiui;  -if  the  wajmla  (K-Mitnr  arisruH  si-apiiljp>  are  eon\f>letely  abolislied. 

Paralysis  of  the  Latissimus  Dorsi  (i'<tibsra[tn!tir  .Vp/-rr>). — Tlicrr  iu  no 
deformity  when  at  n-nl.  hut  the  arm  cannot  h'  atrnngly  adductetl  inward  aud 
haekward  or  held  firnilv  to  the  trunk,  and  the  hand  cannut  be  placi-d  un  the 
sacrum.  The  latiwinius.  like  the  pectoralis  irinjor,  actH  in  drawing  dnwn 
vi;;orou«ly  the  raised  ariii.  Ftnally,  when  tli*'  hdi.>i>iimuH  is  paralv/ed,  it  affeets 
the  throwing  hark  of  the  slioulders.  a.«  in  the  position  of  the  soldier. 

Paralysis  of  the  Rotators  of  the  Harneras  Inward  and  Outward. — Move- 
ment}' of  rotation  at  tin-  siionUii-r  joint  are  hcsl  Icstcil  wiicii  tlic  fMtearni  is 
flexed  at  a  right  angle.  In  ])aralysi!*  of  the  inward  rolatorfi  (espoeially  the 
Buhscapalar.  innervated  hy  (he  tuths-capnlar  rjervf).  the  arm,  when  rolaled 
outward,  cannot  he  brought  back  again  to  its*  normal  position.  .A,ll  manipu- 
lations, too,  vhich  the  paralyzed  arm  tries  to  make  on  the  opposite  side  of 
the  body,  are  considerably  inipaired.  In  |MiraIysis  of  the  outward  rotators — 
the  tnfraspinHtus,  innervidcd  l.y  the  sujirasi  apiilar  nerve,  and  the  lores  minor, 
innervated  by  (he  axillary^rotalion  of  Ihe  nrin  outwanl  la  aholisliod.  In 
writing  and  sewing  (using  the  needle),  the  panilvsts  cauw^s  very  marked  dis- 
turbancc.  Paralysis  of  the  teres  major  (tiulwcapnlar  nerve)  eauses  hardly  any 
noticeable  disturbance,  sim-e  tliis  muscle  aets  merely  as  an  aid  to  the  latissimus 
(lorai  and  pectoralis  major. 
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Paralysis  of  tlie  Serratas  Anticas  Major  {i'aratysis  of  the  Long  Thoratnc 

Nrrre). — Tliis  pjiralysis  in  quiU-  imiimoii,  ami  theri>fore  is  of  }>r«ctifal  inipnr- 
taiiL-e.  lis  tm)«t  freijutTit  vhwm:  is  iniL'L-liiiiiii'al  injur)'  of  tlie  Iiiii{<  tlujnifie  nerve, 
«lH'li  us  IliHV  ncntf  fKjM'ciiilly  in  |nn'tt^rs,  (it'lil  luirnlii  win*  rarry  mu-ks,  swiKliers 
in  fij^hling,  etc  ^Vl'  hIwi  sec  iit  times  u  nciirilir  imrulysid  f>f  the  serrauis. 
t'cmiiti^  on  witti  pain  in  tliu  shoulder  witiiout  auy  (tin-iiveralile  i^auKe,  or  ait 
tlie  rc'wilt  ftf  liikir^  i*«ild  ('*  rlieutiialio  sfrralus  paralV'^iit '*).  Finally,  (lerrntiis 
paiTilyHis  niny  follow  aciiti*  infeelioiifi  diBfasre,  i>sjM'ciiilly  lyplmid  fever,  mIuti' 
it  i«  priibnlily  iilsti  of  nturitir  orijjin.  \\\-  hiive  set-n  sernituti  paralysis  after 
acute  articulnr  rlieijnintiti»n  iiiid  once  afUfr  ^nuorriioa.  Bilateral  paruly«i)i  uf 
the  serratus  is  w^cn  lu  one  nymptoni  of  extensive  iniiscular  atrophy,  especially 
ill  juvenile  muscular  dystrophy.     A  congenital  abwm-e  of  hoth  Mrrali  also 

oc-cui"»i  willi  the  i-nrre- 
spomling  dislurhauecs 
of  fniictidii. 

As  the  anu  han^ 
(Iriwn  quietly,  the  scap- 
ula on  the  pai-flly/ed 
side  h  Bonieuhnt  raised 
nnd  Kinnds  out  n  liKle 
from  the  chest  wsll, 
fnun  (he  ueticn  of  the 
antagonists  (the  trac- 
tion of  the  levator 
angnli  scflpulie,  the 
trajiczius,  and  the  pec- 
liiralis),  U»  loweraufile 
i:^  u  little  itppr<>\iniat€'d 
to  the  verlehi-al  eril- 
unin.  and  therefore  its 
median  ei]>;e  rum;  (ih- 
Hijiiely  upward  and 
outward  (Imctioii  of 
tlte  rlioirilMddei).  Thia 
faulty  position  of  the 
scapula,  however,  is  in 
many  caitett  only  of 
Blight  degree. 

If  the  pat  lent  wishes 
to  rai^  his  arm,  he 
can  raise  it  only  to  the 
horixonlal  position,  and 
we  fail  to  see  the  pro- 
jcctinn  of  the  tense  io- 
denlations  nf  tiic  ser- 
ratua  on  tlte  lateral  wall  of  the  cheet ;  but  an  noon  of.  we  seize  the  scapula  firmly 
anil  piitdi  it  forwani — that  is,  supply  the  mining  a<r1ion  of  llie  sevratus — the 
patient  can  at  once  rni-w  the  arm.  If  the  arrn  \»  raised  outward  to  the  hori- 
zontal line,  tlie  ik-apula  approaehcB  the  vertehrnj  column.    The  somewhat  pro- 


Flo.  137. — PonU^'sia  of  the  risbt  •ftimtuB  (pcraonnl  (il»i«-r\-atioii), 
Winjt  tike  |>mtn)MJon  o(  tho  rialiC  scapula  when  the  mrm  is 
Bt  role  tin!  forwurd. 
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JH'ting  lower  angle  then  conies  fthnoKi  lichiml  tlio  sinnous  proi'e^.  The  muatit- 
lar  masses  of  tlif  trn[ieziuR  «nr]  rlmnilinidri  are  rmwde^l  tngetlier  and  form  a 
swelling  which  is  alfficnt  on  tlie  li<,'a!Hiv  sii3e  when  the  arms  are  in  the  same 
positino.  If  Ihe  piilicnl  inoves  his  ami  forward,  wliich  lias  been  raisitl  out- 
ward, the  st-apulji  iiirnri  about  lis  vertic-al  axis  and  makes  a  wing-like  proje<.tioii 
alnmsi  ]ierpen<Iitul«r  to  the  Burfaee  of  the  back  (nVilf  Fig.  137).  Wc  <'nn 
now  take  the  scapnUi  hetwet-n  two  Un^iTs  and  grnsji  its  whole  irner  surface. 
The  latter  forms  u  ilei-p  lit)llnw  witli  the  niiddle  part  of  the  haek.  Si.*rratu8 
pmralvsis  tati  alrnosl  iilwii\s  be  reiugnizeil  at  the  lirst  glance  fnini  this  ex- 
tremely characteristic  and  peeiiliar  posiliou  of  tiie  scapula.  Tn  some  eases 
the  patient  can  still  raiiw  the  arm  almost  emnplotely  to  the  perj)endieular  in 
spite  of  paralyeis  of  the  serratus.  This  is  pnihahlv  done  by  the  help  of  the 
middle  portion  of  llie  frajH-zius.  llisimlmnn-s  iif  f^i-nsation  art-  ofti-n  entirely 
aliwnt,  hut.  on  careful  testing,  wc  can  oftim  find  n  slight  distiirlmin-e  in  Uie 
region  uf  the  scapula  and  shoulder  iu  truurniilir  and  nenritic  pnralysis. 

The  courw  of  serratus  paralysis  i«  usually  (cuile  tedious,  but,  as  a  nJe.  in 
ordinary  peripheral  ]>aralyses.  r<Tint'ry  takes  place  after  sovera!  niontliK. 
Manv  raites  are  tni'urfihh\  Tn'niiiu'nt  nmsisls  chiefly  in  the  application  of 
electricity  to  the  paralyzed  nerve  and  museles. 

6.    PARALYSES   Ofr  THE   TRUNK   MUSCLES 

{Back  SttueUi*,  AMmninnl  Sttueln.  Rtujiiratory  ituMda) 

The  muscles  of  the  hack  and  ahdonien  are  rarely  paralyze<I  except  as  a  com- 
plication  of  more  extensive  disease.  I'flralysis  of  thnse  muscles  is  seen  most 
frequently  in  the  different  forms  of  juvenile  mnscuhir  dystrophy  (r/.  i'.).  tn 
cases  of  eslensive  puliuiriyiditii-  pmalysis  (acute  |mlioinyelil,is  of  infants  and 
VMiirig  adtihs).  upon  careful  cxaniinaliou  wc  not  infrctjuently  find,  in  addilton, 
that  the  ahdontinal  and  h&vk  nuiRlcs  are  also  attectecl.  If  the  erector  splntc 
on  both  sides  is  atrophied  and  paralyzed,  the  vcrlehral  cDJunin,  wlien  (lui 
iwtienl  is  (lilting,  forms  n  cur\e  with  the  cnnvcxily  hackwdrd.  Thf?  patient 
supports  hijHself  by  putting  the  hands  on  t!ie  lhi;;ht!,  h'st  the  trimk  fall  for- 
ward. When  the  (riink  is  bent  forward  it  is  dillicult  cir  inijMjssihle  to  rcgiiin 
the  ujjriglit  position.  On  standing,  the  trunk  sinks  backward,  so  thot  a  plum- 
met dropped  from  the  upper  dorsal  vertebric  falls  behind  the  sacnira.  The 
anterior  portion  of  the  pehis  is  raised  by  the  contractinn  of  the  abdominal 
muscles  necessary  to  maintain  the  «iuiiibrium.  In  unilateral  paralysis  of  the 
long  nniseh^  of  the  hack  the  spine  hc<'ome8  seoliotic,  the  concavity  bL'ing 
directed  toward  the  healthy  side.  The  patients  do  not  lie  straight  in  bed, 
but  generally  with  the  trunk  curved.  If  the  abdominal  mns<des  are  jiaralyzed, 
llie  [Milicnt  can  no  longer  raise  tlif  trunk  to  an  erect  position,  when  lying  on  his 
l»ac-k.  without  the  aid  of  the  arms.  If  tlu'  hand  is  placed  on  the  alnlonien  wlnle 
tliis  is  attemjited.  no  tension  of  the  abdominal  muscles  can  be  felt.  Similarly, 
lateral  turning  motions  of  Ihtf  tnink  (changing  from  the  hack  to  thft  side) 
liecoiiie  diflicull  or  erilircly  impossible.  Fon-cd  movements  of  expiraliim 
(coughing,  singing.  s<reniiiing)  cannot  be  e.\ociited.  On  standing  ennd.  the 
Ik'Hv  is  very  prominent,  the  anterior  portion  of  tlie  pelvis  is  sunk,  and  the 
spinal  oolnnm  i.'*  I)ent  in  marked  hinlnsis.  \  plummet  dropi)ed  from  the  ufiper 
dorsal  rertebne  would  strike  about  in  the  middle  of  the  sacrum.    Id  unilateral 
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Iiantl>-si»  f>f  the  ahtiontiTitil  nuisck's,  the  contour  of  Iho  alMlomeii  is  occasionally 
altcivd,  »ih1  tliis  bcttjineii  pHrtkularlv  pronoiim-ed  in  silling,  i:mi^liirijr,  pres*!- 
ing.  etc.  Tht  navel  ie  drawn  Inwnnl  llic  lieallliv  sitli'.  l'HnLl)-);is  of  the  gmaller 
spinal  nuii^i-los.  not  niL'ntionod  here,  h  iMIfHtilL  to  ib-ti-i-mint'  jMisitivtrlv.  If 
tlie  oxtpiisors  ni  Ihe  limk  iw  ux'll  as  tlie  alulonuual  uiu-t-Iw  are  paralyzed,  it  is 
nil  Iniijfer  possible  to  keep  the  trunk  ercet. 

The  conilitiou  of  the  respimtorv  inuscleB  (int(-roiMttaU.  diaphrajini)  niuiit 
be  also  ol>«!rved  in  all  extensive  paralvrie-s.  es)»e<:-iall.y  sin<f  it  is  often  of  j^eut 
iin}Mirta[u-e  in  re^jard  t^^  Ihn  |irojjno«is.  Panilyfiis  of  Hit-  diajdiraj.'ni  {rule 
infra)  is  rerogniwnl  Ipy  t\u'  nlwenee  of  the  inspiratory  prutnrsioti  of  the  epi- 
gastrium; paralytiis  of  tiic  intcreustaU  by  th<^  abBODcv  uF  thu  iufipiratory  ele- 
vation of  the  ril)8. 


• 


6.     PARALYSES   IN   THE  REGION   OF  THE  UPPER  EXTREMITY 

Paralysis  of  the  Deltoid  Muscle  (AriUar^  |C(>c«fftj^ea:|  Nerve). — Delloitl 

paral^Tsis  oc-curs  eiUier  an  une  >;ytii[itt)tii  of  complicated  paralyses  involving  the 
brurhial  plrxui<,  or  H.->  an  isolated  Iraiitnnlir  anil  rheum^tiL:  paralysis;  that  if, 
neuritis,  he^jinuing  witli  |»ainK  in  the  region  of  tlie  Klunddor.  After  aeute 
artieular  rheujnalisiri  {i/,v.},  when  the  slmulder  Iiiis  heen  involved,  we  have 
also  rejiealedly  seen  deUui<l  paralysis  ("*  arthritic  or  arthrnpathi<'  paralyuis") 
with  atrophy  of  the  nuisek'S.  Finally,  (leltoid  paralys-ij^  is  a  eonnium  sympl'tm 
in  the  nioiit  varied  itpiintl  and  eerehral  diseases.  The  eharai-terititii-  tivniptoiu 
of  (lidtoid  )iaral_vj»i*  is  the  ini|M)!*f*ihility  of  raifiing  the  upper  ami  when  it  in 
hanging  down  verlirally.  hut  we  nniNt  reiiiendier  that  the  ditTiTeiit  parts  of 
the  deltoid  need  not  always  lie  eijiially  alTiH-ted.  The  anterior  bundle  of  the 
muscle  raiscii  llic  ami  ohli<|ucly  forward  and  inward,  the  middle  hundle  out- 
ward, and  the  posterior  hundle  hackward ;  the  latter  also  serves  chiclly  to  draw 
the  ann  ontwHrd  and  hai'kwnrd  when  it  has  Iksen  raised  forward.  The  arm 
iit  raised  fi>rwanl  anil  'Hilvtanl  iiy  the  aetirni  of  the  deltoid  only  up  ti)  the 
horizontid.  aixl  il  is  raipitHl  Imrkward  imly  'o  nn  angle  <if  alwiut  forty-five  de- 
grees. To  raiw'  the  arm  romplelely  lo  (he  p<'r|irMdi<-iihir  tin-  serratus  anticus 
mnsl  «<'t  (riiie  xH/;r«)-  If  the  anleriiM"  tuitKlh'  of  the  deltoid  he  cliieHy  para- 
lyzed, the  palhint  can  no  longer  put  his  hand  to  Ids  head,  raise  the  arm  to 
the  ojipositc  sliovdder,  etc.  If  the  pnsterior  hnndle  he  paralyzed  he  can  no 
longer  put  his  hand  in  his  tniusers'  ]joeket.  In  i-oni)ilete  paralysis  the  arm 
usually  hangs  down  loosely.  If  Hie  jHitient,  nevertlielcHS,  makes  a  vigoiiJiid 
clfort  to  raise  his  arm.  the  shoulder  is  usually  raiwd  and  the  iH-apula  turned 
from  the  conlmrtinn  of  the  traiiezius  and  serralus.  In  a  few  caee»  only  has 
it  been  ob?erve<l  that,  where  the  deltoid  is  wholly  paralyzed,  the  patient  cun 
still  raise  hii^  arm  liy  the  aid  of  the  upjier  |joriion  of  the  peetoralis  major  or  of 
tlio  supniKpinatiis  nud  trapezius.  It  is  easv  lo  avoid  mistaking  anchylosis  of 
the  shoulder  joint  for  didloid  paralysis  hy  making  a  few  passive  movements 
of  the  arm. 

Faraljrsis  of  the  bleep*  and  brachialis  anticus  {muiiculit-rntnttvi)n.t  uervf) 
is  only  ■.■xceptiniially  an  isolated  jmraly^is.  hut  it  i^  i|uife  ofl**n  ■^•eii  »'<imliine(l 
with  other  pan»ly.«ps.  The  forearm,  when  in  sti])innlioii,  cannot  \>e  Hexed,  hut 
in  pronation  the  supinator  longu.t  ean  slill  display  its  action  of  flexion.  The 
action  of  supination  by  the  bire|it<,  which  It  exerts  when  tlte  forearm  is  Hexed, 


DIFreRKNT   FORMS  OF   PRRIPIIKIUr, 


241 


fo  ftlBO  Rbsent.  W'v  can  nadily  niognixe  this  action  on  ourfielvcii  bv  making 
a  rapid  ami  forfiliU*  ninvfiuftit  of  Biijiinatioii  when  the  foreann  is  flexi'il  ami 
then  feeling  the  cnntrHetion  of  the  bie*'|iR  with  tJie  (jn^jcra.  We  somctimeB  eco 
«t  llie  wiMH'  tinit^  a  ilisiurbancf  of  wiisiliility  on  the  ra<iial  side  ot  the  forearm 
from  an  atTection  of  a  eutaneims  hraiich  of  tlie  musculo-nitaneous  nene, 

BBdial  [Moiculo-kpiraJI  Faralysis, — The  anatomical  course  of  the  raf]ia1 
lU'rv)!  caiisen  prew^uri-  [Miralvf*is  of  tJiit*  nervi-  to  be  among  the  cotnnnHiest 
[MTipherttl  jMiralytwR.  II.  is  stvn  fsiM'cially  when  the  ncrvi!  is  praiseil  against 
ihi*  hunients  during  sleep  hv  tlie  IkxIv  *>r  head  lying  un  it,  in  (Irunkenrieas. 
sleeping  on  a  wooden  bench,  on  the  hard  gmuml,  etc.  The  paralysis  is  usually 
notiiwcl  immeJiately  on  waking.  Other  traiimalie  inHuenevH,  tlir&ct  injuries 
of  the  nerve,  compression  in  dislcxation  of  the  shoulder,  in  fractures  of  the 
hnnienis,  in  jn-encnn-  from  (■^llt^■IleK,  in  liHtiihiging  iir  fettering  the  arm,  eir., 
are  also  fretjtient  euuses  nf  rn<lial  paralysis.  It  is  worthy  of  note  thai  paralysis 
of  the  extensor  digitonini  has  beeu  repeatedly  seen  to  follow  siibeulnncoiis 
injeetioDS  of  ether  on  the  cxtonaor  side  of  the  forearm.  Kxfwsure  to  eold 
frheiiniatie  radial  paralysis)  plays*  no  ver\'  great  part  in  the  jetiology  of 
paralyfiis.  Radial  paralysis  is  alsn  rare  after  acute  infectious  diseases.  Lead 
jMiralysis,  which  ia  localized  chiefly  in  (he  distribution  of  the  radial,  is  ilis- 
cusscd  below. 

The  radial  innervates  the  triccp!i  and  tlic  muBclcs  on  the  extensor^ide  of 
the  forearm.  I'aralysis  of  the  triceps  ii>  present  only  in  the  cases  where  the 
point  of  Icaion  is  situated  quite  high  up.  as  in  eriitch  paralys*^,  dislocation 
paralyses,  plexus  pflralyse«,  etc.,  hut  it  is  absent,  or  at  least  it  is  only  faintly 
manifetit,  in  most  of  the  ordinary  pressure  ]>aralyses,  in  which  the  place  wheie 
tlie  radial  turns  alxiut  Ihe  hiunerus  is  the  point  of  coniprcssion.  Triceps 
paralysis  is  readily  recognized  by  the  inipossihility  of  extending  the  forearm, 
but  we  must  always  make  llie  ex|M>rinicnt  with  the  up])Gr  arm  raised,  so  aa  to 
cxriudc  tlie  action  of  gravity  in  extending  the  fdrearin. 

l^aralysis  of  the  nuiscles  on  the  extensor  side  nf  the  forearm  may  at  once 
Iw  riTftgntzcd,  since  tl»'  hinul  hangs  down  relase*!  in  a  Hexeit  j)osition  (sec 
Fig.  138).  Any  dorsal 
cxtensitjn  hy  the  extensor 
carpi  ulnaris  and  tltc  ux- 
tenmrcH  carpi  radialU 
longuB  ct  brevis  is  im- 
|Hissihle.  and  the  lateral 
movements  of  the  hand 
in  abduction  and  adduc- 
tion AK  rendered  ditfi- 
enlt.  The  fingers  are 
rtexeil.  tlie  first  ])hnhui.x 
cannot  l»e  extended  by  the  extensor  communis  digiLomni,  extensor  indicis, 
and  extensor  minimi  digiti;  but  if  the  first  ptmhing^>s  U*  extended  pas- 
sively and  supported,  the  extension  of  the  terniina!  phalanges  is  perfectly 
normal,  from  the  action  of  the  interossei  which  are  jiupplied  by  the  ulnar 
nerve.  Tlie  thumb  is  flexed  an<l  athliicted,  and  can  neither  I)e  abducted 
nor  extended  actively  (extcnsnres  imm  melacarpi  et  prirtii  et  S(H.-undi  inter- 
uodii   pidlicis).      If   the    foryarm    he   extended   and   pninated    it   cannot   be 


Via.  I3S. — Posltinn  of  the  Ivattd  in  pwatydn 
cil  the  railiul  uvrvv.      (Prom  Ssiuuuuij- 

LER.) 
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jwralysis  of  tlit-  alMidininal  nnwclos,  the  contour  of  the  alj<l('nien  is  (K-ea*ionally 
ulUircti,  Bii'l  lliis  IcroniCf'  paiikularly  pronmitu-t'd  in  sitlinp,  (-oiij»liiiig,  pross- 
ing,  etc.  'I'he  navel  ig  druwn  IowmhI  tlif  liitillliy  sidi'.  Pm-alyKis  of  tin-  gmaller 
ppinal  niiiw'iRs.  r»i>l  iia-filioiici-l  liore.  i**  (iilliiiilt.  1*i  tlirirrmiiw  |iositin>ly.  If 
Iht*  fxleiisors  uf  tlii>  limk  as  well  us  the  aluJoininal  uiuwits  art-  pm-iilvzcHi,  it  is 
no  InnpiT  p«)wsiM(.'  to  keep  the  ti-unk  erett. 

The  condition  of  the  respiratory  inut»cU?a  (inltToostuls,  cliaiihraHin)  must 
he  olso  obsorvcil  in  all  exleni»iYt'  ]wralyi*(».  e^jKaially  since  il  is  often  of  great 
iisiporlaiK-i!  in  n-jiiiiLl  to  tin;  pro^'niifis.  Paralysis  of  the-  diaplira^'m  {rido 
itijra)  iri  rcrognizcil  hy  tho  alisHJici'  of  the  inspiratory  |)nitniBi(iii  of  i\\v  cpi- 
gastriuni ;  paralysis  uf  the  intcrcoeUts  by  die  iihsencc  of  tlio  inspiratory  ele- 
vation of  the  rihi>. 

6.     PARALYSES   IN   THE   REGION    OF   THE   UPPER  EXTREMITY 

Paralyais  of  the  Deltoid  Muscle  (jTi7/ar>  \Circumfifx\  ^trve). — Dellnitl 
paralysis  occurs  eitlitT  as  ono  ■■yniptom  *>t  eorapllcatt'd  paralyses  involving  the 
hnu-liial  pli-xuf.  or  as  iin  isolated  traumatic  am)  rfieiinmlii:  paralysis;  that  is, 
neuritis;.  ]H';;iiiinn^  witli  pains  in  the  region  rif  the  shoulder.  After  acute 
articular  rheuniaiisui  (»/.  i.).  when  the  shouUlor  has  lietin  involvud,  we  have 
also  n-jfcatedly  seen  deUoitJ  paralysis  ("arthritic  or  arthn)jMithie  paralysis'*) 
with  alrophy  of  Ihc  riiusch's,  Kirifilly.  deltttid  jwralysis  is  a  coninum  symptom 
iu  till-'  iiKist  varied  spinal  and  cerehral  diseiis^'K.  The  diaraLteristic  symptom 
nf  deltoid  paralysis  is  the  inipossiljility  of  raising*  tlu>  up|ifr  arm  when  it  is 
iiaiifjinji  down  verlii-aUy,  hut  we  iriusi  rrmeiuU-r  that  tlie  ilitTercnt  parts  of 
thf  dcltoirl  nwd  not  always  be  tHjiially  affwted.  The  anterior  Imiidle  of  the 
ituiscle  raises  the  arm  olilifiuely  forward  and  inward,  the  itiiildle  Imndie  out- 
ward, and  the  pnjiterior  iumdle  backward ;  the  latter  also  serves  chleHy  to  draw 
the  arm  outward  and  hatkwjir"!  wlif*n  it  has  !«««  raised  forward.  The  arm 
is  raised  fnrwiird  ami  outward  hy  the  aetiim  {if  the  di'Lloid  oidy  up  tn  tliu 
liori/<inlal.  and  il  is  raised  ba^'kuaril  onlv  to  an  anj^le  of  almut  fnrly-five  rJe- 
j^rei's  'I'm  niisi'  tlic  arm  c<nii[»letelv  bi  the  ]ii>rperiilii'idar  tiic  wrratiis  anticns 
must  act  {vuic  .-ci/y/m).  If  tlic  anicrinr  htiti'Hc  of  the  di'ltoid  he  ehietly  para- 
lyzed, the  patient  can  n«  lousier  put  his  hand  tn  liis  head,  raise  the  ami  to 
tlio  np]>osite  shoiildfr.  ete.  If  the  posterior  bundle  he  paralyzed  he  can  no 
longer  put  lus  iiand  in  his  trousers'  imcki't.  In  complete  paralysis  the  aim 
usually  hangs  <iuwn  tiiostdv.  If  the  patient.  neverthclesH,  makes  a  vigorous 
ettort  to  raise  his  arm,  the  shoulder  is  usually  raised  and  (he  scapula  turned 
frfMD  the  mutrsc-titm  of  the  trapezius  anil  scrratiis.  lo  a  few  cases  only  has 
it  been  observed  that,  where  the  deltoid  is  wholly  paralyzeci,  the  patient  can 
still  raise  his  ann  hy  the  aid  of  the  upper  portiim  of  the  pectoralis  major  or  of 
the  siijirasplnahis  and  trape/ius.  It  is  easy  to  avoid  mistaking  anchylosis  of 
the  shoulder  joint  for  ilelloid  paralysis  by  making  a  few  passive  luovemeuta 
of  the  arm. 

Paralysis  of  the  biceps  and  'brachialis  anticus  (mmrui't-mtanrovi*  nrrvr) 
is  only  excepti'-nally  an  isohited  paralysis,  but  it  ts  ([iiitc  often  seen  comhitted 
with  other  paralyses.  The  forearm,  when  in  supination,  cannot  be  llextHl,  but 
in  pronation  the  supitmtor  Inngus  can  still  display  its  action  of  flexion.  The 
action  of  supination  by  the  bice|)s,  which  il  exerts  when  tiie  forearm  is  flexed. 
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is  also  absent.  We  van  readily  roL-nf^iz«  this  action  on  oureclveit  liv  making 
a  rapid  antl  forcible  movement  of  supination  when  the  forearm  is  fiexetl  and 
tlien  ftH^linj*  Uie  i-oiitraclion  of  the  Lici'})^  with  thf  fingers.  We  snmelinies  see 
at  ilie  Bame  time  a  (listurbaiu-e  of  scn«iiiility  on  tlie  radial  side  of  the  fonmrm 
from  iin  iifrc<-(inii  nf  ii  ciitmii'nijs  briincli  t>r  the  mui-euln-rulanenus  nerve. 

Radial  |Muscalo-8piral|  Paralysis. — The  anatoraical  conrso  of  the  radial 
nerve  tauees  pressure  paralysis  of  tliis  nerve  to  be  among  the  coniinoiie*t 
peripheral  paralvftes.  It  is  fecn  etipecially  ulien  the  nerve  is  pressed  (ijrainfjt 
the  humenia  during  sleep  hy  the  IhmIv  or  head  lying  nn  il,  in  driinkiMinese, 
fileeping  on  a  wijoden  benrh.  on  the  hard  groniid.  etc.  The  paralysis  U  iisiially 
noticed  immediately  on  waking.  Other  traumatic  iDllueuces,  direct  injuries 
of  the  nerve,  eomprewion  in  dinloration  of  thci  shoulder,  in  frnctiires  of  the 
bnnieniB.  in  presanro  fr^iiti  crutches,  in  bandaging  or  fettering  the  arm,  etc., 
are  alw)  frequent  causes  of  radial  pjiralysis.  It  is  woi-thy  of  note  tliat  paralysis 
of  the  extensor  digitorum  has  been  repeatedly  seen  to  follow  stibcutaneous 
injectiona  of  ether  on  the  extensor  aide  of  the  forearm.  Kxposure  to  cold 
(rheumatic  radial  paralysis)  plays  no  very  great  part  in  the  n?tiology  of 
jNimly.sis.  Radial  paralysis  is  also  rare  after  acute  infectious  diseases.  Ivcad 
paralysis,  which  is  localized  chiefly  in  the  dirttribution  of  the  radial,  in  dls- 
cua^ed  below. 

The  radial  innervates  the  tricejMt  and  the  muscles  on  the  extensor  *Eide  of 
the  forearm.  Paralysis  of  the  triceps  h  present  only  in  the  cases  where  the 
point  of  lesion  is  situated  quite  higli  up,  as  iu  crnti:h  paralyses,  dislocation 
{laralYses,  pIcLXUS  paralyses,  etc.,  hnt  it  is  nhsent,  or  at  least  It  is  only  faluily 
nianifeiit.  in  moe(  of  the  ordinary  pressure  paralyses,  in  which  the  place  wlieie 
the  radial  Inrrs  alxmt  the  humerus  is  the  piinl  of  pnmpressioii.  Triiffw 
paralysis  is  readily  recognize*!  by  the  impossibility  of  extending  the  forearm, 
hut  we  must  alwa.vs  nmke  the  experiment  with  the  upjH'r  arm  raiseil,  so  as  to 
exclude  the  action  of  gravity  in  extending  the  ^jrcarm. 

I'aralysia  of  tlie  imisi-les  im  the  extensor  side  of  tin-  furcarni  rjiay  at  otico 
I»e  ref»i;niizi'<l,  since  the  liiind  hangs  down  rcliixeil  in  A  llexwJ  ((i)sitioii  (j;ec 
Fig.  138).  Any  dorsal 
extt-ntiion  hy  the  e.\1eusor 
ear|ii  ulnaris  and  the  ex- 
ten&unM  carjn  radia  I  is 
longna  et  brevis  is  Itn- 
possihle.  and  ihe  lateral 
movenienls  of  lite  hand 
in  sbdnction  and  adduc- 
tion are  rendered  diffi- 
cult. The  fingers  are 
Hexed,  the  first  phalanx 
cannot  be  extended  by  the  extenaor  communis  digitorum,  extensor  imiicie, 
and  extensor  minimi  digili;  but  if  the  first  phalanges  be  extended  pas- 
sively and  suppurted,  the  exten^iion  of  the  terminal  phalange.'*  is  perfectly 
normal,  fr^im  the  action  of  the  interossei  whicli  are  supplie<l  by  the  ulnar 
nene.  The  thumb  is  fle.xed  and  adducted,  an*l  can  neither  he  abducted 
nor  extended  actively  (extensorea  ossis  melararpi  et  prirai  et  secundi  inter- 
Qodii  pollicis).     If  the  forearm   be  extended  and   prouated  it  cannot  be 
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piiralypis  iif  the  jiliihmiitiiil  tiuiriili'i*,  tin;  i^ntniir  of  llit!  abdomon  is  occasionally 
altered,  ami  tlti»  btrouics  partitulHrlv  prcnrHiiicwl  in  sitting.  c-oii^hin<;,  pre&s- 
inp,  etc.  The  navel  is  di-uwn  toward  tJie  lifaltliy  Ridr.  I'lirnlvxis  (if  i\w.  sinallpr 
pjiinal  imisc-les.  not  incntii»npd  lieri',  h  (linicult  lu  ilflprmiiie  |>i>8itivL-Iy.  If 
the  c-xtiMiSDrs  of  (Im  tpmk  as  woil  as  tliu  aluloiniiiHl  iimst-U'S  »rv  paraiy/A'd,  it  18 
no  limpT  pdtihililu  to  ktijij  the  (ruuk  erw-t. 

The  eonditinn  of  the  respiratory  munctes  {intereoguU.  tliaphmsrni)  mvwt 
Ik.'  also  observed  in  ull  extensive  imralycea,  especially  sinre  it  in  often  nf  great 
ini]Mirl(inco  in  roj?ard  to  the  progiinriis.  r«ralysii?  of  tbe  iliiijjjira'iiii  {virh 
infra)  is  reeognizeri  liy  the  idpnencc  of  the  iiiHpirHlory  jirotnision  of  ilie  e])i- 
gnKtriinii;  piinitysis  of  the  inlereostats  by  the  absence  of  the  impiratory  ele- 
vation of  the  ribs. 


6.    PARALYSES  IN  THE  REGION  OF  THE  UPPER  EXTREMITY 

Paralysis  of  the  Deltoid  Muscle  {/IxiV/ari/  [Cinumjiex]  Nene). — Doltoid 
paralysis  ix-fiirs  riiher  bs  ciiil'  svmptnm  of  eoiujjliL-ated  paralyaea  iuvolvitifi  the 
brarhifll  plexus,  or  as  an  ifolntnl  traumatic  and  rlKuiiiiilif  ]iaralysi.<;  that  is, 
neuriliii.  Iie^inning  with  pains  in  tin-  region  of  the  slioulder.  After  acute 
articular  rheunialism  (y.  r.).  when  the  !^l)()lJide^  has  been  invnlved.  we  have 
alftt*  re|>eatpdly  seen  deltoid  paralysis  ("  artlirilic  or  arthnijnilliic  jiandyais'') 
ivith  atrophy  of  the  niiisch-s.  Kinnlly,  delloirl  paralysis  is  a  eoininon  Hvinptmn 
in  the  most  varied  fpinal  and  eeivbral  disease-*.  The  eliaraitcrislic  sytnpUim 
of  delt<iid  pnndysis  is  the  iiiipossihiilty  of  ralisin^'  the  upper  arm  when  it  is 
hanRJiif;  d"»wn  verti<-ally,  hut  we  nnist  renu'nd»or  tluit  llie  ditrerenl  part*  of 
till*  deltoid  need  not  always  Iw  eipially  afleeted.  The  anterior  btindle  of  tlie 
nuiRele  raises  tlie  arm  oblirniely  forward  and  irnviird.  the  middle  Inindle  out- 
ward, mid  (lie  pnst4.'rior  bundle  liai.-kw»rd  ;  the  hitler  alsct  scrvt's  eliiellv  to  draw 
the  arm  oulwar*l  and  haekward  when  it  has  hotm  raise<l  fonvard.  Tlie  arm 
i»  raifteil  fiirward  nnd  outward  tjy  the  ai-tirm  of  (he  deltoid  only  up  to  the 
lioriznntal.  and  ii  is  itiist't]  lnK'k«ard  ordy  In  an  «nf,'lt'  of  flboiil  forty-fivr  de- 
Knt-s,  Til  raisr  IIil-  nrjii  rihtiipleli'Iy  to  the  piT|«Midiridiir  tlie  serrattis  nnlirua 
nnisl  ael  {ridf  ^upni).  If  the  anterior  Imiulle  <d'  the  delioid  W  chietly  pnra- 
lyzi'd.  the  iwtieiit  enn  no  lonj:er  put  his  hand  t"  bin  head,  raiw  the  ann  to 
the  o]i]i()!*ite  »h<iulder.  ele.  If  the  [Kigterior  bundle  be  paralyzed  he  eaii  no 
longer  put  his  hand  in  his  trousers"  inx'ket.  In  <()riipleie  paralysis  tlie  arm 
usually  hangs  down  hnwely.  If  the  patient,  neverthelesi*.  makes  a  vigorous 
effort  to  raise  his  arm.  the  slimdder  is  usually  raised  and  tin*  scapula  turned 
from  the  coDtraetian  of  the  trapezius  and  serrotus.  In  a  few  eases  only  has 
it  iK'en  observed  that,  wlieiv  the  deltoid  is  wholly  paralysed,  the  patient  ean 
still  raise  his  arm  by  the  aid  of  the  ii])|H:r  portion  of  the  peetoralis  major  or  of 
the  ftujiraspinatus  and  trai)ezius.  It  is  easy  to  avoi<l  mistaking  amdiylosij*  of 
the  fihouliler  joint  for  deltoid  paralysis  by  iriakiiig  a  few  passive  movements 
of  tlie  arui.  • 

Paralysis  of  the  biceps  and  brachialis  anticns  {timxrn}it-fnUiiifiiiis  nfrvf) 
K  nnlv  <-x<  cpti'midlv  an  isolated  jmnilv^i^,  Imt  it  is  ipiite  nfleu  swii  roudiined 
witli  other  jmratyse*.  The  forearm,  when  in  supination,  eaniiot  be  tli'xeil,  but 
in  pronation  the  Hupinator  lougus  can  still  display  its  netitm  of  ilexion.  The 
lU'liun  of  HupinaliiHi  hy  the  biet<ps,  whieh  it  excrti^  when  Uic  fureann  id  flexed, 
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is  also  abacnt.  We  can  readily  recognize  this  action  on  ourselves  by  making 
a  rapid  and  foiiibl*?  mnvemeut  of  supiiialioa  when  the  foreanu  is  flexed  aud 
then  feeling  tlie  citniruction  of  the  bif^jw  \rith  the  Rnfren«.  We  Rometimea  mo 
at  the  some  tini«  a  (iigturl»ani-i?  of  M>u»iil>ility  on  tho  milial  side  of  the  forearm 
from  an  attwliini  of  a  nilarn'mis  hraru-h  of  the  niusonIn-nitane*ins  nerve. 

Badial  [Uaicalo-spirall  Paralysii. — ^Tlie  anatomical  course  uf  tlK  radial 
nerve  t-iiuses  pri'Ksnre  |itirHly»i8  of  this  nerve  to  be  nnionj;  the  commonest 
pL'ripberal  jwralys**.  It  in  seen  i>si)ccially  when  tlie  nervo  is  pre*ted  a^ain.-it 
the  humeniR  durin^r  slwp  liv  the  f»o(ly  or  liead  lyinjr  on  it,  in  drunkenneii*, 
eU«pin<;  im  a  wiKiden  licuch,  on  the  hard  ground,  ele.  The  paralysis  is  usnally 
nottecd  inimedjatc'ly  on  waking.  Other  tratimatie  influences,  dinx-t  injuries 
of  the  nervt!,  compression  la  dislocation  of  the  shoulder,  in  fracturcg  of  the 
humerus^  in  presotire  from  crutches,  in  bandajiring  or  fettering  tlie  arm.  etc., 
are  aUu  fretjueut  cau»e«  of  radial  ]»araly8i8.  It  is  worthy  of  note  that  parnlysia 
of  the  exteufwr  diKitonim  has  ]»een  repeatedly  seen  to  follow  subcutaneous 
injccliona  of  ether  on  (lie  extctiDor  Bide  of  the  forearm.  Ex|ioBuro  to  coUl 
(rheoniatii-  rmlial  parslysis)  play^  no  very  great  |Mirt  in  the  a'tiology  of 
paralyiiis,  Hadial  paralysis  is  also  rare  after  acute  iufeclious  diseases.  Lead 
paralysis,  which  is  localized  chiefly  in  the  distribation  of  the  radial,  is  dis- 
cussed  belnir. 

The  radial  innervates  the  triceps  and  the  muscles  an  the  exiensor'side  of 
the  fon-arm.  Faralyt^is  of  the  triceps  is  present  only  in  the  cases  where  the 
(KiiDt  of  lesion  is  situated  ijtiile  lifgh  up,  m  in  crutch  paralyses,  dislocation 
jwrfllyses,  plexus  paralyses,  etc..  but  it  is  absent,  or  at  least  it  is  only  faintly 
manifest,  in  most  nf  Iho  ordinary  pressure  paralyseg,  in  which  the  place  whcie 
the  radial  turns  about  the  luuneruB  is  tlie  iM)inl  tif  ct^mprefision.  Triceps 
paralysis  is  n-adily  rccognt/A-d  by  the  ini]>ofwiliility  tif  extenilini,'  the  ftirearui. 
but  we  riuiHl  always  make  the  experiment  with  the  upper  urrn  raised,  bo  as  to 
exclude  the  action  of  gravity  in  extending  the  forearm. 

i^aralysii  of  the  nuisi-les  on  tim  extensor  side  of  the  forearm  may  at  once 
Ijo  rei-o^niM-<i,  since  llic  hand  hangs  down  relaxed  in  a  tlexed  po.^ition  (ace 
Fig.  i:J8).  Any  dnrsal 
exiensiciii  by  the  extensor 
carpi  ulnaris  and  the  cx- 
tenwinai  carpi  radialis 
longus  et  brevis  is  im- 
pos(>ihle,  and  the  lateral 
morementi;  of  the  hand 
in  abduction  and  adduc- 
tion are  rendered  diffi- 
cult. The  fingers  are 
flcxetl,  the  llrt-t  phalanx 
cannot  be  extended  by  the  extensor  communis  digitorum.  extensor  indicia, 
and  extensor  minimi  digiti;  but  if  the  first  phalanges  be  extended  pas- 
sively and  supported,  the  fxtension  of  the  terminal  ])halanges  is  perfectly 
normal,  from  the  action  of  the  interossei  which  are  supplied  by  the  ulnar 
nerve.  Tho  thumb  is  flexed  and  adducted,  and  can  neither  be  abducted 
nor  exiended  aetively  (extensores  oasis  nieliicnrpi  et  primi  ct  sccun^li  inter- 
Dodxi  pollicis).     If  the  forearm   be  extended  and   prouated   it  cannot  be 
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atjpiiml4>(1  (Fupinalnr  lirevirt),  but  llie  flpxcd  fiiri'anii  can  lie  Piipinatwl  by 
(he  biceps.  Klexion  of  the  forearm  in  Biipination,  whit-'h  is  iKiny  hj-  the 
biceps  and  brat-hialis  amicus,  is  retained,  but  flexion  when  half  pronated 
("middle  position  ")  i&  weakened,  from  the  paralysis  of  tlie  siipinaliir  hmgiis- 
If  we  hftvct  tlie  patient  make  sliort  and  rapid  niovL-menttt  of  llexion  of  the  fore- 
arm in  this  position  we  iln  not  nee  the  rharacteristio  normal  (ironunenpfi  of  the 
tenw  sii]iinator  longu;*.  The  very  eharaL-teriiitic  promim-nee  of  (his  niusrle  is 
also  wanling  if  the  patient  tries  to  hold  his  pronated  and  semifirscd  forearm 
firm  against  forcible  attempts  at  extension.  The  supinator  longnt>  in  only  ex- 
ceptionally spared  iu  radial  paral_)-sis. 

The  functional  dii^tiirhancc  of  the  hand  in  radial  paralysiB  i«  very  consid- 
erable. The  aetion  of  the  flexors  is  also  weakened,  since  llieir  points  of  in- 
sertion are  appniximntwl,  on  ai-ctnmt  of  iln-  ciuistant  ilroopirig  of  tlio  tmnd. 
We  often  see,  too,  sensorj'  distin-lHinw,s.  as  well  as  motor,  in  the  distriluition 
of  the  rudial,  but  these  arc  usually  blight.  'I'hc  chief  st-at  is  on  Uie  radial  half 
of  the  back  of  the  liand  and  the  dorsal  surface  of  the  thumb  and  index  and 
middle  fingers  (eompare  Kig.  11I>.  page  KiO).  'I'he  eleetrieal  exc-italdlity  of 
the  jiarHly^ned  parl.s  i-orn'S|>o]ids  lo  the  laws  that  generally  obtain.  At  the 
onset,  and  in  mild  eases,  it  is  normal;  at  a  later  period,  in  severe  eases,  there 
are  pronounivd  atrnptiy  and  reaction  of  degeneration.  Tt  is  worthy  of  note 
that  in  all  forms  of  radial  paralysis,  especially  in  lead  paralysis,  we  very  often 
find  a  peculiar  chronic  thickening  and  swelling  of  the  tendons  on  the  back 
of  the  hand,  the  chief  cause  of  which  is  probably  the  mechanical  tension  of 
the  tendons. 

Ulnar  Paralysis. — K.xeept  from  the  frequent  implication  of  the  mnscleft 
aupplied  by  the  ulnar  nerve  in  extensive  paralyses  and  atrophies,  especially  in 
progressive  inus<ular  atrophy,  ulnar  paralysis  arises  chielly  from  traumatic 
influentx-s,  pressun^,  wounds,  fractures  of  the  humerus,  es[)ecially  franturea 
of  the  internal  eondyle,  dislocations  of  the  shoulder  joint,  etc.  Primary  non- 
ritic  paralyses  or  paralyses  following  aeute  diwjw(«,  such  aa  typhoid  fevor, 
are  mut-h  more  rare. 

Klexio]!  i)f  the  luirid,  and  esiH-eially  its  hileral  movement  lo  the  ulnar  side, 
is  disturbed  (flexor  carpi  ulnaris).  Flexion  of  i)\r.  last  tlircc  fingers  is  imper- 
fect from  partial  paresis  of  the  flexor  profundus  digitorum,  and  the  little 
finger  cannot  be  moved  at  al!  (hx-pothenar  mnrJcles),  Paralysis  of  tlie  inter- 
ossei  and  (be  last  two  lumbricales  is  most  striking,  by  which  flexion  of  the 
prnximnl  phnlaiiges  and  exd-nsion  of  the  tenninHl  pliHliiiigert  of  the  fingers  be- 
comes im|H>ssible.  The  defective  extension  of  the  terminal  phalanges  is  most 
plainly  si«u  when  we  hold  the  proximal  phalanges  firmly  and  ask  the  patient 
to  extend  the  fingers  fully.  The  last  two  fingers  remain  less  extended  than 
the  index  and  middle  lingers,  whose  lnml>ricflles  are  innervated  by  the  median 
nerve.  Spreading  the  fingers,  and  ^till  more  bringing  them  together  again, 
are  also  nnieh  impuireil  (interossei,  luinbrieales).  The  thumb  <-anniit  lie  ad- 
ducted  against  Uie  metacarpal  Iwne  of  the  indes  finger  (adductor  pollicis)  or 
held  finnly  in  this  position. 

In  almort  all  old  i-asf^s  of  ulnar  paralwis  a  very  charafteri*»tic  position  of 
the  hand  in  develojw'il.  besides  the  museular  atrophy  which  is  especially  notice- 
able in  the  iiiterossea!  furrows  of  the  back  of  the  hand.  By  the  contraction 
of  the  muscles  antagonistic  to  the  paralyzed  interossei  (extensor  and  fiexor 
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Feu.  Kill,— I'.-inilysU  «f  llir  uliuir  iiprvi-.  Hiri'i'liy  *>*  i>)« 
intiTOMci.  Ttio  Tcrmiiui]  phA]A»f!C!>  rnittuit  lift  ox- 
tended.     (From  the  ErluDscn  Mrdtcnl  Clinir.) 


communis  (ligilorutiij,  the  first  phalangtw  are  piit  in  mnrkctl  dorsal  extension, 
but  thf  tonniniil  phalange.';  are  f!f.\cH.  m  that,  tin-  hand  a.s*uines  iin  actual 
clawing  pusiijon — "  rlnw-ljki!  iwml,"  wuiii  en  yriffv  (we  Vif^.  KCJ).  A  sim- 
ilar (iwitinn  (if  lIiL>  rm<;i'[-*  occurs  ott  a  ewigcnital  utionialy  (in  iitiiHll  eliildreu), 
and  is  probaljly  riue  Lo  de- 
fective devolopineiit  oi-  com- 
plete absence  of  the  irilyr- 
o&atft. 

The  di.ttiirbance  nf  feri- 
sibililv.  if  it  be  present  at 
all,  affects  tl>€  vrilar  snrfatH; 
of  the  last  two  finpTs.  ifif 
dnrwil  Hurfaee  of  tbc  )asi 
throe  fingers,  anil  a  portinn 
of  the  buck  of  tho  hjuiil 
(see  Fipt.  117,  118,  ll!l). 
Trophic  dimturbanivrt  oT  the 
Bktn  nf  the  ftncrers  are  nut 
infrc'jiionttv  f^wn. 

Median  Paralysis. — Isolated  peripheral  median  pnralysis  is  seen  chiefly  as 
a  tmuiiialic  paralysis,  mufli  nmie  rarely  a^  ncurilic  paratyjfia.  Uisliirijiuiees 
iu  the  mu^rle?  innervated  by  tbe  median  are  enTnparalivrly  eominrtn  as  a  com- 
plication <)f  more  extensive  paralysers,  in  cerebral  aiid  spinal  duseaas  (pro- 
greasive  muscular  atrophy). 

The  di^turbanceii  of  motion  are  striking.  Pronation  of  the  forearm  is 
almost  wholly  aboli.-fhed  (pronator  radii  ti-rfs  and  qnadratus).  The  hajid  can 
be  flexe<i  only  toward  the  ulnar  i^lde  by  the  flexor  carpi  ulnaris  (parnlyiiis  of 
tlie  flexor  cJirpi  rudialis).  Tlic  Ifriniriiil  jilialaripw  of  Ihe  lin^-rs  can  no 
longer  be  IIcvchI  (flexor  .tublimin  digituruni  and  a  part  »f  the  pi-ofnndus),  but 
flexion  of  tile  primary  phalange??  i?i  iionnul  by  mi-ans  of  llw  intiTowei.  Tlie 
patient  can  jjrasp  an  object  only  by  the  la.-'t  three  fhiRers,  which  can  still  be 
partly  flexed  l»y  the  flexor  profundus  di^itorum  (ulnar  nerve).  The  terminal 
phalanx  of  the  thund>  ran  no  lonpt-r  be  flexed  (flexor  lon^jii*  pollicis),  and 
the  fir>it  phalniix  can  be  flexed  only  when  the  thumb  is  also  adiludeil  tiy  llie 
adduetnr  and  tlie  inner  bead  of  the  flevor  lirevi!4  (ulnar  nerve).  Tlif  lliiinib 
cannot  l>e  opjyvsed  at  all  (tout-bin^  the  tonrnnul  pluihinx  of  tbe  tittle  finger 
with  the  thumb),  cince  the  muscles  tbat  act  for  opposition  (opjionens.  ab- 
ductor breviiJ.  and  outer  head  of  tlie  tIe.xor  brevis)  are  all  innervated  by  the 
tne<lian  nerve.  Tbe  thund*  tlierefore  lies  with  the  metacarpus  turmil  back- 
ward iu  extension  as  a  result  of  the  unopposed  action  of  the  extensor  longtis 
("ape  pnsilinn  "). 

If  there  is  any  disturbance  of  sensibility,  it  is  found  on  the  volar  surface 
of  the  thumb  and  the  two  adjacent  fin;i;era,  and  also  on  the  dnr«il  finrfacc  of 
the  terminal  mid  midille  phalanges  of  the  index  and  middle  fingers,  and  the 
radial  side  of  the  ririji  (ingi'r  (see  Pigs.  118  and  \\9).  In  s^^vere  cases  trophic 
disturbances,  vesielos  on  the  fingers,  a  shining  atrophic  skin,  and  changes  in 
the  nails  are  often  present 

Combined  Par&lyses  of  the  Arm  Muscles.— Combined  paraiyses,  in  which 
the  allected  muf-ides  belong  to  ilit;  disti  ibiition  of  several  nerves,  occur  in 
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variouii  forms,  tspecinlly  as  a  result  of  injuries  which  alTect  tlie  hrochinl  ple^wn 

iu  tlie  m'cJc  or  ahouUkT — plexus  paralyses.  Tlicre  i^  eiUior  din-ct  injury  of 
the  nerves  by  a  blow  or  wound,  or  indirect  injury  from  luxation  of  the 
hiirncru.-;,  frnttlun;  of  tlu'  lieac!  of  ilic  IniiiiLTii.-i  au<[  tlif  t-luviclf.  hinmri*  in  the 
siipnielavi<-i]lar  fcKUia,  v\v.    Vlt^xiis  punilysos  fniiii  f)i'iinary  neiiritiit  also  Mvnr. 

Among  the  many  pisjuible  ranihinatiiiiifl  of  plexus  parnlyBes,  one  form,  first 
doscTilKHi  by  Krii,  and  since  then  n^pcnti'dly  uliservfil.  di'sprv*"!*  npM-ial  men- 
tion. In  Ihi.^  the  dclloiif,  bicefis.  brnehinlia  anlicurt,  ami  supituilor  lon^'Ui* 
(muscles  who^e  nerves  aU  rise  from  the  roots  of  the  lifih  and  sixth  cervical 
ner\'es)  are  |iaralyze<)  at  the  same  time.  The  iurnio  wmbination  of  paralysim 
therefore  oceurs  fic  if  the  motor  roots  of  tlie  fifth  find  sixth  eorvicnl  nen'M 
were*  thi'TiiH'Ives  nfTerti'il.  Tin*  iivni  Imnys  down  n-bixcd,  iiitd  i-iihiiot  hi*  ruifioil 
at  all ;  (he  fon-nrui  cannot  lie  tU-xtd  nt  all,  imt  the  hand  and  iliij;ers  luivc  their 
nonn»l  mobilily,  T'le  cause  of  the  pnniK-sis  rniist  hiive  its  seiii  at  ihe  yjoint 
where  the  ner\"e  fibers  for  the  muscles  nientiontnl  lie  near  one  another  (seo 
y\g.  18U,  pa^o  213).  The  puinnator  hrevis  Rn<l  infraspinatus  are  also  not 
very  inficipunillv  j)!!!^^"^'!]  at  llie  naiite  Uuu'.  mi  that  the  fi»rejirin,  when 
proriated  and  hiin^itig  down,  eaunot  he  n^upinated.  and  llu*  huini'rus,  when 
rotated  itiwrtni,  caiiriot.  be  tnrniMl  outward.  The  supriw[iimilujt  and  suiist-apu- 
laris  may  also  lip  involverl  in  the  jinralysis.  Sensory  disturlHinccs  are  usually 
sligJit.  but  they  may  sometimes  be  fouud  on  the  outer  wide  of  iho  upper  arm 
and  forearm. 

Thii*  same  eombinalion  of  paralyzt-d  muscles  is  found  in  a  part  of  the 
(ihBlelricftl  purnlyscs  first  descritied  l»y  Diichenne.  Tliew  an*  wometiniert  swii  in 
infants  afler  bard  Inlmr.  and  are  the  result  of  injuries  of  the  brachial  plcxn* 
in  turning,  in  brJii^'inj;  dnwti  llie  niisiHl  arni,  in  the  Pnifruc  riK-lbiul,  in  ex- 
tracting: the  child  by  the  shoulders,  in  forceps  deliven.'.  etc.  Sucli  obstetrical 
paralycH  niay  jiri  entirely  w.-li  in  a  few  wec-ks  or  montlis,  but  not  infn'queully 
jiermanent:  atrophic  parnlyws  remain. 

Another  rare  form  of  [ilcxus  piiralyslK  occurs  front  Injurv  of  l!ie  filH-rs 
coming  fi'nm  Ibe  ci^iilb  ciTVii-al  and  Tiist  dorsiil  nen,es.  This  lead-  t<i  |ki- 
ralysis  of  the  smaller  muscles  of  (be  hand  (tbcnnr,  iiitems-ici)  and  the  llexor 
muKcles  on  the  palmar  side  of  the  forearm.  Sli^fliL  disturl>ances  of  scusibllity 
aru  iLsaiatly  present  at  the  same  time  in  the  ulnar  and  median  region. 

In  sonic  cfts«'s  of  compliciitcd  paralyses  of  the  brachial  plexus,  which  arc 
nftually  tniiiinatic  (Swlij-iniillcr  and  other]*),  cocxistinjf  sympliuns  on  the 
part  of  the  sympathetic  have  been  observed,  consisting  of  contraction  of  the 
pupil,  narrowing  of  the  opening  of  the  lids,  and  a  retraction  oC  the  eyebull 
on  the  paralyzed  gide.  These  symptomB,  pointing  to  a  paralysis  of  the  sym- 
pathetic nervcrt  (rirfe  infra),  are  probably  alwavs  due  to  a  lesion  of  the 
ramus  eonnnunicansi  of  the  first  dorsal  nerve,  aa  follows  from  clinical  and 
experimental  investigations  (Dejerine-Klumpko).  \'a*omotor  syruptoms  in 
the  face  ar»  usually  ?b^nt,  but  we  snirietimt^  lind  a  [H^culiar  fbitteuing  of 
(he  cheeks,  wliicit  has  not  yet  Wn  explained. 

Oocnpation  Paralyaes. — in  certain  oci-u]>atiims  in  which  certain  muiitcleti 
or  grmip-*  »{  niusflr-s  or  ucrve^  arc  overexcited  or  cxiwsed  to  persistent  pressure, 
pjiralyw.'i  may  occur  which  merit  a  brief  mention.  Thus,  we  see  atniphic  pa- 
ralysis of  the  muscles  of  lite  ball  of  the  tinnnh  particularly  in  file  cutters 
(although  the  toxic  action  of  lead  must  also  be  taken  into  consideration). 


DIFFERENT  FORMS  OP  PERIPHERAL  PAR.\LYSI8 


245 


Btone  cutters,  iroiier)*.  Iiai^kt't  woavi'rs,  Inekftniiths,  joiners,  pU;.,  and  alrojjhy  of 
the  intPTOssei  in  oiKur-rijIlerft.  Rruns  lias  (k'SLTnted  an  isolaieil  jmrnlvsis 
nf  the  flexnr  pollK-iM  lungiiti  as  fiuriielimcs  m-mirriug  in  (iriiiiiii)ers  a.--  ii  rt'sult 
of  ttviTfxt'rtidu.  Tlif  prognasia  of  these  [laraivscs,  which  are  often  iiss<n;iatt'd 
Willi  para?!-thesi}e  and  sJight  sensory  di(iturl)an(*es,  is  not  unfavorable,  pro- 
videil  the  patient  can  ffive  up  his  hflnnfiil  ealliiifr. 

General  Prog;nosii  and  Treatment  of  the  Peripheral  Paralyses  of  the  Upper 
Extremity. —  In  rlic  progtmsirj  nf  Ww  pcriplicriil  jmrnlvsrs  of  IIh?  arm  tin.'  sume 
pniiiis  h«»Ul  gund  that  havi-  httii  si;<>kru  of  in  llie  pr();{nosl!i  of  facial  piirnlvRis. 
in  Ihiisc.  too,  thert'  arc  mild  and  sevt'rR  caj»es.  the  latter  having  cornpleti'  re- 
action of  degeneration,  and  a  eourse  that  laptj*  at  lea**!  several  nionlh.s  Itefnre 
recovery.  A  ninnher  of  trnuintitir  iiiid  nenrilii-  ptiralynet;  ran  be  euretl  only 
up  to  B  certain  [wiinl,  or  thi'V  may  ln'  even  i.ntiroly  ineurtlhle. 

The  treatment  can  fulfill  a  caiisnl  indicatiftti  only  in  comparatively  rare 
caww,  whew  we  can  succeed  in  removing  by  operation  any  coinprcs>*ing  tumors. 
cicatrices,  splititers  of  Iwnc,  fommtions  of  callu,-*,  etc.  When  norvw  have  bwn 
cut,  PHlure  of  the  nerve  is  an  extroinely  itnpiirtant  iriea»<uri».  which  proniotee 
nvoverv  and  which  may  he  the  only  possible  inearisi  to  secure  recovery.  In 
fre»h  ueuritic  paralyses  the  well-known  antirhemnatict^  (aspirin,  tuilieylate  of 
fiodfi)  are  fMimctiiiiea  used,  especially  if  there  is  al<o  pain. 

In  other  cases  the  electrical  Irealtneiit  of  panilysiiJ  proniiseg  the  l«8t  buc- 
c'c.s.s.  We  use  the  galvanic  current  cliiefty.  althongh  we  gen<Tally  employ  the 
faradic  current  at  the  i^rtinc  time.  In  regard  to  the  :netliod  of  apptication, 
we  may  employ  the  stabile  action  of  the  consUnl  current  on  the  very  [mint 
of  tlie  lesion,  espt^-ially  in  fresh  ences.  hut  the  chief  methrwl  is  the  oleclrical 
irritation  of  the  pandyznl  nerves  and  musclcji.  We  treat  Ihe  ncrvi-  nlxtvi-  the 
jx)int  of  the  h?sion  in  order  to  act  in  Home  degree  against  the  hindrance  to 
conduction  from  alK>ve  and  to  overcome  it.  The  muscles  are  iiTitatcd  hy  gal- 
ranism  hy  stroking  the  ciitbndu  over  the  individual  paratyze<l  mnwlca.  If 
there  is  reaction  of  degenLTiition,  wilb  anodic  contructinns  predominating  or 
exclusively  prcscril.  we  Ur*e  tlie  aimde  htr  Ibe  evciling  pole,  Tlur  other  pole  is 
placed  on  the  hock  nf  the  neck  or  on  the  sent  of  the  lesion.  Karmlization  of 
the  muscles  may  alnj  he  of  senice,  uripecially  if  lh{!  muj^cley  react  to  faradisni ; 
but.  e\'cn  if  this  JH  not  the  cflj^e.  the  senjiory  faradic  irritation  haj*  perhaps  a 
favorable  influence,  .since  it  proihuv  a  redc.x  irritntion  of  the  iiuitor  nervejt. 
The  single  sittings  should  last  live  or  ten  niiiiutes,  and  should  take  ]ibK-e  daily 
or  thr(_-e  nT  four  times  a  week.  'I'he  frtvher  the  paralysis,  the  iiinre  favnrahle 
in  general  is  the  prr>gnosi.s.  flf  course  in  siu-h  cas4:S  il  is  usually  impossible 
to  decide  how  inucii  of  the  iniprovement  is  to  Ix?  referred  to  (he  treatment 
and  how  much  to  spontaneous  recover^-,  but  we  cannot  deny  that  wc  somctimc- 
r>titain  noteworthy  suc<-i-ss  even  in  old  and  severe  case**  by  great  patience  and 
perseverance.  TIte  treatment  must  in  sueh  eases  he  kept  up  for  months  or 
yiMPK,  with  occasinnal   inlermpticuis. 

Embrocations  with  -ipirit-i  an<l  with  similar  snhstaneea  must  often  be  pre- 
K*rilieil  in  [iraclice.  but  Ihcy  act  favorably  only  when  associated  with  itietbod- 
icsil  massage  of  the  paralyzed  muscles.  We  somclinie,^  stv?  a  certain  udvanljige, 
too,  from  local  warm  bathing,  or  from  the  use  of  tlio  hatha  in  Teplitz,  Wiea- 
badeii,  WiUlbad,  etc. 
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7.     PARALYSIS   OF  THE   DUPHRAGM 

Isolated  paral>'si»  of  Uie  iliaphru^ni  oct-urit  but  rarely,  frum  wounds  of  the 
phrenic  nerve  in  the  neck,  also  as  primary  or  secondury  ni-'uritic  (post- 
diphtheritic) paralysis,  and  finally  in  hysteria.  Museular  paresiis  of  the 
dinphraj^ni  ^f■l>nm  tn  develop  sometimes  ax  a  rcvtult  of  Inrlainniatinn  of  tho 
semiis  layer  iif  tho  diaphraj,Tii.  The  paralysis  of  (he  diaphrugiii,  which  comes 
on  «.•»  OHH  synijitiini  in  iimrf  extensive  paralyses,  is  more  freipu-iil  iind  prac- 
tically nii.r<(  important.  In  d isea.'**'!*  af  thi-  tip|>er  a'rviral  cord,  in  aiicendinp 
myelitis,  in  compression  uf  tlic  cervitaJ  curd  by  vertelirat  tariee  or  nieuinffual 
tamor«,  in  proffre-tsive  niusctilar  atrophy,  in  multiple  neuritis,  etc.,  tho  de- 
Telopiiu-nt  of  paralysis  of  the  diaphmfiiii  is  the  c:au<e  of  the  rapidly  fatal  tcr- 
niiiiiilioii  wliti'h  rnilowH  the  i[]tp('iiraiii*e  r>f  iliHtiirlianc-c  nf  rt'spinilimi.  The 
root  of  nriyin  of  the  phrenic  nerve  is  principally  the  fourth  cervical. 

The  sympliMtis  of  puralysis  of  the  (liaphrafjm  are  readily  recn^nijted.  espe- 
cially in  the  ordinai7  bilateral  affwlion.  We  detect  liie  nirtdifieation  of  the 
resjiiratory  niovenients  at  the  first  pinnee.  While  we  are  stniok  liv  tho  marked 
up(iiT  thiiracic  respirutinn.  whioh  Im-i-oiiii's  vi-ry  hihnrcd  nn  the  sHjihli'sL  caiiw!, 
the  visihiu  and  palimhie  prntrusinn  of  the  epigastrium  on  inspiralinn  is 
entirely  aluu-nt.  Instead  of  thit*  there  is  usually  an  inspiratory  n^lraction  in 
the  epipa-strit  region.  The  rcHpiratinn  is  hut  little  accelerated  in  simple  pa- 
ralysis of  the  diaplira;:i:in  as  long  as  the  jmlient  is  perfectly  r|uiet ;  htit  in  iMMiie 
traces  the  development  r.f  a  severe  bronchitis,  from  the  defective  respiration  in 
the  Inner  loliea  of  the  lunjjs,  eatisas  eimstiuit  dyspnom.  Tho  laplanalinn  of 
the  lironcliili.s  may  he  found  in  the  fact  that  the  action  of  ahdorninnl  pr»?)w«re 
is  very  much  diniini«hed  hy  the  constant  liigh  position  of  the  diaphi-a>,Mn,  which 
may  Iw  made  out  hy  perciiM!ion,  and  consequently  the  cntigh  and  the  expectora- 
tion of  s^^-t-retion  are  ver\'  imp^Tfect. 

The  progTifisift  is  favorahh-'  only  in  hyfiterical  and  rheumatic  pjiralyftes;  oth- 
erwist*  it  is  usually  very  unfavnraMc.  In  regard  tn  treatiriful.  the  only  thinjf 
that  can  he  lric<l  is  tn  stimtdate  the  diaphragm  fnim  th**  plinriic  iu  Ihc  neck 
by  fariidisMi  or  galvanism,  while  the  other  pole  ia  placed  on  the  region  of  (he 
insertion  nf  the  diaphragm  in  the  thorax.  A  trant-vorse  conduction  of  the 
constant  current  through  the  diaphragm,  associated  with  changes  of  the  cur- 
rent, may  also  have  a  favorahle  influence. 

8.     PARALYSES  IN  THE  REGION   OF  THE  LOWER  EXTREMITY 

Paralysis  of  the  Crural  Nerve. — ('niral  paralyeiis  is  hut  rarely  isolated.    It 

U  stvn  after  injuric.-*,  nfter  i'om])ression  of  the  nerve  hy  tnoion;  of  the  pelvits 
nr  thigh,  in  dlseaf-eof  the  vrTtehra*.  ]t<f»if  lAm-i'nn,  etc.  There  is  ali«>  a  primary 
niMiritis  of  the  erunil  nerve,  csiH'cially.  not  in  frequently,  a  bilateral  crural 
paralysis  in  alcoliolii:  or  a|)pari:nUv  spontiinifins  |io]yniTiiriti.s;  and.  Jinally, 
paralysis  of  the  i|uadrieeps  sonielinioji  follows  neute  articular  rheumatism  and 
otlier  afTertinriJt  iiu'olving  the  knee  joint. 

The  muscles  innervated  hy  I  lie  cnind  nerve  are  the  iliopsoas,  the  snrtnntis, 
peclintriis  (occasionally  also  miipplied  hy  the  ohiunitcir  nerve),  and  the  ex- 
tensor cruris  ipiadrict'ps.  The  first  three  mupcles  mentioned,  particulnrlv  the 
ilin|woas^  ai-e  the  flexors  of  the  thigh  at  the  hip.     If  they  are  all  paralyzed. 
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then,  at  niosi,  n  slight  flexion  of  tlie  tliigh  can  be  produced,  Lut  attempted  only 
with  the  aid  of  thf  atlductorw.  If  tlie  iUfvpsoas  alone  Ih"  paralyzed,  flexion  ia 
prTj<iiifed  with  tho  aiiJ'of  the  SArtoriiis  and  thf  lensor  vaf:ciii:t  femoiis  {inferior 
gluteal  nerve) ;  tliew  iniist-lefi  may  ttH-ii  unilL-rgn  a  vivarioii!*  liyiH-rtrojiliy.  Pa- 
ralysis of  the  hurtorius  and  peetiiieUTt  does  uot  produce  very  marked  syinptnma, 
but  can  be  reeo^uized  by  tlie  absence  of  tentiion  in  Uieso  muscles  in  resisted 
movements.  Pronoiincc^d  paraly^it'  ot  the  flexors  of  tlie  thi^'h  makes  it  difficult 
to  raise  the  ho<ly  from  Iho  dorsal  [Kisition.  Paralvj^if^  of  the  (jiiadriw^ps  ex- 
tensfir  is  n-udily  determined,  hv  testing  the  extension  of  the  lower  leg.  If  the 
thigh  be  flexed  pai-sively  in  IhsI.  the  liefjeudcot  lower  leg  cannot  be  extended 
or  rai-sed  in  the  air.  In  peripheral  paralysia  of  the  quadriceps  tlie  patellar 
reflex,  of  course,  is  alwent.  In  paralysis  of  the  eriiral  nerves,  walking  and 
islanding  are  very  dillieult  nr  almost  impossible,  since  the  iliojisoas  is  nei-essary 
for  the  stride  forward  and  the  quadriceps  for  fixation  of  the  knee  joint.  Jf 
there  is  any  disttirlMincri;  of  >iensibilitv  it  is  found  in  the  lower  half  nf  the  an- 
terior surface  of  the  thigh  and  on  the  inner  side  of  the  leg  down  to  the  great 
toe  (snf.'lifiious  nervf,  see  l''i<;s.  Vi^K  Vil,  page  160). 

Paralysis  of  the  Obturator  Nerve. — Paralysis  (if  this  nerve  is  very  rarely 
Been  as  an  isolated  phenomenon.  The  chief  symptoma  are  the  dcfectivo  ad- 
duction of  the  tliigli  (llie  adduetor  mugniis,  longus,  and  brevis,  and  Ihft 
gracilis),  and  the  impossibility  of  crossing  one  leg  over  the  other.  Rotation 
of  the  thigh  outward  is  also  disturbed  (obturator  exlernua).  Some  disturb- 
ance of  s»^n--ibihty  may  be  found  on  the  inner  side  of  the  tliigh. 

Isolated  Paralyaea  in  the  Distribution  of  the  Gluteal  Nerves. — Paralysog 
of  these  ruTvcs  arc  not  cnmninti,  but  ifu!  riiuieles  supplied  by  them  arc 
often  very  markedly  implicated  in  tiiore  extensive  i>aralytii;  conditions,  espe- 
cially in  muscular  dystrophy  and  multiple  neuritis.  Paralysis  of  the  glntipus 
maximu.s  is  rendered  noticeable  by  the  fact  that  this  muscle  extends  the  thigh 
on  thft  pelvis.  It  i»  therefore  especially  calhitl  into  play  in  going  upstairs, 
climbing  mountains,  and  rifting  from  a  sitting  or  recuTiibcnt  position.  All 
these  movemenl*i  are  rendered  nearly  iiiipiissible  when  tin;  iriuscles  art'  j)ara- 
h-zed.  While  walking  on  level  groutui  is  only  slightly  affected,  the  ]>atipnt 
uumol  step  up  upon  any  step;  he  cau  get  up  from  a  chair  only  with  effort, 
etc.  On  rising  from  a  sitting  position  from  the  floor  the  trunk  is  raispd  by 
supporting  the  arm.''  on  the  thighs  (see  the  illustrfllioii  in  the  cliapti;r  on 
.lu%enik'  Muscular  Atrophy).  When  the  ]»rtlicnl  is  in  lied  we  umy  tent  tlie 
function  of  the  gluttL'us  niaximus  by  having  him  ns^ist  flexion  of  the  thigh,  or 
by  holding  the  flexed  thigh  lightly  willi  the  hand  nmi  making  the  ]»atieni  ex- 
tend it.  The  glutft'Uit  me<lius  ai>il  gluta>us  minimus  are  abductors  of  the  thigh, 
and  also  fix  the  thigh  on  the  pelvis.  If  they  are  paralyzed  the  patient  has  a 
very  clia  racier  istic  waddling  gait.  On  account  of  the  prwln  mi  nance  of  the 
uthiuctors  the  f(?ot  are  then  advance]  m'ar  each  other  or  even  one  over  the 
other.  The  glutrcus  medius  is  nlt*o  a  rotator  of  the  thigh  inward,  so  that  when 
it  is  paralyzed  tfic  outward  rotators  (pyriforniis.  obturator  internus  and  ex- 
ternum, ^^cniclli.  and  f|UMdratu<  fftrinri-^'t  exert  a  ])rcdominant  action. 

Paralyses  in  the  Re^on  of  the  Sciatic. — These  paralyses  come  from  trau- 
matic lesions,  from  continuous  pressure  on  the  nerve  from  working  in  a  squat- 
ting' position  (fichl  work,  etc.),  from  pelvic  tumors,  and  in  hard  labors 
(pressUFC  of  the  forceps,  or,  with  a  narrow  pelvis,  pressure  of  tJic  presenting 
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head  on  Hie  ihtvw).  Isnliitwl  primal')'  neuritif  paralysis  in  Llw  sciatic  region 
is  rare,  liut  wc  quite  frcqucutly  sec  peroneal  paralv«iii  as  a  syiuptDm  of  more 
extensive  inuliiple  iieunlis  (alcolioHr  polyneurilis.  mMirotlo  muscular  atrf>phy, 
etc.).  Hiabc'lic  neuritis  jnav  aUo  l>o  localizt-d  in  tin-  ptTom-al  iioivo.  \'ery 
niarkctl  pnnilyiip  syniptotns  in  tlip  rfjfinn  nf  thf  sciatic  aro  w^n  in  rliscasi's  of 
tlie  rr>niitt  lenninaHs  and  the  cfnida  ci|iiinB  (lesions  of  th«  lumliar  vertflira- 
and  sncrnni). 

I'lCRfiNKAi,  }*ARA[,V8I9. — Of  tlie  two  main  brandies  of  tlio  sciatic,  tlie  pe- 
roneus  and  tlie  til>ial.  tln^  former  if  far  more  fn>(Hirntly  affected  tJian  the 
latter.  Even  in  injurit^s  nf  the  sciatic:;  trunk,  Llie  [KToneal  paralyeis  is  usually 
much  more  evident  than  the  injury  nf  the  tihialis  fibers.  \Ve  can  readily  un- 
derstand that  the  |wninenl  nerve  itself  is  qnite  tifti'n  sidijoet  to  exlernal  injury 
frniii  its  superficial  position.  The  symptoms  nf  peroneal  paralysis  are  very 
readily  rwo^jnized.  The  tlaccid  <lrf»opin;;  of  the  lue  strikes  the  ohfierver  at 
once.  On  walking  this  hecomes  very  marked,  and  the  tip  of  the  fcK>t  oft<m 
sticks  to  the  floor.  The  patient,  therefore,  hap  to  raise  the  thigh  higher,  and 
to  put  the  foot  (hm'n  awltuardly.  toe  first  ("hijrh  airtion,"  '*  sU-jijunje"), 
Bnrsal  extension  nf  the  font  (tihinliii  nntinis)  and  nf  the  prnxima!  phalanges 
of  tlic  toes  (cxteiiAores  communis  digitorum  longns  et  hi-evis  and  extensor 
hallucis  Itin^'us),  and  also  al>diiction  of  the  foot  and  raii^injj  its  outer  border 
(the  pen>nei),flre  almost  imposftihle.  In  old  cases  a  permanent  toe  drop  (tali- 
pes e(|iiinus  or  varn-equinns)  devi'lops.  iisimUy  us  a  result  of  wenndary  eontract- 
ure  of  the  muscles  of  llic  eiilf,  and  this  is  often  associated  witli  a  permanent 
flexed  position  of  llie  toes  from  seciunlary  cuntraclure  of  the  intenisnei. 

pARALVsrs  (>F  THE  TiiJiAL  Xkuvk  makc.e  plantar  flexion  of  the  ftrot  im- 
possible (gat^troeneinius  and  soleus).  The  patient  can  no  lon;;er  rise  on  his 
toca.  Adduction  of  (he  fnot  (tibialis  posticus)  and  plantar  flexion  of  the  toes 
(llcxor  communis  di^iloruiii  and  I1i>\iir  halhifis  loii^iiw)  arc  alf^o  almlisheil. 
Ab  a  result  of  aeonndary  eontraelures,  talipes  calcaneus  s^^IlL•lime9  devpIo|M, 
and  aEsn  n  claw-like  ]>nHition  of  the  lues,  with  dorsal  exlcusion  nf  the  first  and 
phuitar  flexion  of  the  last  phalanges  from  paralysis  of  the  interossei.  If  the 
popliteal  l>e  also  paralyzed,  the  flexed  lower  leg  can  no  longer  be  rotated 
inward. 

CoMPLRTB  Pakalyhir  OF  TUB  Trukk  OF  TiiK  SciATic. — In  this  condition 
there  is  sonu'-tiim^s  added  to  the  sy]ll|^lnIlls  incntioiicd  the  inability  to  flex  tlie 
leg  backward  »u  Ihe  thigh  (to  l>e  teslcil  when  tlie  patient  is  lyii'g  on  his  side 
or  standing),  which  it>  due  to  a  paralysiH  of  t!ic  biceps,  scmimemhranosus.  and 
«eniitendino.«u3.  lu  unilateral  paralysis  of  the  sciatic,  walking  js  still  possible, 
since  the  leg  is  fixed  at  the  knee  by  the  quadriceps  extenj^or  and  is  rigid  like 
a  wooili'ti  If)*. 

The  distribution  nf  the  disturbnnce  nf  Hensibility  on  the  posterior  snrface 
of  the  whnic  leg  is  given  in  Fig.  13fl.  Vasoniotnr  and  trophic  disliirhances, 
cyanosis,  coldnes*  and  atrophy  of  the  skin,  and  changes  in  llie  nails  are  often 
present.  Atrophy  and  the  electrical  reaeliona  of  the  paralyzed  ninscles  occur 
under  the  sauie  cnndition.«  as  in  all  other  peripheral  paralyses. 

rarnlyses  from  diseases  of  tlu'  eauda  etpiina  will  Ih^  desi'rilieJ  later  in  the 
chaplf>n4  on  the  Patliolngy  of  the  Spinal  Conl. 

Treatment  nf  all  the  paralysi-s  las-t  descril»p<l  follows  Ilic  same  niles  as  are 
given  for  the  nianflgcnient  of  peripheral  paralyses  in  Ihc  upper  extremity. 


I 


DIFFERENT    FORMS  OF  PERIPHERAL   PARALYSIS 


249 


9.     TOXIC    PARALYSES 

lead  Paralysis. — Of  all  the  toxit'  pflinlysies,  LluiL  from  lead  poisoning  U 
practicaliy  (lie  most  imiM>rtaiit.  ll  in  a  t'oiniiion  syinploni  nf  cliroiiir  Inid 
poiswiiii^^.  and  i.-i  stn-n  rliit'lly  in  those  pcrsoiii*  wlio:*f  oininalion  ^ivt-si  ri^f  1« 
a  )oQ^-ccnlinui-d  alworption  of  tunnW  afiunuitfi  nf  lead,  t^iipoially,  therefom. 
in  typwcllnrs,  typwrullers,  ami  tyitr^fniin<lcr?; ;  in  artists  and  house  paintcm, 
fniin  U'iu\  foliini;  in  [xitlrrs,  friim  Irad  jilazi,-;  in  tinkers,  (ilf  cuUere,  «lc.  liCatl 
paraly**is  may  oct-ur  as  the  only  syniptoin  ot  chmnie  load  pnisoning,  or  It  may 
Ik?  aj««H.'ial*'d  in  various  ways  with  ollair  syniptoinM  (Icaii  colic,  Inul  tMii-i'pli- 
aldpaliiy,  etc.). 

The  investigationii  of  Leyden,  Znnker.  Kchultzo,  and  other*  ajjreo  in  their 
main  concliisiom  that  tho  anatomioal  canse  of  lead  paralysis  is  certainly  a 
dfgenerative  disraM*  and  ultiiiiato  atrnpliy  of  the  periplienil  molor  nerve  fihera 
belonging  to  the  paralyzed  nuiwles,  t-anmnl  hy  llie  (o\ir  infiiirnci?  of  Icail.  Tho 
atrophy  of  the  niiwcles  is  therefore  lo  be  rejiarded  principally  as  a  purely  fcc- 
ondary  dis^toisL',  although  it  is  possihle  that  tlie  [nust'les  may  also  be  injured  by 
the  lead  at  the  winie  time  with  the  nerves.  The  spinal  cord,  and  especially 
the  motor  panplion  eells  in  the  anterior  Iwrns  of  the  ^uy  matter,  remain,  as 
a  rale,  uualtJ,Ti'd,  hut  iindoubtL-dly.  in  severe,  inciirnhle  eiisiw,  (here  may  also 
finally  develop  a  toxi<!  atrophy  of  these  )^«nj;lion  eells. 

Jjeml  paralysis  shows  an  extremely  typical  loealizalion  in  the  great  major- 
ity of  cases,  and  it  aJfet:!?  by  fur  the  most  frc(|iiently  a  jjart  of  the  radial  dis- 
trihution.  A  paralysis  of  tlie  eslonsnr  <:ominuni((  digitonnn  e<»nics  on  rapidly 
or  slowly.  Extension  of  the  proximal  phalanx  of  the  midille  and  ring,  and 
later  of  tlie  index  and  little  tingcnj,  beeoines  imjiotssihle,  but  tlie  cxteni^inn 
of  the  terminal  plialangcs  hy  the  intcroiwei  remains  normal.  There  often  fol- 
lows  later  a  paralyt^iii  of  the  eMtent<>»r  and  ahdui-tor  louicus  pollieitf  and  the 
extensors  of  rhe  wrist,  and  in  severe  eat^es  a  paralypiR  of  the.  interossei  and 
thenar  nuiwdee,  while  ihe  supinator  Um^is  and  the  triceps  almost  always  re- 
main free  in  a  remarkulile  way.  In  mxich  rarer  cases  leail  paralysis  alTecIa 
the  deltoid,  liioeps,  braefiiflliu  atitieus,  and  supinatopH.  In  comparing  a  large 
number  of  orciipatiou  lead  patsies,  it  was  deinonsi rated  thai,  as  a  riili-,  those 
nmiti'Iefi  whieli  were  principally  used  were  niotit  markedly  atTenled  (Teleky). 
Paralysis  of  the  lower  extremilios  ia  aUo  very  rare.  It  has  heen  oliserved 
print'ipatly  in  ohildren.  We  have  wen  a  very  ehaiaeteristio  case  in  which, 
iiesidos  exleniiive  pariilvsis  of  holh  iitiii!i,  walkinff  was  frir  nonie  tiinc  iihmisl. 
impoEwible  on  aecoiiiit  of  bilateral  piirnlysis  fif  I  he  ilio|>siias  nnil  extensor  cniria 
(eniral  nerve).  The  palieiit  recovered  completely.  Other  ohacrvers  have 
Been  peroneal  paralysis  from  lead  pnis<minji  | sometimes  without  noticeable 
involvement  of  the  arm  muscles. — K.].     I'aralvtiis  r>f  the  laryngeal  mupicleB 

also  been  deseribeil, 

la;ad  pjiralvKis  is  usually  hilatcrnl.  Ordinarily  the  ri;jht  forearm  is  first 
affected  and  the  left  arm  some  days  or  weeks  later.  In  all  nevere  cases  a  pro- 
nounced atrophy  and  clet-trical  reaction  of  defeneration  develop  in  the  para- 
lyzed niiuk'les.  It  is  an  interesting  point  that  changes  in  the  electrical 
excitability  (idow  galvanii-  coulrfn-titinf!,  etc.)  may  r^ometimes  he  made 
out  in  inus«dea  whii-h  can  he  perfectly  well  moveii  hy  the  will  (see  page 
S19}.     The  senrtihility   itt  almost   invaritihly   normal,  or  at  moHt  only   very 


I 


DISEASES  or  THK  NERVOUS  SYSTftM 


slif^htly  alteml,  so  timt  the  aenaory  nerves  are  manifestly   anafFected 
ike  lead. 

Leait  iiBral>*8ig  permits  a  farorable  prognosis  in  th«  cases  where  the  pa- 
tient ctin  I*  rVnuivetl  fnun  the  injuTiouR  inrtiience  of  the  poiRim.  lirt'ovtiry 
iukfs  pluue  after  sevcrni  weeks,  or  in  eevurr  nises  after  Mime  iiiiMitlin.  Re- 
liipses  dT  [)iirHlvt»i4  iintl  ronipliriilifiTis  willi  dtluT  iinirlilM  tvsults  of  eliniliiir  lead 
poiiiDriiiij;,  howwver,  ure,  of  eournc.  frequent. 

The  Irt-iitnienl  ia  the  same  as  in  all  other  peripheral  pariiivficis.  Kleclriclty 
IS  first  111  lie  L'trnKidureil.  1ak-h1  siilplmr  balhtt  tiii<]  llie  internal  use  of  lodid 
of  jKilatwiuni  are  aUn  n.*<'oniiiietnlfiI. 

[In  the  ^ivirrer  forme  of  ehrniiie  li-nd  pninniiini;  llie  ci'ntral  nervmia  sys- 
tem may  be  affecttHl  as  well  as  the  periplierul  nerves.  In  the  chapter  on 
poisouH  (7.  V.)  brief  reference  lias  been  made  tu  some  uf  tlie  other  cuuditioas 
due  to  lead  poisoiiintr.  Besides  lead  eolic  and  lead  arthi-ul<;ia  various  forms 
of  ana\stlie»ia  and  pHriL'Kt]ie.>iiii  may  ori-iir.  In  the  formi^  of  lead  enoeplia- 
liil>athy,  hcwides  llie  ^inieral  synifitoinw  <if  ]ieada<he,  mental  unrest,  and  ean\*Jil* 
pions  refern-d  tu  iibnve,  wc  ifonielinie-i  meet  with  syni|itomB  suj^^estive  of  ft 
locflli/ed  leitioii,  monoplegia  or  lietniplegiu,  )iernin.nop>;i)i,  amaurositt,  etc.  In 
other  tases  the  exislenee  of  ])rofrrei*sive  dementia  with  trernun*,  convulsions, 
etc.,  may  lead  to  a  mistaken  diagnosis  of  general  paraly^ii?.  In  other  cases 
the  symptoms  are  siiggi'Mlivo  of  eondiined  sderoftis  of  the  spinal  onrd — ataTcie 
paraplegia  (•/.  1.).  In  cat^cs  of  doubtful  diagnot^is  it  may  W  of  assiittauce  to 
examine  the  nrint?  for  lead,  after  iodid  of  p«jlaiwiiim  1ms  Urn  giv(.*n  in  .V  to 
in.gr.  dn»e»  thrice  diiily  for  a  week.  The  method  of  making  8U<'h  an  cs- 
uminalion  will  be  fuunil  m  liii'  Ireati-ses  on  urinary  iinalyttis.  it  large  doses 
of  iodid  1«?  given  there  is  some  danger  that  (he  Iea<l  will  l»e  lilierated  too 
r8|)idly  and  that  more  acute  Rymjitorns  may  onusue.  .J.  .1.  Putnam  has  shown 
thai  lead  is  Sdmetiiiies  foniid  in  the  urine  of  iieallhy  persons.  The  patho!og_v 
of  chronic-  lead  poisoning  is  still  umlelennined.  The  eerelmd  syuiploms  have 
l)een  attributed  to  dJssennnated  foti  of  encephalitis  or  to  more  chronic  de- 
generative prfM-essee.  Since  lead  poisoning  may  taus«  contracted  kidney,  the 
possibility  of  untinia  is  a\M  to  lie  considered.  I^ead  lias  been  found  in  the 
urine  in  varioTis  cascH  nf  cfironic  degeneraliun  of  the  i^pimil  lord,  and  it  may 
act  a.-*  a  i-nnw  of  fim-li  alTcctions,  csi>«-ially  of  cimihiued  sclenwi*.  It  is  still 
uncertain  whether  such  degenerutiun  is  due  directly  to  the  toxic  influence  of 
the  lead  or  to  the  severe  anieinia  prmlneed  by  lead  (compare  the  chapter  on 
l*ernici«ius  Ana-mia).  In  all  sevei-e  cases  of  chronic  lead  jmisoning  iixlid 
of  ]>otassium  should  he  given  for  ft  lung  time  l«»  in.sure  the  eliiuinati<»n  of  the 
lead. — K.  I 

Anenical  Paralyiis. — Articnicid  paralysis  is  ran'  in  chronic  arsenical  poi- 
soning U'olors  eontaiuicig  arsenic,  liaiigiiigs.  etc.).  but  it  is  nmch  euntmoner 
after  acute  poisnning.  A  Tier  tlie  HrttI  violent  gastrointestinnl  symptonis  are 
over,  a  severe  form  of  norvf>us  disease  manifests  itself  eitlier  immediately  or 
two  or  three  weeks  later.  The  chief  symptom  of  this  affeclion  is  an  extensive 
atrophic  paralysis  of  the  arms  and  legs.  The  legs  are  often  affected  alone, 
or  at  least  Die  truuble  in  much  more  jtrumnitieed  in  them.  Tlie  muscles  of 
the  trunk  may  also  be  involved  in  the  ]Miralysis.  In  general.  Ihe  rnle  holds 
in  arsenical  paralysifi  also  that  the  extensor  muscles  are  more  atTected  than 
the  flexors.     Kleetrieal  reaction  of  degeneration  is  found  in  the  atrophied 
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muscles.  The  aworniJiinviiig  (lisUrrbain-ca  of  wjiisibility  are  also  very  char- 
acteri&tie,  eitlicr  ana-stlu'sia,  oi  eBjKHially  para'^lliesia  ami  severe  pain*  in  the 
sacrum,  firm:-,  ntiit  W}^.  The  nerve  trunk!*  are  sonietiiiips  very  sensitive  to 
direct  prefti'ure.  Aliixie  ili^turliariLt'i<.  i^imilur  Ut  tlume  in  uli'tiliolir  iiciiritis, 
alfio  occur  as  w-ell  iis  itanilynis.  Troplnc  disturbaiiees  in  tlie  nails,  hair,  etc., 
have  been  repeatedly  observed. 

There  are  only  a  fuw  invesligations  ia  man  as  to  the  aQatomieal  cauee 
arsenical  paralyniji,  but  there  ean  banlly  lie  a  dnuht  that  the  c-hief  dietiirbaiK 
is  a  severe  neiiritie  chanj;e.  All  the  morliiil  syniptoms  an-  In  fiarriKiiiy  with 
this  (see  Hie  chapter  on  Multiplt;  NeuritiH)  as  well  as  the  general  course  uf 
the  disease,  which  in  inost  ensea  ends  favorably.  Of  L-nurse  we  imwt  not  ex- 
clude the  fact  that  btjth  in  k-ait  und  in  arsenical  paralysis  the  eelU  in  the 
anterior  horiit*  may  also  lie  a(Tt't.tt.'ii  in  eoine  severe  cases. 

Of  the  other  less  fre<pienf  toxic  paralyses  we  may  mentinri  here  phoe- 
phurus  pandv^i;:.  top[)t-r  and  /.mc  jiaralv.^it^.  and  mercurial  paralysis,  whk-h 
in  a  few  ca«e»  has  been  ijeen  after  the  lln'rapeutic  ni*e  of  mercury.  Polyneu- 
ritis must  he  considt*rc*d  lo  1h*  the  chief  lesion  in  all  tlieac  paralyses.  Very 
pwuliar  nervous  dis^luiiiamre)?  a^^ociated  with  paralysis  uccur  in  ruanjjanese 
grinders  from  chrome  nianjriinesc  jwisuning.  The  clinical  picture  in  many 
ways  resembles  that  of  multiple  ceretiro-spinal  wlerosiB,  Of  organie  com- 
pounds, nirhonic  n\)d  and  hisuljihid  of  iiirliiu)  may  lead  tii  toxic  p>Hi7il>'!V'i<. 
Detaii»>  a.s  to  the  important  alcoholic  paralysis  will  he  found  in  the  chapter 
on  Multiple  Neuritis. 
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1.     SPASM    IN    THE   MOTOR    DISTRIBUTION   OF   THB 

TRIGEMINUS 

TtiNiu  eparni  of  the  muscles  of  nia-sticatinn  is  called  trismus.  As  an  in- 
dependent disease  it  is  very  rare,  but  it  often  wcurs  as  one  syniptotn  in  com- 
plicated forms  of  spasm  and  other  nervous  affections,  as  in  tetanus,  In  the 
epileptic  attack,  in  hysteria,  meninpltis,  etc.  liotli  jaws  are  pressed  firmly 
together,  nn<l  we  cati  feel  tln-ough  the  checks  Ihr-  hanl  and  teuse  masTieters. 
In  unilateral  spasm  of  the  pterygoids  the  lower  jaw  is  pushed  laterally  in 
tJie  opposite  direction. 

Clonic  spnxni  of  the  muj-cles  of  niastication^masticatory  facial  spasm — ■ 
consists  of  a  parosysmat  and  constant  movement  of  the  lower  jaw.  almost 
alvays  in  a  vertical,  but  rarely  in  a  horizontal  direction.  The  single  move- 
ments follow  one  anotlter  usually  in  a  regular,  rapid  rhythm,  and  produce 
an  audible  ehatlering  <>f  the  tct-th.  Tlic  nnu-iius  uifinbr-aiie  of  tlrfi  moutli  and 
the  tongue  is  rarely  injuivd. 

The  cause  of  tliesi*  spasuif  cannot  always  bt^  established.  Sonietiiiies  Ihej' 
seem  to  lii>  of  reflex  origin,  as  in  aJTections  of  the  lovTr  jaw,  the  teeth,  or  even 
of  distant  iMirts.  \Vr  once  saw  n  ease  which  lasted  for  years  wliich  was 
caused  hy  a  tscvere  fright,  and  which  therefore  must  !«  regarded  as  "  hys- 
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slightly  alteretl,  bo  that  the  genaorv  nervoR  are   nianifestly   unaffected  by 
the  lead. 

Ijf!a<l  paralyeie  permits  a  favorable  prognosis  in  the  cases  where  the  pa- 
tient nm  Ir-  niiiKivtMl  from  tlic  irijiiricmB  iiifUieiii-e  of  the  pois.ijn.  Kecovcry 
l«kcii  |iliu'e  nfler  severnl  weeks,  or  in  severe  eaaes  after  soniP  months,  lle- 
lopHcs  of  piinily^i)^  ami  i-[>ii)p[ic»li<»i)<>  with  nMu-r  moj-liiil  remilta  of  chronic  lead 
poiftMiing,  however,  ore,  of  cnunw,  fn-quenl. 

Tlic  treatment  is  the  sauie  aj*  in  ull  othrr  [Kriphernl  pornlyws.  Klectricity 
itt  flr!»l  to  Ih'  cons^iilei-ed.  IajcsI  smlphur  baths  and  llie  infernal  uw  of  iikHJ 
of  jKJtiitwiuni  are  also  recoinineiide*!. 

[In  the  severer  forms  of  elircinii*  lead  poisnninfi  the  rentral  nervnug  sys- 
tern  may  Iw  affected  as  well  as  tlic  peripiieral  nervea.  In  the  chapter  on 
pcisous  {q.v.)  iirief  refereiirc  liaH  iieeii  iniide  U>  Miiiie  of  the  other  (vynditiona 
due  to  lead  poisouiiiff.  Besides  lead  colic  and  lead  arthralgia  various  foniis 
of  anaesthesia  and  pHriEstliesia  may  occur.  In  the  foriim  of  lead  euc-vpha- 
lopathy,  besides  the  general  gymptoms  of  headache,  mental  inirest,  and  wnvul- 
Bions  referred  to  above,  we  smnetimes  lueet  with  fymptmns  fiiigyeftlive  of  a 
liH-alixed  lesion,  niiiiL(i|)li';i;ia  nr  hi-iiiiplegja,  Iieiiiianopi>ia,  aionurosLt;,  etc.  In 
other  easea  the  existence  of  prngrc-isivt.'  dcnientiii  with  treinors,  eoniiilsions, 
etc.,  may  lead  to  a  mistaken  diu|L;uot!i-?  of  gciieral  pandys^is.  In  other  cases 
the  83*mptoms  arc  suggciitive  of  combined  sclerosis  of  the  spinal  cord — ataxic 
paTnplejrJa  {ij.  v.).  In  cases  of  doul)tful  dia^noe>is  it  nnn'  be  of  a^^istance  to 
examine  the  urine  f<<r  liMil,  after  indid  of  puttwciiitn  lias  been  piven  in  5*  to 
lU-gr.  doBcs  thrice  daily  for  a  week.  The  method  of  making  Bucli  an  ex- 
sniinuLion  will  Ij^  foiiml  in  the  trcatit^c!)  on  urinary  antilyttts.  If  large  dodos 
of  iodid  be  given  there  is  some  danger  that  the  lead  will  be  liberated  too 
rapidly  and  tliat  more  acute  (lymptoms  may  ensue.  .1.  .1.  Putnam  lias  showTi 
tiial  lead  it-  sonietiines  found  in  the  urine  of  healthy  jwrsons.  The  patliology 
of  ehmnic  U'lid  poiwiniii^  is  still  undetcrniiuM].  Ttio  iTTebral  symptiims  have 
been  attrilmled  t<i  disseminated  foci  of  erK-ephalitis  or  to  more  chronic  de- 
generative prxK't-sjict*.  Since  lead  poisoning  may  cause  coutrnclcd  kidney,  the 
possibility  of  unemia  \^  also  to  be  considered.  I^ead  has  Iktu  foun<l  in  the 
urine  in  varimi-)  lascs  of  i-hrouic  degeneration  of  the  spinal  lord,  anil  It  may 
act  as  a  cause  of  such  affections,  especially  of  combined  scleroaea.  It  is  still 
uncertain  whether  sucli  ilegencnition  is  due  directly  to  tlie  toxic  influence  of 
tlie  lead  or  to  the  severe  anivmia  produced  by  lead  {i.-ompare  the  chapler  on 
^^  I'ernicious  Aniemia).  hi  all  severe  eaa-s  of  chronic  lead  poisoning  iodid 
^^K  of  potii!isium  should  )>c  giveit  for  a  long  time  to  itisure  the  elimination  of  the 
^m        lead.— K.j 

^^^  Arsenical  Paralysis. — Ar:*enical  paralysis  is  rart»  in  chronic  arsenical  poi- 

I  soning  ti-ojors  i-'iuIuiiiLiig  arsn-nic,  hangings,  etc.),  hnl  it  is  iniidi  vorniiioiu>r 

■  after  acute  poisaoing.     After  the  first  violent  gastrointestinal  symptoms  arc 

I  over,  a  severe  form  <if  nervous  disease  manifests  itself  either  immediately  or 

I  two  or  three  weeks  later.    The  chief  symptom  of  this  affection  is  an  extensive 

I  atrophic  paralysis  of  tlie  arms  and  legs.    The  leg-  are  often  nffeetei^  alone, 

L  or  at  least  the  trouble  is  much  more  prono\ini4>d   iu  tliein.     The  muscles  of 

^^ft  the  trunk  Tuay  alsij  Ik-  invtilvcd  in  the  jtamlysis.  In  general,  the  rule  liolda 
^^M  in  arsenical  paralysis  also  tliat  the  e.\tensor  uui^des  are  more  affected  than 
^^m        the  flexors.     Electrical  reaction  of  degeneration  is  found  in  the  atrophied 
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musclei?.  The  accompanving  disuirbancefl  of  ^neiliility  are  alao  very  cl»a.r- 
acteristio.  either  aiiaslliotiiii.  oi  es|K'»iaIly  j>ariP8thesm  and  sevGiT  pains  in  the 
Bacrum,  arms,  ami  It'gs.  'I'liu  uervL-  triiiikK  an*  siiriicliiiH'ti  very  st-iisilivt'  to 
ilirect  pressure.  Ataxic  disturbancea,  siiiiilur  U>  th'jsc  in  ulcoltyli*.'  nouritis, 
ul^  oecur  as  well  as  paralysin.  Trophic  disturljaucea  in  tlie  naiU,  liair,  etc., 
have  been  repeatedly  nlwcned. 

There  are  only  a  few  investigations  in  man  as  to  the  analoiniwd  taiiBe  of 
areenic-al  paralysiB,  luil  there  ran  [mrdly  Ik*  a  dmdil  that  the  ehief  disturhancc 
i»  a  pcvere  nciiritic  chanj^e.  All  titc  rnorlud  syinptoins  are  in  hariinjiiy  with 
ihia  {mc  the  eiiu]»ter  on  Multiple  Neuritis)  as  well  us  (he  general  cournc  of 
the  diftease.  whicli  in  most  caw;i>  ends  favorably.  Of  t^ourse  we  nuwt  not  ex- 
clude the  fflet  that  hotli  in  lead  nntl  in  ar^nieal  paralysis  tlic  cells  in  tlie 
anterior  horni*  may  alw*  he  alTeeted  in  nniie  severe  eases. 

Of  the  other  lem*  freipieiit  toxie  fHiralyscs  we  may  mention  here  phoa- 
phorui*  paralysis.  etippiT  and  zint;  paralytiit-.  and  niereiirial  puralysis,  which 
in  a  few  oases  has  Ijeen  seen  after  the  therapeutic  use  of  mercury.  Polyneu- 
ritis must  lie  fi^msitlered  In  1h?  the  ehief  let^ion  in  all  these  i>aralystw.  Very 
peeuliar  norvons  difilurliatu-es  associated  with  (wralysis  oecur  in  manganeac 
grinders  from  i-hrnnie  ntHn;;Hnive  [toit^onliig.  The  citiiiefll  picture  in  many 
ways  resemhlea  that  nf  nniltiple  cereliro-spinal  BeleroHis.  Of  organic  com- 
pounds, eurhonie  oxiil  and  liit^iili)hid  oT  larhoti  may  lead  to  toxic  paralyses. 
Details  a:i  to  the  important  alcoholic  paralyttls  will  be  found  m  the  chapter 
on  Multiple  >ieuritis. 
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SPASM    IN    THE    MOTOR    DISTRIBUTION   OF 
TRIGEMINUS 


THE 


Tti\l(:  spasm  of  the  mnscles  of  maptleatinn  i:*  called  trismus.  .-\s  an  in- 
de]iendent  disease  it  is  vcrv  rare,  Imt  it  often  (xeura  as  one  symptom  in  eom- 
plii-ntfcl  ftirrns  of  spasiTt  and  other  niTvouh  alTi'i-tions,  as  in  tetanus,  in  llie 
epileptic  attack,  in  hysteria,  meningitis,  etc.  Bnth  jaws  are  pressed  tirndy 
together,  and  we  can  feel  through  the  cheeks  the  hanl  and  tense  cnas^tcra. 
In  unilateral  spasm  of  the  pterygoids  the  lower  jaw  is  pushed  laterally  in 
the  oppfisilo  clireelion. 

Olonie  spjism  of  the  niuseles  of  masiic-alion — niastieatory  facial  spasm — 
consists  of  a  pBroxysuial  and  constant  movement  of  the  lower  jaw,  alinost 
■tvays  in  a  vertical,  hut  rarely  in  a  horizontal  direction.  The  single  niove- 
mcnts  follow  one  another  usually  in  a  regtdar,  rapid  rliytlnn.  and  produce 
an  audilili-  i-hattering  of  the  teeth.  The  mucous  nicmhrdnc  of  the  mouth  and 
ihe  tongue  is  rarely  injiireil. 

The  i-ause  iif  these  spjisiti;;  i-annul  always  be  estahlislied.  Sometimes  tliey 
Beem  In  Ite  of  rt^flex  origin,  as  in  affections  of  the  lower  jaw,  tlie  teeth,  or  even 
of  distant  parts.  We  once  saw  a  va^'p  which  lasted  for  years  which  was 
cauMMl  by  a  severe  fright,  and  which  therefore  must  be  regarded  as  "h)-*- 
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terical,"  and  also  a  case  of  clonic  fipasm  of  the  iiia^setcrs  and  mylohyoids  of 
hyslerical  drigin  in  a  Irn-year-oUt  Iwiy. 

The  tiratnient.  ajwirt  from  the  treatment  of  the  primary  afTection,  niuat 
aim  al  r(;ini)viii^  the  caii^f"  of  tlie  ilisi-asw,  if  Ihirri'  In?  unir,  sm-h  iis  lU'iaiveil 
teeth.  In  otlii'r  respet;ta  electricity  is  of  value  in  many  eaivn.  applied  either 
by  pastting  the  coitf>tant  current  tlimu^h  tite  niiiecles,  by  faradizJn]^  tliitm,  <ir 
by  \wini  the  wire  hru«h.  Of  iulcnial  ri.>itietliw  we  may  try  nnrmtirif,  bniiuid 
of  p"tas.siiiin,  ntrfi]iin,  etc. 

Arnlifial  fee<linf;  is  of  greal  iin|i(irlnin't',  if  the  pnlicrit  cHimnt  lake  food 
vnhintnrily  fnxii  a  persislciil  trisiiiu.s.  It  in  best  t"  iiiln'dttce  a  small  (I'soplia- 
goal  lube  tlinmgh  the  iioee  into  the  tEsopliajj[Us.  Hectal  JwUnn  i»  im-uJIieieJit 
for  a  perniam-nC  riM-lbod,  hut  Ktill  it  in  iionK'tinieA  iif  i>4>rviri'.  In  some  caxea 
a  !iU(-(-i-s»fiil  atlL-iiipt  lias  been  made  to  (iviTeoino  the  eliteUt'c  uf  thu  Juw^  gradu- 
ally by  pUidiin^  Hoixleii  wed(^*K  between  lite  teeth. 


2.  CLONIC    FACIAL  SPASM 

(Mimetic  facial  Spattn,     Fneud  Tit-     Conru/^tr*   Tic) 

We  know  litlle  that  it?  ilcfinite  as  to  the  ivlioUifjij  uf  fai'ial  spasm,  the  most 
frcquL-nt  am)  ])raflieallv  the  luotit  iiiipurlaut  fonii  uf  isolated  spaitin.  In 
some  eases,  perliajw,  the  disease  is  to  lie  referred  to  a  lesion  of  the  trunk  of 
tlie  faiial,  from  expo§ure  to  cold,  aural  affections,  or  disturlMinc-C!-  al  the 
ba^-e  of  (lie  skull  {such  us  nnourisfin  of  tho  vertebral  iirlery  pressing  on  the 
trunk  of  the  facial,  as  was  seen  in  one  case),  or  el&e  to  a  rellex  irritation  of 
the  nerve^  as  iu  trigeminal  neuralgia,  carious  teeth,  painful  afTeciions  of  the 
eyes,  etc.  It  may  be  thai  many  cases  are  not  of  pcriiilieral  but  of  central 
origin,  from  the  facial  center  in  the  cerebral  cortex.  The  disease  may  also 
appear  after  vitilent  menial  excitement.  Finally,  iniilation  and  the  habit  of 
griroac-ii)g  yilay  a  |mrt  in  many  L-iises,  esgieeially  in  children,  that  is  not  to  he 
underfstiniated  ("hysterical  faeiiU  upasiii)-  At  any  rate,  we  may  see  from 
what  has  In-eii  said  iliat  we  should  not  judge  all  cases  of  mimetic  facial  spasm 
in  the  same  way,  but  it  is  the  most  characteristic  cases.,  due  apparently  to 
organic  causes,  whicrh  usually  we  are  wholly  unable  to  explain.  Kcpeated 
otjpervaiions  have  established  the  fact  that  the  disposition  to  the  disease  ia 
heightened  hy  a  general  hen-dilary  neurtipatliic  taint.  The  tendency  to 
twitch  I  lit!  facial  must'lcs  is  vt-ry  often  noticed  iu  nervous  and  irritable  |M?r- 
sniis,  but  tliere  is  an  i*ssential  ditFerencc  iK-twecn  this  griniiicing  and  the 
^^_  true  facial  spasm  with  its  lightning-like  muscular  contractions. 
^^P  The  /tffMptotnit  of  tnie  convulsive  tie  consist  of  alternating,  short,  light- 

^^^         ning-likc  corilnn^liiius  iu  almost  all  the  muscles  suiiplieil  by  tho  Facial.     The 
I  diseasf  is  usually  unilateral,  often  extending  over  llie  whole  distribution  of 

I  the  fa<ial,  but  fjonietimes  confined  only  to  individual  parts — ]>artial   facial 

K  spasm.     Sorni-iinics  the  oontractioHR  are  almost  constant,  tliouirli  varying  in 

B  intensity,  sr)  that  the  paiienl  involuntarily  makes  the  stninccHl  faces:  but  they 

W  often  appear  in  wpanite  attacks,  which  ln>'t  hut  a  sborl  time,  and  are  inter- 

B        ^    nipted  In   iiiiiifili'Icly   fni-  iiMcrvuIs.     The  attacks  arise  wilhcmt  any  spi-i-ial 
H^  cause,  nr  thfv  may  he  excited  by  talking,  voluntary  movements.  sen.>«iry  and 

^^U        mental  inipn-ssiiiiiii.  etc.    In  ftome  very  severe  cases  the  nrntnicf  i<ms  also  invade 
^H        (he  neighboring  territory — the  muscles  of  jijasticatiun.  the  tongue,  the  muscles 
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of  the  neck,  nml  even  the  upper  ami.  Vulurtary  motion  in  the  muscles  i«  per- 
feetly  noTinul,  except  for  llie  tiistiirliin};  inHut-'ju-e  t»f  tliti  aiiasimMlic  movejiientn. 
All  HfriJifiry  lli^tll^lJallI■t'<i  nrc  itUo  liii-kiii<f;  llii-rt*  is*  nfiUuT  Hnn'stln'siji  nor  |>»iii. 

A  coniriioii  partial  fnnii  vf  fiicial  ii{)nttti),  whi(.*!i  in  entirely  or  almost  en- 
tirely idtilHtwI,  ileservea  spwiiii  rnentiun — I»I(.'j>lian;»»pusrii,  or  spiism  oT  the  eye- 
lids— that  is.  a  tonic  or  clooic  a|>asTn  in  the  '>rl>iouliin»  [wliK-lnanini.  The 
tonic  fonii  may  he  of  reflex  <irit;in  in  affections  of  the  eye,  hut  soinetinien 
it  is  exritt'il  from  ((ilii-r  n-fiiuns  i<(  ilic  Iri^cmiims.  It  ih,  m  a  rule,  liilateral, 
and  it  may  last  for  lUys  nr  weeks,  sometimes  witli  Dceaaional  interniptiona. 
Oraefe  firel  mitifvil  (liui  Uif  spasm  voiiM  ti'iTiie(iniet>  Iw  instantly  (.liccketl  by 
pressure  nn  the  puints  of  exit  of  the  brinuht-ji  of  the  lri;;fniiinif^.  anil  often 
by  pressure  upon  tertain  parts  of  the  vi-rtt-Ural  cnliimu  or  oth4'r  parts  of  the 
hotly.  80  that  the  eyelids  **  fly  up  as  if  by  a  spring."'  1  have  nu  douhi  that 
in  sueli  eases  we  usually  )iavo  to  do  with  eonditlons  nf  hyslerieal  apnsm. 
Clonie  S|Hisni  of  the  lids,  nietitating  spHaiii.  t'oitsisls  of  a  sjKisuioilif  winking 
and  contraction  of  the  eyes,  which  i8  somelinies  almost  constant.  Here,  too, 
we  van  often  make  out  a  retiex  origin  for  the  spasm,  but  frequently  we  cannot 
find  any  canse. 

Facial  spasm,  in  its  severe  forma,  and  espeeially  hlepharospattni,  Is  always.] 
a  troublesome  diF«ase  for  the  patient,  and  causes  very  much  clisturhunco.    The 
course  is  often  very  tedious.     SninetiTnes  there  are  long  inte^rvals,  as  we  have 
eeen  durin;i  ])regnaucy,  and  then  the  spasm  lie^jini*  anew.     In  not  very  rare 
cases  the  affection  becomej*  habitual  and  lasts  (or  life. 

Treatment  is,  therpfore,  usually  a  diflicrult  and  thankless  task.  The  Iwst 
results  may  he  nhtained  where  wp  can  suoeeeil  in  reinoviny  niiy  rcllet  eiuise 
of  Ihe  spjwru,  as  in  exlnic-tinf;  'lecayed  teetli.  treating  jiffivlimirt  nf  Ihe  L*ve, 
or,  in  some  easrs,  resectiug  the  su|jniorhital  nerw.  In  reflex  hlephiiraajm^in 
it  ia  «onielinies  benefk'iul  to  put  a  few  drops  of  t-neaiii  solution  into  the  eye. 
In  Ihe  electrical  trv^atmeiit  of  facial  spasm  our  chief  attention  nuist  be  di- 
reeted  tti  any  pressure  points,  to  which  we  make  a  stabile  ajipliention  of  the 
anode  <rf  the  eousraiit  L-urrent.  If  there  are  no  pressure  poini*;,  we  put  the 
anmie  nn  Ihe  trunk  of  the  facial  and  the  different  branches  of  the  pes  aa- 
scrinus.  In  cases  of  reflex  origin  Bcrgcr  obtained  gfiod  results  by  ajiplying 
iiie  anode  to  I  lie  occiput,  just  un*ier  the  protuberance,  whib^  the  ciilliode  whs 
hehl  in  the  hanii — galvanization  of  the  tiie<!ulla.  The  single  sitting  should 
last  five  or  ten  minutes.  The  faradic  current — a  slowly  '"swi'lliiig  eiirix-nt'" 
— has  also  been  recommended.  Of  internal  remedies  we  should  first  try 
hromid  of  potassium,  and  then  arsenic,  atropin,  curar»\  or  <ixiil  of  zinc.  The 
action  of  these  dnigs  is  always  very  uncertain.  .\  favoraUle  result,  how- 
ever, lias  been  obtained  by  nerve  utretehing.  in  a  pari  of  llie  cases  operated  on. 
at  leaat  so  far  that  the  ensuing  jiaralysis  truubltis  the  ]>atient  less  than  the 
constant  twitching.  Wlien  the  parHlysis  cease*  the  twitchinps  usually  b^in 
again,  hut  in  some  cases  the  henefit  has  been  jM-rmaneiit.  Finally,  we  must 
mention  that  (he  use  of  the  red-hot  iron  has  soiiietiuies  ln-en  f(ilh»weil  by  a 
decided  improvement  of  the  spasm  in  old  cases,  We  employ  cauterization 
along  the  cervical  vertehra\  on  the  trunk  of  the  nerve,  or  on  any  existing 
pressure  points,  hy  means  of  l'ar)uelin's  thermocautery. 
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la  the  caiwe  which  ar«  not  to  be  r^arded  as  a  form  of  organic  spasm,  but 
uv  to  be  i;Iiif<iAHi  itf  hv^vrieal.  due  to  bad  habits,  etc.,  a  methodical  training 
oE  thtf  will  bv  ijvumaslic  e.wrvises  mav  be  attended  with  the  Iwst  results. 

[A  dt$titK'Crou  uiay  weU  be  made  Itetween  fai-ial  and  otiier  forms  of  spasm 
ijutU  tie.  Spd^Mii  i$  ai  motor  reavtion  eonsocutive  to  patliologieal  irritation  at 
auv  (N.>iat  ou  a  bu!b«.>-#pi[uil  rettex  arc,  and  is  usually  liinited  to  the  domain 
of  a  siu^jEle  motor  uer%e.  A  tie  is  a  coordinated,  systenmtized,  purposive  act, 
often  involving  the  !U.-tiou  of  muscles  supplied  by  various  nerves.  In  a  true 
tic  tfie  moveuieut  never  injures  the  patient,  as  the  uncoordinated  spasm  of 
eh<.>re«  mav  do.  It  uisually  develops  in  neuropathic  subjects  with  tendencies 
to  various  forms  of  ottsession,  and  may  often  i»e  rej^anled  as  the  motor  reac- 
tion to  siuue  obtsessive  idea,  often  of  a  defensive  character.  Tics  may  there- 
fore often  be  re^n.lt\l  as  manifestations  of  a  psychasthenic  condition  (see 
llh*  cliapter  on  IVychasthenia)  rather  than  of  hysteria.  In  such  eases  very 
much  iH'neRt  can  U'  obtainotl  by  intelligent  gymnastic  treatment  in  the  way 
of  muscular  rv^Hhu-atiou  as  proposed  by  Meige  and  Feindcl.  In  cases  of  true 
facial  s|>asn\,  or  of  sftasni  in  the  distriinition  of  other  nerves,  relief  may  be 
obtHtm^l  fi\»m  injtvtions  of  2  or  3  drachms  (.>  to  10  e.c.)  of  seven ty-per-cent 
aUvliol  with  a  little  ctK-ain  into  the  sheath. — IC] 

1    SPASM  IN  THE  REGION  OF  THE  HYPOGLOSSAL  NERVE. 

LINGUAL  SPASM 

Although  the  tongue  is  often  implicated  in  complicated  forms  of  spasm, 
aweh  aa  hysterical  or  epileptic  spasms,  isolated  spasms  in  it  are  very  rarely 
«vn.  TUvy  «»'  relatively  most  c(»mmon  in  hysteria.  They  occur,  however, 
eUbev  in  tt  clonic  or  a  Ionic  form,  and  then  th(\y  cause  a  iMsirked  disturbance 
of  *iH^vh,  or  cxen  of  rc.'<pinition,  if  the  spasm  draw  tlic  tongue  backward. 
til  (he  ItiUcr  case  it  nuiy  Ik-  necessary  to  use  inhahitidut-  of  chloroform,  and 
Ui-  dirttt    (he  ton>;uc  forward  by  force. 

4,    SPASMS  IN  THE  MUSCLES  OF  THE   NECK 

'l\»HK'  and  clonic  spasms  in  tlie  region  of  the  muscles  of  the  neck  are  not 
wiv  ii>\|ueul.  but  they  appear  in  very  various  forms,  and  arc  at  times  a  very 
■>vvvte  AU\\  (vi'Histcnt  atTcction.  We  can  usually  discover  nothing  definite  as 
iv  tlK'  S'l^'K"*!.^  of  this  I'ondition.  When  a  demonstrable  organic  lesion  of  the 
Nt«um  iW  vvr\ical  vertebra',  etc.,  is  the  cause  of  the  spasm,  we  are  not  deal- 
'lu  *iU»  .^  tuw*  tic.  but  witli  a  symptomatic  irritative  condition,  which  has 
i\tt  cttutviv  diTK'r\'Ut  significance.  A  reflex  origin  nf  spasm  is.  as  a  rule,  also 
tHtL  vivuu'tteUiaMe.  KtH-ently,  however,  several  authors  (II.  Curschmann  and 
■.'UHivl  '**^*  ".-(Jlvsl  attention  to  the  pnssiltility  of  a  primary  affection  of  the 
:i^»amtUt>  Onda.  trauntiita,  toxic  influences,  preceding  acute  infections,  etc., 
•jli  -'".■:wtx'tt*i'^  W  demonstrated  as  exciting  factors;  they  do  not,  however, 
i*tj«««^'Mll>  -i^vtdW  »*Kd»yicnl  significance.  Tlie  true  tic  is  generally  a  dis- 
cMlL^tMC^  -uw^  ^"W  *^  **''*''  "^  **  general  neuropatliic  constitution.  Almost 
'^U.'rmiM  '^ukU  I  N»*»  **w  wvurred  in  nervous  persons  wlio  were  easily  excited 
itMHlttUxw  .MM  ^'*MM  ftvw  ttervoHS  families.  Tics  of  the  muscles  of  tlie  throat 
4lMLtt*iiL  l>^iDi^  M  ^  Miue  group  of  psychomotor  neuroses  as  the  true 
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facial  tic — tliat  is,  a  conditinn  in  vhicb  morbid,  unconscions,  and  forced  cen- 
tral (cortical)  mntor  Aiiniiili  kivfi  the  iiffwtoil  miiflcli?s  in  a  coiitiniiouft  state 
of  tnnic-clonic  spasm.  Tiiis  {list-aac  is  clos«.'ly  asswiatej  witb  nyuclonia  anJ 
(wrtain  hyiiterifal  convuisivt'  spaains.  The  nomenelatnpe  is  not  ae  essentia! 
as  a  correct  cunL-eption  (as  far  as  possible  at  the  present  time)  of  the  nature 
of  tlii«  gr<.>U])  of  tlisease?*. 

Althoupli  Iho  (spftsiiii:  [liile  Fi^.  14(1  ami  I  II)  are  rarely  fitrielly  limited 
to  a  definite  p;rnu]j  of  niuscif-.  nr  tlic  ilislritidlion  uf  h  fiinj/lc  nerve,  we  can. 


Flo.  140. — Severe  caw  of  spJi^m  ""'^  *h<?  neceMorj^  nerve  flrapciius  and  stvniD-DiastoEd  muadoB). 
(Frttni  the  Erlaiigt^u  Mf-dii-iU  Clinir;.) 

nevertheloftft,  as  n  nilc.  irullcate  certain  mTiwles  a»  Ix'iu/i  chiefly  afTeeted.  Most 
rre<[uenlly  (he  iiiiisclen  innervaiwl  liy  llie  spinal  accfSBory  nerve  (aterno-cleido- 
mastoid  and  trapeziup)  are  affected.  We  ppeak  of  tliis  ^e  a  spinal  accessory 
spasm.     Through  the  coutraelioa  of  llie  sternoniaKtoiil,  thtj  Lead  js  turned 
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Tia.  ML— flpSMfTi  of  Ihf  riEht  apl<'niuA 
capitu.     (From  DcrtUKNNX.] 


toward  thp  oppifiite  side,  and  the  chin  raised  slightly.    Spasm  of  the  trapezius 
causes  the  head  la  be  drawn  backward  on  tlte  shouldei-s.    (ieiienilly  the  spHslic 

poeitiooR  (if  the  head  allt^rnalc,  *ii>  that 
a  cnndition  af  cnntiiiui>iis  unrest  pre- 
vails. B_v  plariiii;  tin?  fin^t^rK  on  the 
muscles,  we  can  determine  (thou^rh  of 
course  not  very  readily)  which  muscles 
ciinlriH-t  timviilsivi'ly.  Nut  iiifrH|Ufiitly 
the  splonius  ninsele  is  also  affeL-ted  by 
the  upasiu,  and  the  head  is*  then  drawn 
backward  and  toward  the  affected  side. 
I'robnldy  the  deeper  feitialj  miistle?  of 
tlie  head  and  neck  also  take  part  in  the 
spat^ni,  althnu;;]!  thi»  can  never  lie  di- 
rectly dcniontntnited  with  certainty.  In 
severe  cases,  however,  an  extension  of 
the  spasm  to  the  muwlcft  of  the  slioul- 
der  and  iip^ier  anri  (pecloralis.  latissi- 
rni!*,  et  al. )  has  been  nlisen-ed  so  that 
the  anil  and  the  entire  tnink  assume  a 
pi^'uliar  ])iisiti(»n.  I'lin?  n>taf(iry  move- 
ments of  the  head.  a|)paren11y  pniduciMl 
by  contractions  of  the  obliipius  capitis 
niuKcle,  are  known  as  ^'r  rotatoire. 
The  rutirsr  of  the  forms  of  spasm  described  is  usually  very  tedious.  There 
are  mild  caws  which  recowr  in  a  few  weeks  or  nimiths,  lait,  on  t!ie  other 
hand,  many  r.f  these  forms  of  spasm  develop  into  a  very  distressm;j.  haltitual, 
chronic  ufTeelion.  In  these  cases  any  steady  occupation,  such  as  rending;,  u  rit- 
inp,  or  manual  labor,  is  rendered  almost  impossible  by  tlie  constantly  recur- 
ring spasTiiodir  hitrial  atid  nitatory  uiovenients  of  the  head.  Any  mental 
(•xcilemcnl.  a  fH-lin^  Ibal  lie  is  ludiccd,  i-tc.  irHTCiise  the  patient's  spasms, 
wiiile  they  become  milder  when  he  is  completely  at  ease.  Piirlnji  sleep  the 
spHdms  generally  {viih  infrti)  cease  entirely.  Supporiinj;  the  hea<l  sHjthtly 
also  ftx'r]uently  alTords  relief.  Many  patients  hold  tludr  head  with  their 
hands  continually.  In  some  cases  the  twilchiiij;  ceases  entirely  when  the 
Ishdy  is  wholly  tit  rest,  hut  it  returns  at  once  on  any  vuluntflry  movement 
The  condition  of  general  mental  excitement  has  been  referred  to  above.  The 
oecnrn*nce  of  mental  ilisturhances  (melancholia,  confii.'iioiial  insanity)  ha*: 
iKt'ii  re]>catedlv  seen,  which  is  not  at  all  remarkable,  ennsidering  the  genera! 
oervuus  coustitnli'tnat  basis  of  the  disease.  The  patient's  ^eiiei-»l  condition 
may  finally  become  very  poor.    Many  fall  into  the  raorphin  habit. 

The  pragnosU  should  he  always  gnartlcd.  As  has  lieen  already  stated,  the 
disease  may  IK•^^iwt  for  years,  in  sjiile  of  all  attempts  at  treatment.  Rnt,  on 
the  other  Imtid.  even  after  long  duration,  cures,  or  at  least  great  improve- 
ment, fropicnllv  incur. 

The  irentvimt  of  these  ehronie  spasms  is  always  a  diflicult  and  fatiguing 
pmhlera.  Accepting  the  assumption  of  a  <onstitutional  basis,  general  con- 
stitutionaL  measures  (physical  ami  meiitnl  n*st,  Imtlis.  fn-sh  air,  tonics,  etc.) 
must  he  considered  fiwt.    The  local  treatment  should  come  next — i.  c.,  tlie 
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BOpprftgition  nf  the  niorlnd  innervation  and  the  refltoration  of  the  nnrnifll 
muscular  liataiu-e.  Ttie  most  nitinnal  oT  ail  treatments  arc  tnetliodtcal  exer> 
eisefl — that  is,  iho  sIdw  prni-tiriii;,'  uf  rpjiiilati-il  iniiervntions.  With  purse- 
verance,  skill,  and  pnticncp  much  can  be  acwmpUshcd.  Further  thera- 
[M^utic  nieasiiivs,  which  liave  prnhjihly  a  psycUieal  suggfslive  infliu'riw,  are 
also  emploved.  Under  this  c-atcj^nry  are  includtKl  suitable  supporting  devices 
(i-orssel  with  h<'a<i  rest),  am!  oci'asionally  even  the  api)lifatii)r  of  firm  Imnd- 
age»i  (jiJantcr-of-Paris  JHcki't,  I'lc.).  All  !iincliiirii<-al  ih-vii-iw  of  tluH  descrip- 
tion are  occasionally  so  poorly  home,  and  cause  bo  much  torture  to  the  patient, 
that  they  have  tu  iic  discarded.  On  tlie  other  hand,  I  have  seen  sotne  excel- 
lent results  from  careful  ortho|w;dic  tn.'atincnt.  A  methodical  ituiKsam:  of  the 
affected  muscles  is  further  recommended,  and.  above  alt.  electrical  treatment. 
Tlte  method  of  treatment  consists  of  the  application  of  the  anode  to  the 
affected  nerves  and  muscles,  or  of  the  iise  of  a  swelling  faradic  current,  or  of 
the  faradic  linish  t"  tlie  skin  over  tlie  affected  inusi-lea.  Very  often  we  have 
to  cimnge  the  nictiuMl,  and  we  must  try  in  tind  nut.  hy  testing,  the  ukost 
i.'fficieMt  way  to  cuiphiv  elcctririly.  Of  internal  reiiieilies,  narcotics,  sncli  a* 
BubcutaDeouB  injections  of  morphin,  are  icdijipensahle  in  severe  case^,  but  we 
must  he  very  careful  in  titeir  lise.  We  may  also  try  hroinid  of  potasaium, 
antipyrin,  arsenic,  vah^rianale  of  zinc  flielladonnHl,  and  other  nervines.  In 
severe  cases  we  resort  to  the  use  of  the  r«'d-hot  iron  tn  lite  hack  or  the  neck. 
I  recollect  a  very  scvcri'  case  which  was  finally  curud  with  the  iictual  cautery. 
I  have  DO  great  confidence  in  the  many  surgical  pnKedurca  which  liove  been 
propwed  (stretching  and  division  of  the  spinal  acceisory  nerve,  division  of 
mnsrles  and  tendons)  ;  in  desperate  cases,  however,  euoh  an  attempt  ia  jus- 

tififlhlp. 

In  this  place  we  may  mention  also  the  peculiar  rhythmic  spasms  which 
occur  occ-asionaliy  in  cliildren  during  the  first  few  years  of  life,  and  are  known 
89  spasmus  nutans,  salaam  convulsions,  nodding  spasms,  etc.  There  is  a  con- 
tinued nodding  movement  of  the  head,  occasionally  aUu  a  shaking  and  turn- 
ing, with  or  wilhiiut  involvement  i)f  the  trunk  muscles.  BlepharoBpasiu  and 
nyslagniuK  have  Ihccn  re|M'aledlv  seen  in  the  same  .nnhject.  Occasionally  these 
jMv-uliar,  forccil,  penduluni-likc  iiiovf'mcnh<  mctir  only  during  s»h'c])  ("  iir  tie 
sitmmeil").  All  (lies*  syniploms  arc  indications  of  a  ncurnpathie  conslilu- 
tiou,  but  are  generally  without  any  serious  signillcnncc.  Special  treatment  is 
therefore  unnecessary.    The  condition  disappears  gradually  of  its  own  accord. 

6.     SPASMS  IN  THE  MUSCLES  OF  THE  SHOULDER  AND  ARM 

Clonic  spasms  lu  ihe  ii[iper  extremity  are  rarely  isolated.  at<  in  the  peeto- 
ralis  major,  but  are  more  fiTciuently  conibmed  with  other  forms  of  spasm  and 
other  Dcrvoua  symptoms.  They  sometimes  aeera  to  he  of  reflex  origin,  aa  in 
the  clonic  spa^mK  asrinciHted  with  brachial  neuralgia,  and  also  the  spAams 
sometimes  seen  in  amiputation  stumps.  F«ir  many  of  these  forms  of  spaHm 
the  cause  is  etill  wholly  unknown.  Most  of  the  caMea  are  undoubtedly 
hysterical. 

Isolated  tonic  spasms,  in  single  muscles,  or  groups  of  muscles,  in  the  npper 
e.xtn'inlly,  hiivi?  been  re|H'ate<iiy  ohservi'd.  Tonic  spasm  of  the  rhoiiihoidei 
cauiies  an  obli(juc  position  of  the  scapula,  so  that  its  inner  border  ruuit  ohllc^uely 
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upward  and  outward  from  below  and  inward.  This  makee  it  liard  lo  raifte 
the  acDi  nbore  the  hurizoalal  line,  as  in  t!tirmlUH  |]aralyt;i8,  but  the  M>j>aration 
of  the  scapula  from  tiie  chest  waU.  wliich  is  so  very  (haraeteristie  of  tlie  loiter, 
is  wanting.  Toiiit*  sjiasin  in  tlie  leviitur  angiili  sprtpiila*  is  rare,  ext-cpt  in  eon- 
n<?C'tion  wilti  spimin  of  Ihe  riioinlioidei  nr  tra]W7.iiiH.  In  it  the  tthotiMor  la 
raised  and  tlie  head  is  bent  a  little  to  the  ofTertod  side.  Iitolated  (onie  spasms 
in  the  |MH't(irali!*  niaj'ir,  laltwimurt  dorsi,  delt'iid,  ett-.,  are.  on  the  whole,  easy 
lo  rccopnize,  hut  they  are  of  very  rare  ocf urrenec.  Tonic  ficxor  spasms  of 
the  band  and  fin^^rs  are  more  common.  We  have  ourselves  seen  several  such 
casei*,  some  of  thorn  lariting  for  months.  In  one  case  the  spasm  muld  at  one* 
be  relieved  by  platrin^  the  amnle  of  a  niodi-ralely  stron;-:  gatvanie  eiirrent  on 
the  nicdian  nerve.  In  aiiollier  fuse  the  flesor  spasm  of  the  Jiiigerw  had  fol- 
lowed a  mild  aciito  inflanunalion  of  the  wrist  joint.  In  sueli  cases,  also, 
h\'steria  utidoutitedly  plays  a  part  much  more  fr*_-r|nently  than  was  formerly 
supposed.  In  tonic  flexf>r  Bpasms  of  the  han<l  we  must  also  tliink  especially  of 
tetany  (7.  f.).  Brief  tonic  spasms  of  the  flexors  of  the  finjjers  and  of  the 
thumb  niuwles  are  of  fjiiite  common  orriirrenc-e.  Tliey  are  mi'n  esiwcially  in 
persons  who  have  to  do  aoino  severe  and  persistenf  lnjdily  work,  al.«o  in  alco- 
holic siibjeets,  patients  with  gastric  disease  or  chronic  nephritis,  etc.  'I'bese 
cases  do  not  nil  belong  in  the  same  cat^ory.  Some  arc  probably  due 
to  purely  myopathia  irritative  eondttions;  other  ca*es  are  more  related  to 
tetany   {q.  v.). 

We  [-an  scarcely  give  any  general  rules  for  pnignosis  or  treatment.  It  i* 
always  imjmrtant  to  n-inove  any  trouble  which  may  cause  the  spasm.  We  may 
also  try,  first  of  all,  electricity  (a  stabile  gnlvanio  current,  npplyinjf  the  anode 
to  the  allccted  muschti  and  their  nerves) -anii  methodical  gymnastics,  the 
latter  C8i>eciaLly  in  all  cases  having  any  relation  to  hysteria  (?. ».)• 

6.     SPASMS  IN   THE  MUSCLES  OF  THE  LOWER  EXTREMITY 

Clonie  spasms  in  the  museh-s  of  the  lower  extremity  are  always,  with  rare 

eseeptionB,  a  symi>t<'ni  of  spinal  or  ferehrul  diiJcase,  Of  the  tonic  sjMisms  the 
most  frcijuent  and  the  best  known  are  the  painful  Bpasnia  in  the  calves,  or 
cramps,  which  are  apt  (o  oome  on  after  great  muscular  exertion,  mountain- 
climbing,  or  dancing.  Some  persons  have  an  especially  marked  predisposition 
to  sucli  cnitiips,  cKpiicially  after  mvisculiir  fxcrtiim  (dancing,  clc).  Occa- 
sionally thcie  cmnips  develop  very  i-eadily  after  making  certain  movements 
or  holding  the  foul  in  a  certain  [Hisition.  Similar  painful  cramps  sumeiinies 
come  in  other  muscles  besides  the  calves,  as  in  the  a)}ductor  hallucis,  etc. 
t'onstanily  recurring,  extensive,  and  painful  sjwisms  in  tlie  leg  muscles  may, 
a»  we  have  seen,  form  a  very  dii*lreiwiiig  affection  wbicb  is  )iard  to  remove. 
In  most  of  ibese  cases  there  are  probably  eonditiims  of  jrritjitlon  occurring  in 
the  nniscles  themselves.  Other  tonic  spasms  in  the  muscles  of  the  lower 
extremity  are  rare,  but  individnal  eiisos  of  isolated  tonic  spasm  in  the  ab- 
ductors, in  the  iliopsoas,  in  the  muscles  of  the  calves,  etc.,  have  been  observed. 
More  extensive  tonic  contractures  of  the  mnacles  of  the  leg  are  not  very  rare 
in  hysteria,  especially  in  llie  hvstoria  of  children.  The  Bo-called  saltatory 
reflex  spasm  i.*i  undoubtedly  also  hysterical  {q.  v.). 


DIFFERENT  FORMS  OF  LOCALIZED  SPASM  259 

7.     SPASMS   IN    THE    RESPIRATORY   MUSCLES 

Tonic  gpiwrn  nJ  the  diuphragm  has  Imwh  wen  in  a  few  rare  oaaea.  The 
lower  pari  of  tlif  lliorax  is  niucli  t^xpandej.  Ihe  epigastrium  is  protruded,  and 
the  respiration,  which  shows  intense  dyspnoea,  cart  be*  j>erfonned  only  by  the 
upper  part  of  tiic  thorax.  Thf  depnwsinn  and  iiinnohilily  nf  the  tliapliragni 
nin  hi'  iiiimU*  nut  «in  peroussiim.  Many  pati«Tits  liuve  a  seven'  puin  in  the 
region  of  the  diupjiraj^'iu.  The  i^oniJiltou  is  not  witliout  danger  and  demands 
instant  interference :  inhalations  of  ciiloroform,  subcutaneoxis  injections  of 
morplnn.  a  warm  hath  with  a  cool  sho^^er  hath  after  it.  faradization  of  the 
fkin  in  the  ro;>;iiin  of  l,lie  diaplirHurn,  KJilvani/,»tion  vf  (hy  jilirnnii-B,  ete. 

Clonic.  Spagm  of  thiJ  Ifiaphraym,  .*<iriffijltus,~'rhc  well-known  "  hic- 
cough"  or  "»oh,"  due  Lo  a  Hudduii  spiisintMlie  contracUou  vt  tlie  diaphi-agra, 
associated  with  a  brief  inspiratory  sound,  ia  in  its  mild  forms  a.  very  frequent 
condition,  which  snon  passes  off;  hut  it  eometimes  increases  to  a  persistent, 
olistinate.  and  very  (ronhlcfiome  affectiun,  ■whit-h  may  lafit  for  weokfl  i«r  months. 
IIvKterical  hiccmigh  is  the  most  fr*i)ucnt.  This  comes  on  i-iipciuidly  after 
mental  excitt'iiierit,  and  it  may  wimelimes  last,  with  short  interriiplions,  for 
weeks  or  even  months.  Persistent  hieeongh  may  also  he  excited  reflexly  in 
alTectjons  of  the  stomach,  intestines,  peritoneum,  etc.  In  some  cases  the  hic- 
cough depends  upon  a  direct  Icfinn  of  the  plirenic  nerve,  as  we  have  fteen  in 
one  case  of  tuijcrcular  mediastino-perirarditie.  We  have  also  seen  hiccough 
lasting  for  hours  in  cerebral  apoplexy,  and  in  chronic  myelitis  extending  to 
the  cervical  cord. 

In  the  mibior  case.s  hiccough  soon  paRses  off  without  sfwcial  treatment. 
Holding  the  hrealh,  pressure  on  the  closed  glottis,  blows  nn  the  back,  etc., 
are  jiriKfdures  generally  known  to  the  laity,  and  they  are  often  used  to  sup- 
press liiccoiigh.  Tn  hysterical  hiccntigli  inlctli;;('nt  and  at  the  same  time  ener- 
getic mcnliil  trealnieril  will  oftcri  rapidly  U'jk]  lo  the  vohnitjiry  suppresi^ion 
of  the  fij>ii!imt"li»-  Tiiovcniciils  ari<}  Ihiif'  to  (oiujdcle  recovery.  Such  treatment 
is  often  aided  by  the  inlluence  j^in  part  merely  suggestive)  of  some  internal 
remedy,  such  as  brjniid  of  potassium,  or  the  use  of  electricity.  In  j^evere 
liicfough,  due  to  orgiitiic  diwaHC,  we  must  Bomelimes  resort  to  narcotics  {large 
do«es  of  hromid  of  potassium,  opium,  rnuqdiiii,  inhalations  of  chloroform). 
The  conelaiit  current  to  the  |jlirciiic  nerve  or  fdradization  of  the  region  of  the 
diaphragm  sometimes  acts  beneliciatly. 

Complicated  respiratory  sjwfiniis,  either  in  the  form  of  spasmodically  accel- 
erated and  forced  brealhinff,  or  «|jawnis  inmihiiied  with  all  sorts  of  other  symp- 
toms, with  many  gurgling  noises,  eniclalions,  etc.,  are  almost  exclusively 
confined  to  hysteria.  We  have  ourselves  counted  in  one  such  ease  over  two 
hundred  respirations  a  minute!  Tltc  best  remedy  for  most  of  these  forms  of 
spasm,  and  one  which  often  at:t«  instantly,  is  a  cool  bath  with  energetic  cold 
shower  baths.  The  yawnijig  spasm  (rlta.tnitm.  osccdo),  sneezing  spasm  (s(er- 
nulatiu  ranvulaivu,  jdiirmus),  laughing  and  weeping  spasms,  coughing  ajjasm, 
etc.,  also  belong  to  the  rcs^fiiratory  spasms.  We  once  saw  an  instructive  exam- 
ple of  the  latter  in  a  boy  ten  yeai-s  old,  undoubtedly  due  to  hysteria.  A 
peculiar,  hollow,  harking  cough  came  on  as  a  "  rcfles ''  (that  is.  due  to  asso- 
ciation of  ideas)  cithiT  pfunitanenuRlv  or  on  pinching  any  part  of  the  skin. 
The  aflfection  lasted  for  some  weeks,  and  tlien  disappeared  ((uite  suddenly. 
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DISEASES  or  THE  NTERVOtTS  SYSTEM 


A  nervoiu  cotiglit  often  of  a  peculiar  ttpBRtit^  cliarm-ter,  is  not  on  infrequent 
occurrence  in  liynteriiiil  and  ntjrvoui*  people. 


niATTKlt    IV 


\rRITER'S    CRAMP    A\D    ALLIED    PROFESSIONAL  NEirROSES 

Writuh's  crninp  {gmithniifin.tm.  innyigmphui)  is  iho  rninmomi'st  form  of  a 
whole  class  of  jjetulJar  Jtsliirlmucfi  of  niotiou,  to  vvhtth  Bcucdikl  \iHve  liie 
appropriate  name  of  "  professional  neuroses  of  coiirclination."  Their  char- 
at'terifiliL-  ffiilnri-  in  that  tin*  disturhanii?  in  a  eertairi  ;^roup  of  muscles  appears 
only  ttliLMi  these  muaeles  come  into  Itarnionious  action,  in  some  definile  and 
usually  sutne  rielieate  am)  ooniplicattMl  occupation.  A1t}ir]ti«li  llie  iiersimB  wlio 
suffer  from  wrilt^r's  crnnip  ean  move  and  ii.*c'  tlie  muAclcs  of  tlieir  rijjiil  arm 
am)  liund  for  orcllnar)'  purposes  in  a  |>erfet-tly  noriiml  riiaiiner,  these  same 
muflcit;?  at  once  refuse  their  service  when  the  patient  begins  to  write.  In 
thii^  ea^e  ilie  tljstiirluinec  L-auuot  lie  in  tiie  innervation  of  the  individual  mus- 
flea  themselves,  but  it  must  lie  n>ferred  to  the  form  of  their  aRMH'iated  action 
— thiit  is,  il  iriuet  he  a  distnrlwnfe  of  coordination.  It  therefnre  becomes 
very  probahle  that  the  cau&c  of  the  stpiiani  ii*  to  lie  soiijjht,  not  in  tfie  ])eripheral 
parts,  l>ul  in  the  cenlers.  We  are  convin<*ed  that  writer's  cramp  and  the 
allied  occupation  neuroses  are  dae  to  disturbflncei?  of  the  central  (cortical) 
innervation.  Writer's  cramp  ie  u  morbid  conditii>n  in  wriliiiff  •tiiinhir  to 
Ktiillering  in  H]>e»kiiig.  Overeverlion  in  writing  plays  the  nioitt  iiiijiortHni 
part  as  an  ictiolojfical  factor.  Writer's  cramp  is  therefnre  seen  cliieily.  I>nt  of 
c-oumw  not  exclusively,  in  those  persons  uli<«se  ocriipntitm  entails  contimiouti 
writlnj:,  eRpeeially  in  aecreljiries,  nierclmntR,  Immau  ollicialn.  etc.  A  genera] 
nervous  pn'dispi>silton  stiems  als<i  very  notably  to  increase  tlie  tendency  to 
writer's  rraiiip.  Most  iiises  arc  ai^siiriatcd  willi  proiiouncrd  ncurastlionic 
symptoms.  McnInI  factors  (fright,  anxiety)  sonictitiics  play  iin  ntnnistak- 
able  part  (vide  infra).  Allentiun  has  also  been  called  to  tlie  fact  that  liad 
pens,  such  tus  hard  steel  pens,  improper  methods  of  holdinjf  the  jwu  in  writing, 
etc.,  may  favor  the  development  of  writer's  cramp. 

Symptoms. — The  esi^eiilitil  syniplc»rii  of  wfih-rs  frntiiji  is  ihe  appearance 
of  certain  disturbances  nt  ever)"  attempt  to  write,  which  render  writing  veiy 
difficult  or  entirely  impossible,  The  affection  usually  begins  gradually,  but 
increases  quite  rapidly.  For  the  preciise  characterization  of  the  clisturhance 
Bcnedikt  has  distinguished  three  forms  of  writer's  cramp,  but  they  run  into 
one  another  in  various  ways.  The  spastic  form  i-t  the  most  frequent.  The 
patient  scarcely  liegin«  to  write  when  contractions  or  tonic  spaBms  come  on 
in  the  different  fitigeni.  The  (wn  is  either  presficd  spasmodically  deep  into 
t!ie  paper,  or,  wlien  it  is  moved,  it  makes  very  faulty  irrcijular  movements. 
We  very  often  see  a  toni<;  spasm  of  the  pronators  of  the  forearm  set  in  on 
ench  attempt  to  write.  Writing  is.  under  such  eircumstancep.  wholly  impo.«- 
Bible,  or  it  is  done  only  with  the  ;;reatesl  exertion,  ami  the  characters  are  ol*o 
utterly  distorted,  timnpial,  and  mingled  with  falw^  strokes  and  hints  (vide 
Fig.  142).  Finally,  in  the  trciiniloua  form  of  writer's  craoip  lliere  is  sueli  a 
marked  trenmr  in  the  right  hand  ut  every  attempt  l*>  write  that  the  leltera 
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ore  conijilelely  illegible.     Wa  have  seen  several  sueli  oases  in  children,  which 
we  have  regarded  »a  di^tiiictly  hyttterioil. 

In  ttie  paralytic  form  the  dislurlmiK-c  is  chiefly  a  tired  feeling  in  the  right 
arm  of  rapid  oiisctj  like  pumly-tis.  nml  it  is  i>fl(?ii  associated  with  pain.  This 
form  of  (iirtlLirlmiite  in  wriiiug  uuglit  iml  proiwrly  to  be  tiassed  with  writer's 
Gxanip^  since  it  is  absurd  to  speak  of  a  "  [wrulytic"  form  of  "cramp." 


A 
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¥ia.  142.— Examplra  of  tho  haiidnriting  of  pattentti  with  writer's  cnunp. 
(Fruiu  bp*ri:iiiicii.t  Euriiialir-d  by  Ut.  J.  J.  Putuam.) 

As  Iiaa  already  brHiii  snid.  the  ]iiotility  nf  the  right  arm  in  erery  otlwr  re- 
gpert  is  usually  perfretly  normal,  but  snnielini<?s  anatiigniis  symptrnns  also 
apppiir  ill  1li('  Hiiiiri-  |ifltii'ii(  in  niany  dllit^r  (irK-  t;iiipb>y]iKMitfl,  siiil'Ii  as  se-wing, 
piano  playing,  elc.  The  sensiliility  i»  usually  uiiatfi't'tt'd.  except  for  the  inu«- 
c'ular  puius  already  meiiliimcd.  ai]<]  u  fretiucnt  feeling  of  uuinhneBd  in  the 
forearm  and  fingers.  A  few  painful  prejwure  points  have  BoraetimP*  been 
found  on  the  cervical  and  dorsal  vertebne.  We  should  also  examine  tho 
periphrral  nerves,  stiui^  paiTifiil  lliicki-iiiii^s  nre  wtnu'liriies  said  1o  lii^  fduiid 
in  them  (although  I  do  mil  myttclf  stiare  thi>  view),  which  possibly  stand  in 
a  causal  relation  to  the  disease.  If  we  are  dciding  with  people  wh"  ixrv  gen- 
erally neurotic,  as  h  almost  always  the  case,  they  riftan  <-omplain  dI  the  same 
time  of  lieadachcn,  im-ntjil  unea«inp.'ip,  peiu-ral  weakness,  etc.  In  such  cases 
the  degree  of  the  distiirliarn-c.  a:^  we  have  said,  is  nlwnys  very  nun-h  influenced 
by  inontui  cnntlMioris  (exiileini-iit.  iinxicly),  just  as  is  llii>  case  in  stuttering. 
Wo  knew  a  patient  wh<i  could  not  write  a  word,  in  spite  of  the  givatest  efTori, 
if  any  one  were  looking  at  him,  but  otherwise  lie  wrote  a  l>eautiful  tiuwing 
hand. 
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Diagnosis. — The  diagnosis  of  writers  craiiip  is  rtlmtn-t  always  ea»y.  We 
niutit  giiarii  ngaincit  cuiifiiitiii}{  it  witli  other  iiervoii.'i  disease-;:,  such  as  chorea, 
parulyttiit  agitang,  multiple  ttcjerosls,  lieginning  nmttcular  atrophy,  or  agraphia, 
which,  of  Lourse,  under  some  cireumetanL-es  may  lead  to  disturbancisi  in 
writ  lug. 

Prognosis. — 'I'lic  prognosis  is  nlwajs  to  tie  given  with  reserve.  Complete 
recoveries  wilhoul  doubt  do  occur,  but  many  cases  are  extremely  obatinate 
and  others  are  incuraMe.  Relapses  are  also  vory  eonimon  even  after  improve- 
menl  hm  »et  in.  Hitwv  patients  are  obliged  to  uhoose  aiioibor  calling  in  con- 
sequence of  tbeir  trouble. 

Treatment. — The  trealment  beginit  Bret  with  the  command  to  give  up  writ- 
ing etilirely  for  several  weeks.  If  this  tomniand  can  lie  obeyed,  the  mere  rest 
may  lie  of  sorviii;  in  tiiihl  inripiciit  casi's.  (Vrtiilii  i-iintrivinu*-s  for  writing, 
which  tlie  patient  can  best  test  himself,  arc  often  of  advantage,  such  as  stick- 
ing the  pcuhuhler  through  a  cork,  using  a  large  pi;tihol«lcr,  a  change  in  the 
way  of  holding  the  pen  and  In  the  jwRition  of  the  arm,  etc.  Nutisbaum  has 
invented  a  kind  of  bracelet  to  wlil<-Ii  the  penholder  is  faslened.  and  which  is 
held  (irmly  by  Iho  outspR*ad  fingers.  Leartiing  to  write  willi  tlie  left  hand, 
whieli  is  often  tried  by  patients,  does  nut  always  lead  to  a  good  result,  tancc 
the  cramp  occasionally  appears  in  the  left  Iwnd  also. 

Of  the  special  niethiHls  of  treating  writer's  cramp  the  application  of  gal- 
vanism defterves  ihe  fir>it  iiieiilion.  Avoiding  all  strong  ciirn'iils  and  varia- 
tions of  the  current,  we  fipply  the  stabile  anode  to  tlie  bnu-liinl  plexus,  and 
also  to  the  difTcrent  nervt*  (especially  if  they  be  sensitive  to  pressure)  and 
the  affected  muscles,  for  five  or  ten  minutes.  Tlic  cathode  is  placed  in  tlte 
vicinity  of  the  cervical  vertebrje.  If  painful  pointa  are  found  they  receive 
special  treatment.  We  may  alsn  use  galvanism,  as  an  experiment,  through 
the  head.  Of  lale  inasiwige,  and  efiiecially  metlitidieal  gymnastics,  have  shown 
Btill  more  favorable  remiUs  than  electrical  treatment.,  but  -the  use  of  them 
demands  special  tedinical  skill.,  and  therefore  they  have  so  far  obtained  ex- 
cellent result*  chiefly  in  the  hands  of  certain  specialists;  but  such  a  nietliodicat 
reeducation  in  the  movements  employed  in  writing  should  always  !«  tried. 
We  commence  with  simple  writing  inovemecits  executiil  slowly  and  in  rhythm, 
and  then  progress  gradually  to  more  difficult  letters.  Wo  can  very  rarely 
promise  sueees-s  frf)m  internal  remedies,  such  as  subcutaneous  injeetiona  of 
8tr_vclmin.  atropin,  etc.,  but  tlK>se  methods  of  treatment  often  act  favorably 
which  aid  the  general  strength  of  the  nervous  s>-stem,  such  as  cold-water  cvircs, 
sea  batlung,  and  residence  at  a  mountain  resort.  In  writer's  cniinp,  just  as 
in  Btnttering.  we  see  very  plainly  the  influence  of  mental  factors  (rest,  in- 
creasing or  diminishing  self-confidence,  excitement,  etc.)  upon  the  trouble. 


As  en  ap|>endix  we  will  mention  here  some  other  professional  neuroses 
that  are  occasionally  seen.  They  arc  piano -player's  cramp,  which  is  seen 
especially  in  young  lonser^alory  pupils,  violin-  and  'ii-lln-plrtyer's  cramp. 
leti'gra]dier'g  cram}),  tailor' ■»  crniiip,  milker's  eranut,  I  lie  ]»eculiar  distnrlmiu-es 
of  innervation  in  the  hands  wliidi  uften  cH-cnr  in  cigar  rnlliTs,  etc.  In  the 
hiwer  extremities  there  seems  to  be  an  analogous  alleetion  in  ballet  dancers, 
and  also  in  scwing-macliinc  girls,  turners,  etc.     We  have  seen  professional 
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cramp  in  tlie  tongue  in  a  clarionet-playpr.  The  special  points  in  the  symp- 
tomatology and  treatmeut  of  all  these  lornis  of  criLiup  are  in  large  jiart  anal- 
ogous to  the  eonditiiiiis  titan- riliotl  in  writer^s  cramp.  In  piano-players  the 
n«ume4i«  appeare  chietly  in  the  paretic  farm — mild  fatigue — and  is  usually 
a8s<K'iatcd  with  t.\[iiie  tsevc'iL-  pain,  that  t-dnit's  u»  during  playing,  in  rertain 
parts  of  the  ariiitt. 

In  treatment,  the  \n»t  n^i^itltt;  are  n1ilaim>d  hy  litiid  eold  d(Uii.-)iei«  and 
inawage,  liut  gtnieral  trcat3iifnt  (iron,  cold  Iwllis.  country  residence)  i»  never 
to  be  neghicied.  If  tlit-re  Ims  bten  previous  overexcrtiim  in  playing,  it  must 
be  stopped  entirely.  tiwtit?rally  it  liaii  pruved  Iwtter,  in  my  experience,  to  con- 
tinue \rith  hrief  iiiellir>dirid  exeit-if*e«.  Finally,  it  may  Iwre  1)0  noted  that  in 
certain  lalHtrlous  nt-cnpalions  that  are  perBifitently  practiced  a  severe  group  of 
nervous  synijrtnnis  may  hIm»  arise.  For  example,  Hirt  has  descrilKul  an  affection 
which  occurs  in  sewing-uiaehine  girls,  and  is  characterized  by  disturhances 
of  sensibility,  pain,  pane^^tliegia.  and  in  some  cases  anee^thesia,  ata:Kia,  absence 
of  the  tendon  rcflexp«i,  and  swaying  with  the  e3'e8  shut.  The  riiseafie  thus 
recalls  very  cloBely  the  picture  uf  loeoiuntor  ataxia,  hut  it  is  curable  with 
proper  Iri'atnieiit.  Tliereffire  Ilirt  euspecti'd  an  uiTeclion  of  the  peripheral 
ncrvo*.  Similar  sj'niptoiiiB  arc  &]»o  seen  in  other  ihisses  of  laborers.  Thue, 
for  example,  I  have  repeatedly  seen  i)ecuUur  &paj»tif  paretic  conditions  of  the 
legs  after  continuous  fatiguing  work  in  the  fields  in  a  stooping  position 
(digging  oarrots,  etc.). 

CHAPTER   V 
SIMPLE   AND    MITLTIPLE    DEGEJ^RATIVTi:   NEUBITIS 

I.    SIMPLE  NEURITIS 

1.  Primary  Simple  Neuritis. — In  tlic  previous  chapters  wc  have  become 
acquainted  with  a  s^erie^  of  morbid  condition?  which  most  probably  are  to  be 
referred  to  jirinmiy  inflH[]inialory  changes  of  a  parlitular  [MJiipheral  nerve. 
We  have  seen  that  many  cases  of  sciatica  and  of  neuralgia  iu  other  nerve 
regionii,  and  pnihiihly,  ton,  all  tfie  so-called  rheumatic  peripheral  paralyi^es 
(rhcumatle  facial  paralysis,  deltoid  paralysis,  etc.),  are  due  to  mieh  a  neuritis. 
We  ha%'e  very  little  information  as  to  the  special  causes  of  such  forms  of 
neuritis:  we  maj*  only  fius^peet  that  in  ?ucli  eaMft  there  are  definite  infectious 
or  toxic  substances  which  act  on  tlie  afTectetl  peripheral  nerves.  In  many 
cases.  e^[>ecially  in  umt^t  iieiirnl^ric  afTi'itiunH,  it  Kei-iiirt  rather  tn  \te  slight  in- 
flammatory changes  in  the  nerve  sheath  and  the  interstitial  connective  tissue 
of  the  nerve,  but  in  all  forms  of  neuritis  leading  lo  motor  paralysis  it  is 
chiefly  a  detHnution  cf  the  nerve  fiber  itself  caused  hy  the  action  of  the  in- 
jurious fiuliplanco  (■*  jNinMichyriiatniiH  iiiflanimatioti,"  or,  better,  '*  ilegeiierative 
neuritis").  In  severe,  and  esiwcially  in  acute,  cases  the  pnrcneliymatous  and 
the  interslilift!  ehiiugi^s  mav  develop  simultaneously.  We  will  go  nmre  fully 
into  the  description  of  tlie  anatomical  details  in  the  seclios  on  "multiple 
neuritis  *'  iwlow. 

We  may  also  mention  here,  as  of  practical  importance,  those  cases  of  pri- 
mary simple  neuritis  whieh,  after  the  analogy  of  facial  paralysis  which  has 
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l>oen  fully  descTil»e(l,  lea<!  lo  avutc  jxriptieral  parulysisi  in  oilier  nerve  re(fif>ns. 
To  this  class  l)e!oHg,  lirst  of  all,  neuritic  axillary  paralysis  (JeltoidJ,  neuritic 
paralysis  in  the  ulnar,  long  thoracic  (ecrratus  anlittus  mujur),  crural.  |>o- 
rnnenl,  elc;  itoiiritii-  plexus  pm-alyses  hIkii  intiir.  ruiicrially  in  tho  lirai-liial 
pk'xuii.  In  many.  iillliiii);;li,  itF  t-niirsd,  not  in  all  of  iUv»v  chws,  nii  expiisiirft 
[o  t-nlJ  is  to  W  looked  ii]ii>n  as  tlif  aiiiwe  uf  tlic  ni-uritis  (*'  rlu'innnlic  iicn- 
ritiH**).  'riie  disease  itsulf  usually  Ik^jinim  M*itli  .-(i-'Vfrt'  pain  (jf  jjivater  or  lew* 
intensity  and  pancstltesia  in  the  neighborhood  of  the  affcctcil  nerve.  This 
syni]itnni.  wliicli  piwsesseH  Llii!  j;ri*nU>st  diuKin'^^ttr  si^iiiJlriuific,  cwpwiiilly  in 
ufTw'tinns  uf  the  niotur  nerven,  is  generally  attrilmli-tl  tu  nn  involvement  uf 
tlie  nerve  slieylli  ami  inlerstiHal  tiswiie  (uerri  iifrinrrnn !).  At  the  same 
time  with  Hie  pain,  or  soon  after  il,  appear  sign^  of  motor  weakness  in  the 
mm>eles  aupplied  hy  the  aJfected  nerve.  The  paratynis  may  vary  extremely  in 
intensity.  In  mild  cases  the  symptoms  soon  dii^ippoar  and  recovery  ensues. 
In  severer  forma  elentric-al  reaeliun  of  d^?gene^aIirJ^  and  atrophy  of  the 
paral>-ze<]  muMcles  deve!(i{i;  lint  even  lit're,  as  has  alnnnly  In'en  said,  we  may 
usually  expect  a  favnrahle  issue.  The  fiffei-ted  nerves  are  often  very  sensitive 
to  pressure.  Slight  diahirhances  of  iiitaneons  sensibility  arc  often  to  he  made 
out  on  i-flreful  examination  wlien  there  is  iienritis  i»f  a  mixed  nerve  trunk; 
hut,  as  a  rule,  tlte  motnr  disiurbanoe  is  almost  always  nmcli  more  apjwrent 
than  the  Ben«iry.  The  treatment  fidtows  the  inetluiiis  in  vogue  in  all  periph- 
eral pHiulvsrs. 

'■i.  Secondary  Simple  Neuritis. — Tliere  can  scarcely  be  a  doubt  that  sec- 
ondary neuritis  may  <Kfur  in  conseipionce  of  disease  of  noitfhhorinj:  or^'aiis. 
Neuritis  sonintinifs  develnps  in  4>pen  wounds  which  permit  (he  direct  entrance 
of  inflammatory  amenta  to  tlic  nerve;  the  inflammation  is  distributed  eiiiefly 
in  tile  slieath  Hiid  tin-  cniirieetivo  tissue  of  the  nerve.  Tt  is.  however,  of  rare 
occurrence — nnicli  rairr  than  we  were  formerly  disposed  to  assume.  Simple 
niwhanical  injuries  and  hueralions  of  p*'riplicral  none,'*  are  nnich  commoner, 
oc-curring  in  all  sorts  tri  all'ections  in  their  neiffhhorhood — fractures,  luxations, 
caries  of  the  bone,  tnmore,  etc.  In  sueh  eases  we  should  not  speak,  without 
(jualillcalioii.  of  "  inflamniatiim,"''  sim-e  wo  nsnally  have  to  do,  as  ha.*!  been 
said,  with  purely  meehanical  conserjiiences.  Apart  from  the  ordinary  sec- 
ondary dc«rTiding  degeneration  ( ro/f  anpm.  page  1'.I9).  such  mirliaiiiciil 
lesions  of  the  nerves  have  in  themselves  no  tendency  to  extend  upward  in  the 
form  of  a  "  tieurUis  asrendens,"  or  "  migrans,"  as  was  formerly  believed,  and 
the  assumption  of  an  '*  a.icendinff  neuritis/'  following  diwases  of  interna) 
organs  (sexual  ni-gans,  kidneys,  intestines,  etc.),  and  finally  leading  not  in- 
frei|iienlly  to  Hecmidary  myelitis,  so-called  *'  ri'flex  paralysis,"  etc.,  is  war- 
rantetl  only  in  the  rarest  c«ses.  It  is  certain,  however,  that  inflammatory 
processes  may  sonietimes  attack  neig]dK>ring  nerve  trunks,  and  that  an  acute 
inflammation  may  sometinics  extend  immediately  up  the  neiiiilemma  of  the 
outgoing  nerve  to  the  cerebral  and  spinal  meninges.  So  far  as  these  jnoecssca 
deserve  clinical  significance  they  will  receive  special  mention  in  the  appro- 
priate places. 

[It  lias  long  been  known  tliat,  when  a  nerve  has  been  cut.  the  portion 
Iwlow  the  injury  rapidly  degenerates — Waller's  law  of  deccncration.  The 
p(^rtion6  that  degenerate  are  the  axis-cylinder  procesaes  (lint  have  been  sepa- 
rated from  the  coll  hodv  of  the  neuron.    As  a  result  of  more  delicate  met 
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of  re«e«rcl^  it  bas  been  ruund  thai  tlie  rt»t  of  LIk  neuron — the  cell  body  and 
tbe  asis-cvlinder  ptuiiip — also  undcrj^oes  flli^hter  rliaiipi-s.  T\h-k  may  be, 
tlierefore,  really  an  ascendinj?  degeneration  in  tbo  nerve,  but  it  is  very  alight 
ind  has  little  or  no  clmieal  Bif]^ifioanc«. — K.] 

n.    MULTIPLE  DEGENERATIVE  NEURITIS 

etiology. — Altlioiifjli  tlip  nccuTrfinfe  of  extensive  primary  diwasp  in  the 
peripheral  nerves  wns  practically  iiiiknnwn  not  very  long  ago,  many  iuvcstiga- 
li<in>:  iTi  till*  Inst  f(^w  ih-iitdt-.^  (  Diinii'iiil,  .TcilTroy.  I^yileii,  and  iiiany  otliei'^i) 
have  taiiglit  us  that  no  part  «if  tlie  entire  nervoufi  system  is  so  much  exposed 
Ui  all  posiiibh'  harmful  irilliieiu*tis  an  tliu  jHtrijihrni]  nerve  IiIht.  We  are  at 
present  aci|uaiuled  with  n  louj^  list  of  types  of  nervous  disease  wfiich  are  due 
exclusively,  or  at  least  chiefly,  to  more  or  less  extensive  degeneration  of  the 
pcripheml  nervec.  The  iriorc  we  inve^ti^ite  the  caiitjes  of  thiwe  diseases,  the 
more  we  heetime  cf/nvineeil  that  it  i«  almost  always,  in  the  last  inatanee, 
chemical  I)^^is^Il8  which  enter  the  IhhIv  <ir  are  forniei]  in  the  hnily  it«elf  imd 
exert  a  destnictivc  iitfluent'e  on  the  |)cri|j|ieral  nerve  fiber.  It  is  indeed  pus- 
Bible  tliat  all  such  poi«unB  aet  from  the  outset  upon  the  whole  peripheral 
nenron — that  is,  the  ganglion  c-ell  and  periplieral  nerve  fiber — hut  the  vi-iilile 
injury  tJegeneration)  is  generally  manifested  exclusively  in  the  peripheral 
nerve  lilier,  and  pmhahly  fir^t  in  the  hrHnclie^  nioi;!  remote  from  tbo  tniphic 
center,  the  nerve  cell.  Only  when  the  action  of  the  poison  is  severe  and  long- 
i-ontiniH-d  can  tfie  whole  neuron — that  is,  the  motor  ganglion  cdl  in  Ihc  an- 
terior horn  of  the  cord — he  visibly  injured  or  even  completely  degeneraled. 
(Clianges  may  also  occur  in  the  pcri|ilieral  senKory  neurifns,  not  only  in 
the  pt;riplieral  portions  of  their  nerve  fibers,  but  also  in  their  ganglion  cells 
in  the  apinal  ganglia  and  in  their  axiii-cylinder  jirocessca  in  the  spinal  cord. 
—  K.j  The  lo\ic  origin  nf  pcripberal-nerve  degeticrHtiuii  in  niiwt  clfarly 
seen  in  those  nirtrhid  conditions  Mliic!i  we  can  refer  with  certainty  to  a 
definite,  well-retognizeil  poirfon.  These  are  the  special  ''toxic  neuritidew,"  in 
tlie  strict  eenm  of  the  wonl,  with  which  we  liave  already  Iwcome  acquainted 
in  the  dcBcription  of  lead  and  arsenical  paralyw>B.  We  Imvu  seen  that,  by  the 
action  (if  these  pni^inn,  extensive  ilc-^h-urlifin  of  the  peripheral  nerves  may 
ensue,  which,  of  course,  is  ro!h>wt't]  by  sciinus  clinical  symptoms.  Diyicgard- 
ing  several  other  rare  forms  of  jwiisoniiig  (copiKT,  zint;,  silver,  phospliorous, 
mertniry.  hi.'fulphid  of  carbon,  etc.),  there  still  remains  one  cxti-emely  im- 
portant and  comparatively  common  form  of  poisoning  which  leads  to  nmltijde 
neuritis,  and  tfiat  is  chnuiic  alcohulisni.  Alcoliolii'  neuritis  is  by  far  (he  cimi- 
monesl  forrti  of  multiple  neuritis,  and  it  will  therefore  reijuire  a  special  de- 
scription later. 

Besides  these  neurilides,  directly  of  toxic  origin  in  tlie  strict  sense  of  the 
word,  we  find  a  sewind  large  group  of  ca«e«  which  come  on  secondarily  in 
the  course  of,  or  as  a  sWjuel  Id.  other  dit^eascs.  '!'i>  tliifl  class  belong,  in  the 
Rn^i  plai*,  most  of  the  caws  aln^ady  mentionci!  (page  19?)  of  "  paral.^'sis 
after  acute  disease."  Since  it  is  usually  an  acute  infectious  difioase  (diph- 
theria, typhoid  fever,  scarlet  fever,  septic  infection,  puerperal  disease  [pneii- 
mnnia),  ete.>,  we  may  reasonably  assume  thai  it  U  tlie  toxins  forme*!  under 
tlte  inftuem-e  of  the  correepfuiding  agents  of  infection  which  li-ad  to  tbe 
TO 
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death  of  the  peripheral  nerre  ilber;  but  similar  conditions  also  occtir  in 
chronic  infi-etioiw  dim-aiii'S.  Tul>ercolosi.s  in  particular  seems  to  stand  in  rloiw 
relation  to  luulliple  neuritis,  althougli,  of  course,  it  is  itftuu  hari]  to  i^xt'lude 
I'oniplicAtioii  u'ilh  some  noptic  infcc-tion  or  the  simultaneous  action  of  ntltcr 
ititu\i<-atioiis  (t'«|M-ciii)Iy  iilvoliol,  viile  infra).  [A  itmre  or  less  extenBive 
neurtlii^  it>  not  unciinnion  in  Ii-prosy.  The  (lisli-iliulinti  nt  ilu'  neuritis  is  less 
synintetriial  than  in  oilier  forru!!  of  iicuritM.  ami  tin*  morbid  dianges  in  the 
{M!ripherul  norveiii,  wliich  involve  the  perineurium  ami  interstitial  lltisnc  more 
than  ihu  nerve  I!l>fr  iti^elf,  arc  thought  to  be  due  to  the  direcii  invasion  of 
the  nerves  by  the  Imcleriji  rallier  than  to  tlift  ^^-ncral  toxic  efTeil  of  the  dis- 
ease. TIk;  t-'hief  svinptoniis  are  niarki'd  ana'^thesia  and  nuiseiilBr  wasting. 
The  aniestheiiia  in  the  aniwtheiic  form  of  lejH-fwv  \»  Hue  to  these  lejuions  of 
the  peripheral  nerves. — K.|  It  ia  certain  that  melasyphilitic  nervous  dis- 
eases (taWs,  ff.  V.)  are  due,  at  least  in  part,  to  degenerations  of  the  peripheral 
nerves;  hut  in  these  case-s  there  is  usually  extensive  disease  at  the  fame  time 
in  the  ceutrnl  nervou*  system,  eo  that  we  do  not  ^-lass  these  eon<Iitions  as 
true  neuritis.  [Syphililic  prucewes  may,  of  t-tiurst',  involve  individual  nerves, 
fiomewhat  in  analojjy  with  leprou«i  neuritis,  hut  true  multiple  neuritis  may 
ran>ly  he  of  syphilitic  origin.  Malaria  i^  also  uaid  to  cauite  multiple  neuritis. 
Xiniritis  is  more  a]>t  to  follow  the  pernicious  fnnns  of  malaria  occurring  in 
the  tropii-H — .iHinnira,  India,  Madagascar,  etc.  It  may  eonic  on  suddenly  dur- 
ing the  comaloine  [wriod  of  a  [wrhioious  attack.  In  some  of  the  acute  i-nses 
there  have  been  well-marked  changes  in  the  nerve  sheatlia,  in  other  cases  there 
have  been  ordiuan'  dt^generalivc  changes.  The  neuritis  has  been  referred  to 
the  toxins  produced  by  the  plasiuiMJitim.  Tr()]i!iie  and  vasomotor  symptoms 
((yanosis)  seerii  irmre  mnrke<l  tlian  in  nthei-  fnrnis  of  neuritis.  There  18  a 
posaiblc  relation  between  malarial  neuritis  and  l»eri-bori  {q-v.). — K.J  Of 
noninfectious  diseaKOtt,  diabetes  niellitns,  first  oT  all,  is  Roinelimes  most  closely 
related  to  the  onset  of  multiple  neuritis.  Here,  again,  we  can  wareely  help 
thinking  that  the  nerve  degcneratioji  lia.i  Wen  produced  liT  some  abnormal 
chemical  prikduct,  hut  the  question  of  diahelic  neuritis  is  f^till  in  great  ne.e<l 
of  further  investigation.  It  is  a  fact  that  neurilie  affections  of  various  sorts 
o<r(nir  in  si^vere  and  also  in  mild  forms  cif  diabetes,  hut  itf  conrw  we  may  often 
think,  on  (be  other  band,  that  the  Klyc">9urJa  is  only  a  sequel  of  the  neuritis, 
or  that  it  lias  come  on  at  the  same  time  with  it  (friuii  the  same  niusie,  es- 
pecially previous  akoliolism) .  In  tt  few  cases  polyneuritis  lias  been  seen 
in  severe  (usually  ulcerative)  careinomata,  hut  in  these  cases  secondary  eeplic 
procejises  may  play  the  chief  part,  as  in  InlM^n-ulosis  {rulr  stiprn). 

The  third  group,  finally,  in  coni]Mj.sed  oT  tliotie  coses  of  nniltiple  neuritis 
which  must  lie  termed  priniarj*  multiple  degenerative  neuritis.  Of  c-uurse, 
aleolndii-  or  dialwlie  neuritis,  for  example,  may  come  on  apparently  as  a 
primary  disease,  but  the  true  primary  form  of  the  disease  includes  only  tho^e 
cases  wliere  no  other  special  preceding  cause  can  l>e  discovered,  and  where 
the  neuritis  apparently  comes  nn  as  an  inilefiendent  disease,  due  to  a  special 
specific  cause.  Tlie  wliolc  course  «f  the  disi^ase,  which  often  has  an  acute 
febrile  character  [vide  infrti),  sh'iw."  that  we  must  in  such  cases  nisn  cnnsider 
toxic- in  fed  ions  influences,  but  we  know  nothing  as  yet  n«  to  the  precise  form 
of  this  inTwIion.  We  can  sometimes  iind  uo  special  cause.  There  has  often 
l)een  previous  e.\posure  to  severe  cold.    Such  c&seti  are  called  "  rheumatic  mul- 
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tiple  neuritis,"  witliont,  of  course,  implying  tliat  they  liave  any  definite  con- 
nection with  articular  rlieumotifini. 

Ill  other  cases,  un  careful  i n vest io;at ion,  we  may  find  some  relation  between 
llie  iieurilJH  and  n  |im,t?iling  slijjhl  iiifefiidus  nr  tosit-  ■c-omlilioii  (tonsillitis^ 
intestinal  disorders,  ftc).  At  limes,  liowcver,  no  sptviul  cause  fur  the 
polyneuritis  can  be  determined.  It  is  worthy  of  mention  that  primary  poly- 
neuritis has  been  deitcrihed  by  >ieveral  physicians  as  occ-urrin;?  in  epidemic 
form.  (Kpidomic  polym'urilis  nmy  have  some  relatitm  to  epidemic  polio- 
myidilis  (ij.r.).  T\w  ]><>ciili>ir  foni)  td  epidenn'c  noiirilifi  knnvfii  nit  iK^ri-lH'ri 
will  be  Ppniicn  of  later. — K.J 

We  iiiuhI  add  in  Cf>nfiHsi<m  Ihnl  we  Imve  very  often  seen  fawi*  of  niuHiple 
neuritis  where  we  fiujd  iliscover  several  of  tin;  alHne-nientinnod  causiow  at 
the  »inie  lime,  ei>pi><-ially  MJien  alcnholism  an<l  tul«ri'nlosi!>  «r  ahrthitliam  and 
dialK>tes  mellitxiB  enuM  unites  Ihftir  noxious  elFofts.  We  liavt*  also  setm  bU-o- 
liolic  polyneuritis  eonie  dh  diteetly  after  suine  acute  febrile  disease  (pneu- 
monia, etc.),  wliieh  dislitu-tly  n'tuicids  us  cf  the  appearance  uf  delirium 
treiiuTisi  in  Hciile  diseases. 

Patholo^cal  Anatomy. — The  anatomical  ehan^jes  of  neuritis  consist,  as  has 
been  said,  mainly  in  a  degenerative  deatruciion  of  ihe  nerve  fibers.  We  do 
not  know  whether  the  Inxic  a<;enl^  act  directly  on  the  peripheral  nerve  fibers 
or  on  ihe  jK-riplieral  niiil(»r  lu'iirtins  in  llieir  cnlirety.  TIn?  vLsdde  ctiarsc  hiib- 
t'tiiiical  destruction  is  usually  found,  at  all  events,  only  in  the  peripheral 
olTshtwitti  of  the  neuron — (hat  is,  in  Ihy  "  pcriplierHl  nerve*  " — tind  appanontly 
it  is  most  marked  in  the  most  distant  terminal  arlMirizations  of  tlie  nerves. 
In  the  larger  nerve  trunks  and  plexuses  the  changes  are  usually  much  less 
pronounced  than  in  the  snmlkr  nerve  branches. 

Only  in  n  few  aeiile  cases  do  the  intt'rslitial  cfUiiiective  lisisue  and  the 
nerve  slieath  show  the  changes  of  true  acute  inflannnutiou.  In  snch  cases  we 
find  the  affected  nerves  swollen  and  decidedly  reddened  from  tlie  great  vas- 
cular inje(-lion;  with  tlia  nakeil  eye  we  can  sonu'times  sec  sevpral  or  ninny 
small  heniorrliages.  The  niirroscnpe  shows  tlie  nerve  sheath  and  the  inter- 
stitial tissue  infiltralfd  with  niaiiy  roiind  cells,  but,  as  u  i-liIc,  llie  ititerstitia! 
tissue  is  little  or  not  at  all  involved  iu  the  disease.  The  pathological  anatom- 
ical pn^)cc*8  consists  exclusively  of  a  destnicliou  of  the  axis  cylinder  and 
medullary  sheath  (sec  Fig.  l-tJ).  If  we  stain  llie  disease^l  nerve  til>er«  with 
osmic  acid  we  see  Ihe  sheath  of  Schwann  filleil  witli  many  large  and  small 
tiakes  and  gloUuIcs  of  the  medullary  sulistanee  of  the  ner\e  which  are  stained 
black.  Tlie  tally  «rliiliiilcs  funned  by  this  degeneration  are  taken  up  by  indi- 
vidual leucocytes  (perhaps  also  by  the  eiidothelinl  cells?),  and  thus  the  so- 
calleil  "fatty  granular  cells"  are  formed.  If  the  pmcess  has  lasted  some 
time  and  the  acute  symptoms  have  ceased,  either  Ihe  regeneration  of  the  nerve 
filler  begins,  or,  when  the  special  nerve  tisimie  is  pemianenlly  destroyed,  there 
is  a  new  formation  of  an  abundant  interstitial  ctmneetivc  tissue.  If  we  now 
examine  a  transverse  wction  of  n  diseusi'd  nerve  we  find  the  individiml  nerve 
iilMTs  no  Ion<jfr  closi-  together,  as  under  normal  cnnditinns,  but  separated  from 
one  another  in  many  pluecs,  where  s<uiie  libers  have  wholly  disappeared,  by  a 
large  amount  of  interstitial  eonneclive  tissue.  If  the  new  formation  of  con- 
nective tissue  attains  a  higher  degree,  the  ner^■e  then  becomes  firmer  and 
denser  than  uornuil,  and,  when  tlierc  is  a  very  large  amuunl  uf  eonneclive 
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tissue  (after  the  analogy  of  callus  foriiiaticn),  it  a\s*i  ti>Lvoulc^  thicker,  iio  that 
in  some  places  we  nay  Ronietitncs  aimaU  nf  a  iieuritts  iintlinta.  If,  liowever, 
tlnf  fuilyiii'uritii*  retovfra,  it  is  ilue  to  rcgouerntioii — that  is,  lo  n  ti>inp]ptc  new 
growtfi  ()f  the  desl  myci!  iii-rve  fitx-r.  'I'ht*  «*i!uirkiilily  jin-nl  jMiwer  of  njgeii- 
eriitiini  of  (hi-  jn-riplieral  iiervca  i(<  one  of  the  nintJl  imjmMaiit  facts  ia  tlte 
jMitliolofy  of  the  nervous  i>y«teni.    1(  is  explained  in  a  simple  manner  hy  the 
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Fni.  143. — Radial  nerve  In  aJcohnlic  jjinlyucurieia.     OHinJoand  itfcparBtioo. 
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tenfc  of  the  ircll  of  orifim  (liic  tiKitor  pin^linn  coll  in  the  anterior 
frniii  which  the  ilestniyed  lerniiiml  liianchos  >tntiv  tuit  ajjain  tike  the  severed 
branches  of  n  tree.  TJicrefore  tlie  severest  peripheral  paralyses  antJ  ataxias 
may  stiinetitiicii  cnnipletely  reciiver. 

In  the  ca^es  of  "  chronic  multiple  neuritis  "  the  disease  8ucce^;*Is  an  acute 
neuritis  or  develops  in  an  insidious  fashion  from  tlie  start.  In  the  latter  caae 
the  first  acute  stfl^o  of  liypenvniia  and  cell  infiltration  is  wholly  wanting  and 
the  diBappearanre  of  nerve  filters  and  the  secondary  nevr  grtjwtli  of  connective 
tissue  h  H  chniiiic  j>nice»s  fruni  the  first.  Siiidi  conditions  |M'rliap«  filii>uld 
not  properly  lie  calleil  "  neuritis,"  tnit  "  primary  chronic  (Icgeneralivc  atmphy 
of  (he  nerves";  hut  the  name  it;  of  lc*s  ciinfeiiiience  tlmu  a  clear  idea  of  the 
nature  and  development  rjf  the  niorhiil  priwiiw.  'i'liere  tei  alsHt  nothing?  stranj^o 
in  findiufi  in  some  i-nsi-H  sli;»lit  i-liflii}jew  in  the  molnr  K"'^s'h>n  cells  tlieui- 
selvi'ii.  When  the  nctinii  (if  the  tn\ic  tiulistiince  is  wvtTC  or  lunii  runtinii^l 
the  wlmlc  molor  neuron,  including;  its  cell  or  orisin.  puftcrs.  The  piirulyzed 
iDuwIes  in  every  peripheral  neuritis  soon  Iwcoine  very  much  atriipliieil.  Mi- 
cro«icopic  examination  shows  all  stage?  (»f  atrophy  i>r  the  fihers  u|i  to  com- 
plete dieappea ranee.    The  trausverse  etriatiuu  Is,  for  the  mo&t  part,  preserved. 
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and  the  number  of  Ihe  luuHrular  imcici  is  much  increaiteil.  In  individual 
cases  we  also  find  dcj^ent'rative  dc«tmoiioii  nf  the  niu*cular  libent,  hyper- 
trophy, pwelling.  wnxy  dcgt-neraliou,  otc.  A  gonuino  niyufiitifi — tliat  is,  the 
fnrniftlioii  iif  unmli  inltiiiiitrmlory  fvv\  tii  the  inlerctitial  tissue — is  sometimes 
joined  to  the  neuritis.  In  stuli  teases  of  "  neuroiriyusitis  "  tlie  iioistHi  swiiis 
to  act  from  the  start  Bimultaneously  on  the  nerves  an<l  inuseJes. 

Besides  its  actinn  on  the  |H'ri(ihi'rnI  iimlnr  iicuroiis  innl  ihi*  imiBiles,  the 
action  of  tlic  murliitic  influence  iiiny  cxlenr]  still  further.  Thun  wt;  tind  L'i«'xiBl- 
ing  ehengcs  in  the  t-olunum  of  CiciU,  and  even  in  the  brain,  which  excite  special 
clinical  gymplnms. 

Symptonu  and  Course  of  the  Different  Fonns  of  MiUtiple  Neuritis. — In 
nrdiT  to  ultjiin  a  t'ornt-t  midtThtandtng  of  the  hymptnniatnlc^'y  of  tnultiple 
neuritis,  we  mnsi  lirsl  rcniiTiilRrr  Ihat  thir  disease  i«  not  aitioloj^ieally  one  ab- 
solutely single  affection,  and  that  therefore  we  must  fcxpect  a  prirtri  certain 
differenecfi  in  the  clinical  picture.  'J'lie«e  differences  are  due  not  onlv  to  the 
dt'jjuneratinn  nf  different  ncM-vo  trunks,  hut  also,  in  pari,  to  the  fnct  that  the 
same  specific  varictv  of  m^-ve  fdier  i^  mA  idwavs  the  om*  motit  affected.  In 
gencnd,  nf  roiirs<>.  the  rule  nndoultlcdlv  hoUl.-t  gimd  Ihni  the  iiiolor  nerve 
fdicrs  affnnl  the  least  resii;(anoL'  to  all  the  injurious"  iniluences  prt-vioti.sly  men- 
tioned. IVriphernl  paralyjiea,  then,  are  tfie  chief  and  most  common  i*ynipl«ni 
of  |K)Iyneuritis.  The  perijdienil  senwuy*  neurons,  however,  are  not  alwayn 
Fpared  by  toxic  agents.  I'riiuanlv,  the  invrdveiuent  of  the  sensory  nerves  ia 
shonii  liy  KVuiplouiH  of  nerve  irrilntuou  (pain,  ininestlietiia).  It  is,  of  course, 
difficult  to  decide  whether  tlu'se  neurilie  pnins  are  ppciduced  hy  direct  irrihliion, 
or  by  iuterxlilial  iiiflamuiatory  clianfreii.  On  c»reful  exiiininulion.  however, 
sensory  dislurlHiniCf  (iiiui'tithifsiasj  &:v  found  frequetitly  cnouiTli,  and  particu- 
larly, as  we  will  learn  Inter  on.  in  the  distrihiition  of  the  nenr'es  couiiniK  from 
the  dK'per  stniclnres  (nniseles,  etc.).  Occasinnnlly,  even,  thesi'  nerves  are 
aliTiui-l  iiliHu*  lite  w.'Ht  nf  deircniTatlve  r]ii]nj.'cs,  and  Ihen  a  true  ataxia  (i-oni- 
[mre  pHgi*  201)  is  ucceHsjirJly  produiti'd.  There  iiiay  fie  tunnv  d(nd>(,  lutui'ver, 
in  such  cases  ( thoiif^h  tins  is  of  juj  inifvjrtancc  as  rc^anl:*  llie  result  f.  whether 
tlie  duyi-nemtion  i;*  liiniCi'^d  entirely  to  the  peripheral  dendrile;^  of  the  seusory 
Ticiimns,  or  whether  it  Aho  alTwts  the  spiTial  (irolnnjfatinnd  into  tliH  posterior 
eoluiun-i.  At  any  lalr,  frum  a  sviiiploniiitido^'icid  sitand]ioint  we  ttiu>t  distin- 
guish two  forms  nf  neuritis— a  fKirnlvtic  form  {the  upui»1  form)  and  uu  atasrc 
form  (so-called  acute  cunihle  iilnxiH,  iind  also,  especially,  the  pgeudo-tabeH  of 
alcoholic  subjects)  ;  but  combinations  of  the  two  forms  occur,  since  paralytic 
conditions  and  dJiiturlmncc!)  of  raiirdination  may  be  united. 

Pasiiin^  now  to  the  diwcriplion  of  Ihe  general  aspect  and  course  of  poh-neu- 
ritis,  it  eeenis  best  (o  keuij  separate  thi^  ditlerent  forms  which  may  be  distin- 
guished cither  clinically  or  wtiologicalty. 


1.    PUIM.\UY    ACL'TE  AND  CllHONIC    MULTIPI-E    XkUHITIS 

The  disease  usually  Ix-jjins  ac-uti-ly,  someliinpB  almost  in  an  apoplectiform 
manner,  and  without  any  definite  occasion,  precisely  tike  an  acute  infectious 
disease.  Kohrile  *iyniptom*',  with  temperature?  from  102°  lo  10-1°  F.  (3Et°  to 
40"  C),  come  on  in  persons  previously  in  good  health,  usually  in  adults  before 
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or  during  middle  life,  with  severe  general  dieturbance,  loss  of  appetite,  duU- 
UfM.  hcfidac-he,  and  ^ininatimcs  e\"im  mild  dcliriuin.  In  thtso  acute  cases  al- 
biiiiiinuria  and  a  cli^lit  i*nlargeim-nt  of  the  sidit'ii  hiive  srtiiiwtiiiies  Iiecn  ob- 
«'rvitl,  tthi4*h  !^_viiij»loriiH  aUo  iwiint  toward  ll»'  infii'timis  imtnrc  of  \ho  disease. 
In  othiT  cases*  the  initial  general  symptoms  are  niueli  loss  severe,  or  llit-j  may 
be  eutirely  wanting.  The  nenoiu  gyiuptoms  then  occur,  apparently  without 
any  cause  and  without  any  other  pronounced  di*turhanre«,  in  a  fairly  acute 
manner,  in  previously  hetilthv  periifon^.  Thp  pHins,  whicli  are  liartUv  ever 
afatient,  arc  very  elwrai'lf-ristic,  and  will  grnerallv  li'ad  the  cx|ii'rienced  physi- 
cian ot  once  to  the  eorrec-i  diagnosis.  They  arc  de^eriht^  us  pulling  and  lenr- 
ing,  are  felt  ehiefly  in  the  loins  and  the  exiremities,  and  soiiietiniefl  fidlou' 
a]>pntximalely  tlie  course  of  the  large  nerve  trunki*.  On  passive  motion  ami 
prt'Ss-ure  on  the  def[)er  structures,  the  pains  l>ecome  particularly  pronounced. 
Since  in  isome  ca»i-s  a  nuniher  of  tlie  joints?  are  nwollen.  Ihe  disease  at  first 
may  Ue  mislaken  for  acute  articular  rheumatism.  The  first  symptoms  of  pa- 
ralyBin,  n^^uallv  in  the  lower  extremities,  Hp|>ear  very  soon  after  ilietn}  initial 
BViriptom^i,  or  almost  at  the  same  time  with  tliem.  The  palient  notices  that 
he  cannot  ri-adily  move  one  leg,  and  S'hmi  after  lie  U'ltices  the  same  of  the 
other.  The  parnlysia  may  remain  continctl  to  the  leg«,  hut  more  frwpicntly 
it  extends  to  one  or  both  arms.  In  regard  to  its  distriluition,  the  forearms 
and  lowt^r  legs  are  generally  more  alTcclc'il  than  the  upper  arms  and  thighs, 
and  Ihe  extensors  (radial  anil  jK-roneal  region)  an*  alMi  nmrt?  atlected  than 
(ho  lU'xors;  hill  olhiT  varieties  of  distribution  niwy  oeeur — for  inslam'C,  affi«- 
tion  of  (he  gluta-i  and  tliigh  muscles,  etc.  The  pnmounced  syiumetry  of  the 
paralyses  in  tlie  two  lialvee  of  the  btKly  is  very  nolk-eable  and  characteristic 
of  ]H)lyneuritic  paralysis,  in  rnntradistinrtion  to  i>oliomyelitie  paralysis. 

Jf  we  examine  tlie  para!y/.e<l  purls  more  earefully  we  fiiiil  a  perfectly 
atitnic  and  more  or  h'^  exieufiive  paralysis,  TIio  ii'fli-xt's  are  alnntst  ahvnys 
diminished,  tlie  tendon  reflexes  are  usually  entirely  absent,  and  the  cutaneous 
reflexes  arc  weak,  or  tliey  also  have  almost  wholly  disappeared.  In  only  a 
few  cases  are  the  reflexes  increased — a  sv-mptom  wliich  is  to  be  regardt-d  aa 
analogous  to  cutaneous  hypenestbesia.  We  can  usually  make  out,  after  a 
few  days,  a  decided  diminution  of  electrical  exeitahilily  in  the  iiffi'iti'd  nerves 
and  muscles,  which  soon  beenmea  a  pronounced  reaction  of  degeneration.  If 
the  paralysis  is  of  longer  dui-ation,  there  is  n  ileeided  atrophy  of  the  muscles. 
In  these  cases  the  severe  initial  symptoms  of  seusory  irritation,  as  a  rule, 
rapidly  disappear,  although  slight  paints,  panesthesia,  and  especially  a  con- 
siderahle  sensitiveness  of  the  paralyzefl  parts  to  pn^csure  and  to  passive  rao- 
tion,  often  last  for  a  long  time.  In  many  acute  cases  the  by  penes  t  Ik's  ia  of  ihe 
skin  and  of  the  deeper  parts  reaches  a  very  high  degree^.  (Hije<-tlvely,  the  dis- 
turbniices  of  sensibility  are  very  slight  in  many  cast's,  altlmtigb  on  eareful  test- 
ing we  can  frequently  enough  find  disturbances  of  sensibility,  particularly  in 
the  distal  ends  of  the  extremities.  It  is  only  necessary  to  test  carefidly  all 
forms  of  sensation,  especially  .«<engibility  to  deep  pressure  and  muscular  sensi- 
bility. Other  observers  and  we  ourselves  have  also  repeatedly  «een  the  symplom 
of  so-called  delayed  enndnetion — that  is,  ilelayeil  sensation  of  pain  (vitfe  guprn, 
page  151).  We  usually  find  no  disturlwnces  in  the  distribution  of  the  c^-rebral 
and  Uutliar  nerves.  An  atTeetion  of  the  optic  nerve  luis  l»ceu  mentioned  in  only  a 
few  cases.     Facial  paralysii^  and,  much  less  fre<|uenlly,  paralysis  of  the  tou^e  or 
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of  the  ocular  muwrles  may  alf<o  orcriir.  We  have  oiirselreft  repeatfiiily  seen  total 
T»ilal«ral  faciiil  paralysis.  Wi-  may  nieiitiun  a»  a  rare  fDiiiplicaliDti  afiitc  tnentiil 
dtstui-baiiee^  (iMnfusion.  anxiety,  woakno-ss  of  memory,  vide  iufvit).     Uctitils 

UiJH  very  |Kfuliiir  "  (lolyiiyurilic  jisychosif*  "   will    he  given  Ik-Iow   in   tlie 

ription  of  alcoholic  poliriicuritis.  The  marked  increase  in  the  frequency 
of  the  (Miltst',  which  i»  usually  preseut,  i*  imjiorlant,  and  pmliahly  de|KMKi!- 
upon  a  distnrbance  of  the  vagus.  Trophic  distiirhanoes  in  the  skin,  hair,  and 
nails  arc  not  very  rare.  Profuse  swimting  Himetiiiies  oeeurs.  (Kdcmatous 
swelling  of  tlie  alTfcted  extremities  has  also  hwn  repeattKlIy  observed.  The 
functions  of  the  bladder  and  rwtum,  however,  almost  always  remain  unal- 
tereil,  hut  In  eonie  eases  slight  disturbauced  uf  the  bladder  may,  of  course,  Iw 
diacovert-d. 

In  regard  to  the  course  of  1hf>  di^cflse,  in  the  scveretit  ea»es  it  mfty  Boon 
terminate  fatally,  almost  alwavs  because  the  pandycis  extends  to  tlie  muscles 
uf  respiratiim.  Thi-  iiispiratinns  are  labored,  Hud  are  |Mrrf(»riiiwI  with  the  iipjior 
part  of  tlie  llHiras  only,  while  tlie  epi<ra^tnum  is  motionless,  yr  is  retracted 
uD  inspiration  from  the  paralymia  of  the  diiiphrngm.  There  u  also  paralysia 
of  the  other  muj<cles  of  r(^liipiration.  the  abdoniinal  mnselen,  etc.,  bo  that,  after 
the  disease  has  lasted  a  week  nr  ten  days,  death  ensues  with  all  the  signs  of 
ix-jipiratory  insuflificnfy.  Sucli  eiises  havo  been  re|icali'dly  dewribeil  tn  the 
past  under  the  title  nf  artile  ascending  paralyttts  (Landry's  paralysis,  q.w). 
A  second  clasps  of  cases  al»<j  hi'iiins  quite  acutely,  but  then  takes  a  chronic 
coarse.  The  initial  acute  febrile  symptoms  cease  after  a  few  dayn,  although 
the  paralysis  coiitinncs  to  develop  to  some  extent.  Then  the  afTeclion  seeniB 
to  come  to  a  Rianilstill,  and  the  first  wi^ns  of  improvement  (gradually  l»e;iin 
to  appear.  Since  there  is  a  more  or  less  pronounced  atr<tphy  of  the  muscles 
in  these  cases,  it  nlways  takes  considerable  time — usually  several  nnuitlw — for 
recovery:  but  it  is  often  astonishing  to  sec  how  Ihc  most  e.\len.-*ivc  paralysis 
may  finally  get  entirely  well,  even  after  six  months'  or  a  year's  duration.  A 
third  class  of  capes  follows  a  elinmie  course  from  Ihc  outset,  jdlhoiigh  even 
in  thei*  cases  there  may  lie  more  acute  exac-iTbiition.s  of  the  disease.  In  lliose 
CJisi-s  ipiite  extensive  ntni[diie  parsilysis  griiduaily  devi-lnpH  in  llie  hiW4T  e.t- 
ln.'fuitir*s.  and  ui'UHlly  in  the  upi»cr  extremities  hIho.  The  reflexes  disapfwar; 
the  sensibility  is,  as  a  rule,  sonicivliat,  Imt  very  rarely,  nnicli  diminished.  I'ain 
is  always  present  at  first,  but  later  on  in  the  disease  it  often  becomes  siri)- 
ordinato.  The  bladder  and  rectum  usually  remain  normal  in  their  functions 
or  show  only  slight  distiirlmnci's.  If  the  disease  advance  grnduaHy  it  may 
terminate  futally  even  at  a  lali;  period,  after  a  course  of  months,  usually  from 
a  liiial  paralysis  of  respiration;  but.  <>ii  the  other  hand,  evrii  after  ii  protracted 
course,  ttic  di^'atK  may  conic  tt)  a  standstill,  and  even  progreaa  to  a  complete^ 
or  at  least  to  a  partial,  recovery. 

The  duiffuostK  of  multiple  neuritis  is.  as  a  rule,  easy  for  nnp  who  ib  ao- 
quainled  with  the  diseuM-  and  ihpIi-s  tlu-  difTi-ii-iit  ^vrIl|»tntus  eun-fullv-  Tn  re- 
gard li>  diagnosis,  the  cldi-r  iitiportancc  should  be  placed  on  the  gem-nilly 
acute  beginning,  with  prnnounccd  symptoms  of  sensnry  irritation,  with  fre- 
quently a  very  considcralile  Benaitiveness  of  the  nerves  and  muscles  to  pressure 
and  general  c-utaiieous  hypcru'sthcsia ;  and  nVo  nn  the  (ippearanee  of  a  rnpidly 
extending  paralysis.  wlif»se  perijihrnd  nature  iiihv  be  attested  by  the  presence 
of  reaction  of  degeneration,  muscular  atrophy,  and  the  absence  of  the  cu- 
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tflneou.s  ami  temlon  ri-lli-si-fi.  Sndi  a  \}ara\y^h  ciin  Ih*  prniliu'ed  liy  nothing 
Imt  All  alTwtmn  n{  the  jieriiihenil  rierviN  or  jiolimtiyt^litiB  [liilr  infra).  This 
latter  (lis<'asv  was,  in  rati,  formerly  conrtiscul  wiili  multipl**  iifiirilis,  l>nt  a 
crtrcfiil  attention  to  the  initial  syiiiplnms,  c^pcvially  to  the  pain  and  dUturb- 
aiicc8  of  iientiation,  usually  makes  tlii<  tlilfrrenlial  (tingncMtift  '|:K>tt»iMp. 

Thp  ftriignosU  of  imillipK'  neuritis  is  iloiilitful.  as  i«  (thown  hy  the  Jcfecrip- 
tini)  fif  till"  c(mrsf  of  the  diwast-,  but  it  is  hy  iio  means  vt-ry  uriravnnihlr.  If 
ttie  patients  >;4't  thi-cmgii  llnf  first  uctile  slago  of  ihr  tlist^^e  withonl  aeddt-Dt, 
we  may  lioiw  /or  rwrnx-ry,  or  u(  least  aetual  improvemeut,  even  with  extensive 
panil>'»js.  Such  striking  results  in  the  way  of  recovery,  after  paralysis  that 
has  lasted  for  montlw.  arc  aUo  inipditant  in  regard  to  dia^ouis,  since  5uch 
cxtpflf-ive  proiT->ts('.^  of  retreneraticin  are  [)ossil)le  in  afTcctions  of  the  p^'viphcral 
nerves,  but  scarcely  in  spinal  diwiascs  willi  deslruetinn  of  the  nmtor  ganglion 
cells,  and  lu-ntt;  thiiy  are  sonieiiiiics  an  additional  L-onfinnntinti  of  the  diagnoeis 
of  neuritia. 

Trrnlmenl. — In  thi.'  first  stage  of  tlie  diduase.  especially  if  sex'erc  pains, 
swelling  of  the  joints,  or  high  fever  he  preswni,  it  is  advisable  to  try  the  ex- 
hibition of  tifllicylic  acid,  from  which  fieveral  observers  hare  seen  a  favorable 
elTect-  We  give  10  gr.  (gni.  O.'O  of  the  acid  every  honr,  or  a  few  larger 
doecs  of  salicylate  of  smliuni,  1  drachm  to  li  drachms  (gm.  -l  to  C).  Instead 
i)f  siilit-vlic  acid  we  have  iisi-d  aiitijiyrin  and  plieiinei'liii,  salipyrin.  aspirin,  and 
similar  remedies,  with  good  resuit.H.  When  tlte  pain  is  very  severe  we  must 
U!%  narcotics,  such  as  injections  of  morphiii.  Kmbrocations  of  chtororonn, 
and  sometimes  protracttnl  warm  haths  and  careful  swc;iting.  have  also  a  palli- 
ative effiH't.  In  the  furtiier  L-ourse  of  llic  disease  proper  ear*',  a  tiuitablc  posi- 
tion for  the  limtw,  an<3  diet — luiuri^^hing  f<«id — are  lliu  main  things  for  the 
IMiticnt.  The  regenerative  processes  of  lei-ovt'ry  begin  spontaneously,  if  they 
begin  at  all,  but  we  may  hasten  recover}-  and  make  it  complete  by  a  subseipienl 
electrical  treatment,  espe<-ially  galvanism.  For  the  cornptetion  of  the  recovery, 
Lathing  {simple  warm  baths,  salt  baths,  etc.)  is  wniirtible,  iirnl  hIhi  the  baths 
at  Teplit;t.  WiesliU'leii.  Naiiheiri].  inirl  OevnliaiiM-n,  und  the  eantloiis  use  of 
massage.  Of  the  internal  reinwlies,  l!ie  wi-L-alled  Ionics  (jireparations  of  iron, 
quiuin,  slrycliniii,  arsenic,  etc.)  may  be  used. 


3.  The  Ataxic  Koum  of  Shii.TipLii  Neuiutis 

(^AtMie  Curaidr.  Atttrvt) 

We  cannot  make  a  sharp  division  between  the  ataxic  and  tlw  paralytic 
forms  of  multiple  neuritis.  Both  conditionH.  paralysitt  and  ataxia,  may  occur 
in  tlie  same  patiunt.  It  is  important,  however,  lo  know  that  almost  pure  ataxia 
(without  paralysis)  may  develop  acutely,  and  that  it  is  \indonl)ti'dly  Sjo  be  re- 
ferred to  degeneration  of  the  peripheral,  centripetal  sensory  neurons  either 
in  their  |H!ripheral  or  spinal  branches. 

Under  the  ataxic  form  of  polyneuritis  must  be  clnsstHl,  first,  the  eases  of 
ataxia  rep*.'atedly  obiicrved  after  various  aeute  iufeetious  dit^eases,  e-peciall^* 
•taxia  after  diphtheria  {q.  r.l.  and  also  after  typhoid  fever,  smallpox,  septic 
affections,  dysentery,  etc.;  but  there  is  also  a  iirimary  acute  ataxia,  wliirh 
conies  on  without  any  discoverable  e-ant«e  or  after  exixieiiire  to  severe  cold  iit 
previously  hcaUby  |JVFt)UDS.     Severe  general  initial  syniptoiua  ore,  as  a  rulc^ 
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not  prfisciit.  ami  Iho  pnin  is  not  veiy  KrviU.  Tin'  iiiuxia  usually  ilfvelops  in 
the  legs,  more  rardy  in  the  arnift.  There  may  Ire  slijilit  clUturlMiiifcs  nf  jui-iisi- 
bility  at  (he  same  time,  but  not  necessarily.  The  piitellHr  reflex  is  unually,  but 
not  alwajfi.  ahsent.  As  a  n}\«,  with  pri>i)fr  ran*  and  nursinp  the  jiaticnt  re- 
covers (H)rrplele]y  in  a  ft'W  weeks.  'I'lu*  ilitixiinsis  iif  this  primary  aeiitu  ataxic 
form  (if  jiolyneiiritis  is  iisiially  iif>(  ditlifiiU.  'I'lu-  ilisturliamr  i>f  lUi*  piitirnt's 
gait  may  at  lirst  aroui^e  thf  auspieiun  of  luheri.  but  the  rapid  ousct,  ibu  per- 
fccUy  normal  pupillary  reliexeji,  and  nsiially  also  the  normal  micturition,  op- 
pose it.  We  often  find  in  some  imiJ'Oiilar  n't;ir)ns  n  trur  parfijiift  lie-tides  the 
ataxia,  which  is  not  like  the  pnnclitions  in  tiibc-i.  We  nnt-e  saw,  for  instance, 
a  wvere  ataxia  of  the  Ii';,'s  aswu-iiiliHl  with  doidilc  fiirijil  paralysis.  Paralysis 
of  thy  legt?  anil  uluxia  r>f  the  arms  may  ncciir.  In  any  doubtful  ca.se  a  favor- 
ablf  tcruiimtion  in  recovery  forms  tlie  final  criterion  in  favor  of  polyneuritis. 


3.  TuK  Acute  xau  Ciikonec  Xkikitis  op  Alc-oiiolic  Subjects — Alco- 

iitiMt:  Pahai.vsis 
iPamdo-taba  [Atftxia]  o/  Atfohoiie  SabjteU) 

It  has  long  Iwen  known  Ihiit  jKxuliar  nervrmn  afTectionj^  often  oeeiir  in 
alcoholic  subjects  (M.  liuss,  Ix-udL't,  and  otheri*) :  but  formerly  a  <lisease  of 
the  spinal  eoni  was  ai'suined  to  be  Ihe  cause  tiF  the  symptoms,  and  only  of  late 
have  we  obtainwl  the  knowle<lgo  that  the  greatest  part  of  the*  caws  of  Ibis 
class  are  to  lie  classed  as  aculi*  anci  clironic  multiple  neuritis  (fjuneereaux, 
Ko{>li.  and  others).  The  practical  importancf  of  (bis  al('olii)lir  iiciirilis  is  not 
Blight;  lirst,  beoaiise  it  may  easily  be  cojifusud  with  irther  nervous  diiieaseM, 
especially  with  niyclitia  and  tabes,  an<l,  second,  because  it«  proper  and  timely 
diajrnotd.-t  i*  of  great  siKiiifieanw  in  rejrard  to  treatment.  AIiTtholic  nouritis, 
furthermore,  is  by  no  mean>  rare,  Ih'Iii;,'  cerlainlv  by  fur  the  conniionest  of 
idt  birnis  of  polyneuritis.  Tin-  more  wc  ctiiisiiler  Ihe  si-tiiificjiiHi'  of  this  faclor 
Ibe  iimri;  all  ofiicr  causi's  ai-e  (lirowri  into  tlie  btick^miind.  N'ot  infrei]mMilly. 
of  ciiiirse,  other  caiuea  niiiiit  In;  eontiiidered  at  the  game  time  with  akoholism; 
wc  see,  for  e.xample.  fudyn-'uritis  very  f>ft'n  in  alcoholic  subjects  who  are  also 
tutterculouit,  and  sDuu'times  the  combiiiulimi  itf  ab-oliiilisiii  and  dialietes,  etc.; 
but  in  all  such  ca-scs  chnmic  ak-olKil  poisiuiiu>;  probably  plflvs  the  chief 
part.  Alitdiolie  neuritis  occurs  in  drinkers  of  spirils,  and  nho.  as  we  have 
vflen  noticed,  in  hahititui  and  excessive  drinkers  of  In-er.  Tl  is  a11ege<l  to  be 
less  fretjuent  in  drinkers  of  wiue. 

Alcobolic  pnlyn(niritis.  like  the  other  varieties  of  multiple  neuritis,  octfun* 
in  dilferent  forms.  A<corriin^  to  its  course  we  may  distinjjiiisb  acute  and 
chronic  cases,  and  accordinj?  to  it>*  «}'mptr»ni8  a  paralytic  and  an  ataxic  form, 
but  there  are  no  utricl  iHuindnries  l«'lwivn  these  forms. 

Ah'oholie  pitralysis  begim*  (juite  sudiK-ldy  ur  nii»re  grndually.  Motor  weak- 
ness ilevelops,  baling  its  chief  scat  usually  in  the  lens,  and  thus  reiirlcriu>; 
walking  nlmrnst  wholly  iinpnssil>Ie.  Frcpicntly  the  paralysis  involves  prin- 
cipally the  muscles  of  both  lower  le^js,  the  dorsal  extensors  beinjj  affected  even 
more  than  the  plantar  flexors  of  the  foot.  The  iuuscIps  of  the  ibi^h  and  hip 
in  these  cases  are  entirely  or  iicarlv  s|iari'<l  by  the  ]>artilvsis.  (*n  the  other 
liaml.  we  have  rt'iR'atedly  swn  cases  in  which  the  thifrb  iimsj-h'S  fcrural  and 
^luti.'al  distribution)  are  particularly  atTectcd.    Such  patienta  cuq  occasionally 
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eliU  walk  with  efToft  on  level  grouml.  kit  they  cannot  j^o  up  a  rtep  nr  rin 
fnjm  a  rlmir.  Willi  gicatt-r  pralysis  tlio  [latienl  u  atisolutely  bedridden.* 
Xcurilie  palsies  arc  aiUurnlly  of  tlie  flac-i-ul  typo,  willi  diiiiinished  nniw^ular 
toDUs.  The  [laralyzi'il  itiusfliw  ntrupKy  rfl)>idly,  tlir  i^Uilrical  cxt-itability  di- 
mintshet),  and  in  nil  fully  developed  (.'asca  the  reaction  of  de^m'nilinn  dt?vel- 
(ips,  eillier  a?  a  t-oniplete  <ir  at*  the  ttt-t-alled  middle  form  of  reactiim  {i-itle 
supra,  pa^e  2'iO).  The  jiatpllar  reflexe-s  and  the  other  tendon  reJlexes  are  gen- 
erally (H)in|iletely  \mt.    Only  a  few  renmrkaltle  exceptions  to  this  rule  occur. 


Fui.  144. — AlL'obiilip  iinlyitfurili^  wiili  bilutrnil  rnrlial  aad  poronml  pnruiyas. 
(brJuiiKi'ii  .Medk-al  Cliriit.) 


The  paralyzed  muscIeB  ran  also  no  lojif^er  U'  utiirudati'd  n-floxly  to  i-<mtract 
hy  nienrta  of  i-iitmie<iiiB  titiiiiult.  Ilri  careful  testing  the  sensiiiility  of  Hie  IryK 
is  rarely  found  to  f>e  entirely  nnniiid.  In  my  cxjKjricnct;  we  find  in  severe 
aU'oholR'  neuritis  primarily  a  diiiiiiiution.  or  even  a  markt^d  ilislurhiuire.  of  ilie 
wnj»ationi<  to  toui'li,  the  imi^cnlar  wnisihility  (M^nsations  of  itmtion  and  posi- 
tion), and  ihe  pre-tj^nre  .teiihe;  in  other  wor<!»*.  an  iiiterfert-nce  witli  the  ron- 
ijtii-lion  of  tlie  dilTei-ent  vrtric-lii-H  of  wnsiiry  stiimdi  llir(iii{»ti  ihe  while  [nwlerior 
roliitnns.  Teni|HTa1iire  and  pjiin  utinntli,  liowever,  are  clearly  [KTi-eive*!.  For 
pain  plinmli  there  is  ofti-ii  even  a  pnnioiincfHl  hypera-stiiosia,  thoHfih,  on  the 
other  hand,  marked  delay  in  pain  eieni^ation  is  not  infrctjiiently  present  at  the 
same  time.     Often  a  marked  o^tema  of  the  paraly?-ed  le^jn  develops. 

Ill  many  caHes  the  piiraly!<in  extends  {m  the  arms  also,  anrl  chiefly  in  the 
radiiil  dii^lrihntiiin.  nn  lliai  huth  liamis  hang  lax  in  volar  flevion.  and  they 
and  t)ie  fingers  ran  !>e  extended  hut  little.  The  eombination  of  paralysis  of 
tlic  lower  leg  and  forearm,  or  of  double  radial  and  peroneal  paralysia,  has 
hoen  often  mentioned  as  cliaraclerit<tio  of  nieoholie  paralysia  (piV/r  Fig.  14-i). 
Kven  in  patients  who  can  ''till  extend  their  handi*  and  linjji^rs  well,  we  often 
find  that  the  stren>:tli  uf  ttic  movement  is  dlmiiiislied.  On  the  other  hand, 
wo  find  a  eond(iiiatlon  of  paralysis  of  the  tlii^h  muscles,  witli  jwiralyfiis  «f  tlic 
niupeles  of  the  upiKT  arm  and  shoulder."  Muscular  atrophy,  eleelrical  reae- 
tions,  sensiliility.  and  Ihe  reflexes  are  Ihe  same  as  in  the  leffs.  Filirilhiry  con- 
tractions of  the  atrophic  musi-les  do  not,  as  a  rule,  neenr  in  neiiritie  palsies. 

Involvement  of  the  facial  muscles  (facial  nerve)   has  been  observed  in 
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some  caaes.  In  some  very  acute  and  severe  cases  of  pol\-iienritis  there  is 
also  a  paralvsiB  of  tlic  ot^iilar  iiiLisclcs,  so  that  the  eve  ninv  hwiinie  cnnipIftplT 
uiimoval)Io,  Imt  in  the  cases  that  Ua,vf  coiiu!  to  autopsy  there  (twins  usually 
to  hare  been  no  neuritis  of  the  oculomotor  nerves  theniselves,  but  many  amall 
hemorrhages  in  the  neij^hborhmii]  nf  tin?  thin]  ventricle — that  is.  in  the  re- 
gion i)f  tln^  iK'ul(niioU)r  nuclei  (so-called  jKjIioeiicephalilU  hernorrhajjica  su|)c- 
rior,  (j.  v.). 

Mental  digturhant'cs  ("polyneuritic  psychoses")  liave  been  frequently 
observed  in  alcoiiolic  polyneuritis,  E«pefiatly  during  t3ie  aeiite  onset,  if 
flofiely  wati'lied  for,  they  wil!  rarelv  1*  finitid  to  I»e  erlireW  alweiit  They 
often  fliffer  little  from  delirium  In-nicnsj.  hut  in  otiicr  faws  a  vfTy  jweuliar 
tyiH-  of  liisease  develops  («o-<iilk'd  Karsakoirs  psyt-Iiosis).  The  patient  la 
confused,  mixes  up  p<'r8ons  and  pla<-(S,  in  very  restless,  et^peoially  at  nlf^ii, 
apparently  has  halliieinatiimji,  and  is  oonsequently  excited  and  anxious,  but 
in  the  intervals  is  happy  ami  (■i>n(ented.  The  most  striking  disturhnrice  is  an 
exiraorditiary  weakness  of  iTienmry  for  all  ret-ent  events.  Half  an  hour  after 
eating  the  patient  na  Kmper  knows  that  he  has  eaten.  If  we  show  hini  an 
ohjcel  or  utter  a  word  or  a  short  sentence  to  him,  he  forjfets  it  completely  in  a 
few  minutes.  The  more  rnrr-fully  we  test  the  palienT  In  re^^ni  to  this,  (ho 
more  freijuentlv  shall  we  disiover  this  reinMrkiiMe  dir*!iirl)jin(e  iif  memory; 
hut  the  rwi)IlrclirMi  of  the  disliiiil  piist  :iiul  of  lliili;,'>f  Ininii-d  liefore  ll»'  truilMo 
is  not  at  all  or  very  sli'jhtly  nffccted.  The  patient's  initial  confusion  is  chiefly 
the  direct  result  of  this  actual  failure  of  memory.  Tlic  severe  mental  dls- 
liirhnnccs  souietimes  last  only  a  few  days,  hut  the  disturbances  nf  memory 
may  often  he  notieed  Tor  W(?i'ks,  when  tliey  gradually  disappear.  [See  the 
ehapter  on  Cunfusional  lusiinity.] 

TIk  bladder  and  rectum  are  f^cnentlly  also  unalTected  by  the  aleoltolic 
polyneuritis,  or,  at  m«)st,  only  ali|rhtly.  Il'jilients  willi  prrmounced  luepital 
syni]tl')nis,  however,  will  fficii  pass  urine  and  fares  in  hed  mi  lucnutit  of  tlieir 
mental  stupor. — K.|  Sji^^hf  elevations  of  teuiperadire  are  not  infre<iueiit  dur- 
ing the  acute  initial  stnjie  of  the  disease.  Tlie  wintiTmed  lii;jh  frei)ueney  of  the 
pulse  (100  lo  120),  whii'li  fiersista  for  a  long  time  even  with  normal  tem- 
perature, is  renmrkHlde. 

The  ataxie  form  of  ahroholie  polyneuritis  may  also  come  on  aetitcly.  so  that 
the  patient's  sudden  inahiliiy  to  walk  is  due  t'l  a  K'"nuine  ataxia  of  the  legs. 
The  ataxia,  of  course,  is  generally  associated  with  manifest  paralysis,  at  least 
in  some  mnseutar  territories  (glntwi,  jicronei,  radials).  The  ataxia  may  often 
l»e  inaske4l  by  a  greHlcr  |mralysis,  so  that  w<'  cuii  iIIschvit  it  only  hy  careful 
examimtli'in.  The  pjitfllar  n-flcx  is  usually,  hut  not  iiivnrinlily.  lost:  the  sen- 
aibiUty,  particularly  of  the  di-eper  struttures  (must-ular  and  jn-essiire  sense, 
vide  supra),  is  found  hy  careful  eximiination  to  l)o  almost  invariably  dis- 
turbed. The  pains,  panestliesiie,  and  sensibility  tii  pressure  of  the  muscles 
and  nerves  are  the  same  as  in  the  other  varieties  of  neuritis.  The  functions 
of  the  hiadder  reitinin  wliolty,  or  aliimsl  wholly,  normal. 

The  chronic  form  of  alcoholic  ataxia,  the  special  pe«eudo-tahes  of  alcoholic 
subjects,  is  especially  important  heeauee  it  is  often  harder  (o  dinjjnostieate. 
In  thin  form  a  type  of  disease  develops  comparatively  slowly,  winch  may  closely 
reaenibie  genuine  talfcs:  ataxii;  gait,  lamitiating  pains,  sometimes  even  a  sort 
of  girdle  sensation,  alwenee  of  patellar  rellex,  slight  disturbance  of  the  bladder, 
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definite  disturbsnccs  of  sensibility,  etc.  The  diHeaac  resembles  true  tabes  still 
Bit're  c-l(»ely  if  teTiifKiniry  douWe  vii^iun  (►cimii-h.  In  hui-Ii  caws  we  fan  avnid 
niislakiiifT  it  for  tnir  tjilit^  only  liv  carvfiil  I'xnitiinutiun.  The  most  iiiipurtant 
mark  of  distinction  i»  iitTorderl  by  the  piipilf^.  whicb  Almost  iilwa>->t  preserve 
tlieir  nurnml  rx^ut-tioii  in  [>seiidu-Ui[M^s.  Wu  luity  uIm>  ntito  tluit  in  ptt6uda-tabee 
tlte  (lii»turban(*s  of  tlio  bladder  are  usually  sMglit,  and  they  may  be  entirely  ab- 
wnt;  that  the  inusfles  and  ncrvi-e  an*  lender  on  dinn-t  pn'«siire,  and  Ibat  Trum 
Ibe  rtulttet  we  cnii  ut^imDy  fintl  bcitideit  tbe  atuxin  a  Klifibl  genuine  paresi^i,  whicb 
in  some  musolea  (n>/p  Kupra)  may  be  niitrkwi.  |\Ve  rarely  if  ev*T  liud  in 
pst'iido-talw'R  the  aniwthesia  or  analgesia  nvcr  the  lower  part  of  tbe  clteat>  on 
one  or  iKitb  pities,  in  tbo  area  of  the  third  to  tbo  seventh  dorsal  roots,  80 
I'bHraeteriwfic'  of  true  taties. — K.]  Finally,  nf  course,  tbe  i-ausal  fflclor,  pro- 
noun<.-e<l  t-bronic  aleobolisni.  is  an  ctiSf;nti«l  foiisiderution.  It  iy  worthy  of 
note  that  in  atrobolJc  pseuclo-talR's  tbo  anatomical  lesion  is  probably  not  often 
limlte<l  to  the  ]>eripheral  n«rvei'.  bnt  also  iiivolves  the  spinal  processes  of  the 
spinal  p:anglion  cells — that  i«,  the  n'-jjion  of  tbe  cohnmw  of  Gnll.  Tlie  more 
HiTiiratc  our  knowleilgc  of  the  pa tlio logical  nniitoniy  of  polyneuritis  has  \ye- 
cntne,  the  mure  frfi|uently  biivc  we  learned  to  reoi^nixe  the  involvement  of 
ilie  ptwleririr  i-oluinna  of  the  cord  in  peripheral  polraeuritie  de^nemtion.  In 
each  individnal  case,  therefore,  it  is  hardly  |>ossible  to  decide  with  certainty 
to  wJiat  extent  certain  symptoms  (ataxia,  dlidurbance  of  tbn  muscular  sense, 
alifrht  bladder  diritnrbanct-i<.  etc.)  are  <h[e  to  an  invidvenient  <if  the  .<%pinal  ei>r<l 
or  to  that  of  the  peripheral  ncrvoa.  [Piscudo-tabefi  and  true  tubes  oametimcs 
coexist. — K.] 

The  coursf  of  ttiia  pseudo-tabes  may  extend  over  several  years,  but  llie 
pro^rnosis  is  far  more  favoral)le  than  that  of  true  tithes*;  di-cided  irn]»rovement 
and  even,  in  nnld  cases,  eonipteto  rec-overv  may  occur;  but  tben>  are  also  severe 
iucurable  forms,  since  ilan^i-rouri  i-niiiplIcntinnH  (tnln'irulosis,  et^-.)  often  si^^t  in. 

All  the  more  acute  forms  of  alcnbolie  neuritis  alTord  »piilc  a  good  jirogtwsi^, 
pi'iividt'i]  tiie  aliuse  of  ub-nbul  can  1m?  jtcrrnuni'iilly  cbt-t-ked.  Wi*  may  Ihen  often 
see  complete  nn-overy  in  a  few  week?  or  nimitlis.  On  the  other  band,  rflapscs 
are  common,  and  these  nsually  have  a  tedious  cnuri-e. 

The  firBt  task  in  the  trffilmflttt  nf  alcoholic  neuritis  is  to  insist  iipnn  tlie 
absohile  abandonment  of  the  use  of  alenhol.  If  this  be  done,  (he  milder  eases, 
if  jni*|rt'r1y  t^iken  cfire  nf,  usually  get  wi'il  of  thenici'lves,  Tlic  fnvunible  cmirse 
is  ii\i\fi\  by  eti-ctrical  (galvanii)  treatment  aiul  tepid  salt  baths.  Inlemally 
we  pn-fcr  strvclinin  preparations  (pills  of  nitrate  of  strychnin  or  e^itract 
of  nux  V4nnica).  |  In  tlie  severer  cases  with  toe-drop,  care  must  be  taken 
lo  prevent  cnntraetnro  of  the  antagonist  nuisolcs  (gaslroenemiut)  and  plantar 
niuschs).  If  this  contracture  1h'  alb»wed  l<i  ilevclcjp  it  iitay  greatly  delay 
recovery.     The  timely  use  of  splints  and  massage  will  prevent  this, — K.j 


I 
I 
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[4.  Bkri-beri — Endemic  Multiplk  Xkuritis 

The  peenliar  disease  of  rnilomie  origin,  long  known  in  India  and  Japan 
ai  "bt'ri-bvri"  or  "  l-ah-k-e,"  lias  bi'cn  found  by  Scbeubc  to  \>c  in  its  clinical 
and  anattniiical  ndaltans  a  well-c)iurHrterii»>d  multiple  neuritis.  Oases  are 
nccaHtonally  wen  in  sj-aport  towns  in  ^tailor;*  arriving  from  Asliitlc  ports,  and 
l^utnuui  bad  described  i:ai«es  occurring  iu  iisliLTiuen  returning  from  the  New- 
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foundlaiKl  biinkt;.  Inil(r}Htii<K-nl  oiilhrCHkii  »f  the  disi'iisp  liiivc  hIko  cHTiirri>i1 
among  lh«!  insHm;  in  jisvlums  in  Alabnoia.  Arkansas,  Ihihlin,  and  flsewhere. 
Men  are  more  freqwntly  airi'dfi  Uiun  women,  and  coloixil  ratvs  iiion*  Ihan 
the  wliite.  TIic  tau«.'of  ihe  di-i.-a^e  \»  ^U\\  nl>-icura  Pckclharinji  and  Winkler 
attributed  it  to  a  Kpecifii*  pitaijhviouotcuji.  Insullioient  or  iniprof>cr  dit*t  pitil)- 
ably  increases  the  sui^fptiWilit;  to  the  disease,  but  it  h  douhifut  if  an  ex- 
clusive diet  uf  riee  or  iit-b,  a!^  was  onee  bclieveii.  can  actually  eauw  lieri-bcri. 
It  ia  probable  tliat  the  use  of  '' p^ilished  "  or  tnaeliiiK^niillt'd  riir  may  Iw  n 
faetnr  in  causing  the  dincswc.  It  is  t]ioiij;lit  that  a  fungoid  toxin,  "  ursin." 
cxUis  in  the  pericarp  of  the  ric-c,  which  may  enter  the  grain  tn  the  machine 
methods  of  preparation.  Bondurant  in  Alahania  found  a  close  connection  be- 
tween the  outbrcjik  of  the  disease  ami  the  use  of  a  pulluli'd  wati-r  »»upply.  In 
otiier  eases  (hern  si-^'iiiK  tn  bu  siinie  a»s«K'iation  with  iiuilariid  pniwuiiiiy.  Over- 
crowding and  foul  air  favor  its  deveiopitient.  The  difteat*  may  Iwgin  sutldculy 
or  insidiously,  and  il  ia  often  ualiered  in  by  mcMlerate  fuver  and  gastrointesliual 
aymptoraa — anorexia,  vomiting.  alHloniinal  pain,  and  diarrhea.  Two  forms 
of  the  disease— a  "'wet"  and  a  "dry" — am  usuaUy  reeognize<l.  The  symp- 
tiims  in  (he  "dry"  form  are  .-iimilar  to  those  of  onlinary  multiple  neuritis — 
pain,  [lanesthesia,  (enderne-ss,  loss  of  power,  with  ilegi-nerative  muscular 
atrophy,  eiJ|K*ia]ly  in  the  exleu»or«  of  the  fotit,  Hlight  disturbances  of  sensa- 
tion, and  diminution  or  loss  of  patellar  reflex.  The  "wet"  form,  which  is 
commoner,  often  bcpnn  with  dy«]>nn-n  and  a  rapid  jmlite,  and  oedema  may 
soon  follow.  Thij  u-derna  is^nost  iiiarkud  in  the  regions  (Supplied  hy  thp  af- 
fected nervee,  but  there  is  also  elTutiiiin  inl4i  the  wrous  eavitii-s.  The  bnirt^s 
action  is  weuk,  and  the  heart  may  soon  l)ceonie  greatly  dilatol,  and  adven- 
titious murmurs  nmy  he  heard.  In  severer  ensc's  the  urine  contains  a  small 
amount  of  albumen,  the  dy!<pno'a  and  rajiid  puUi-  ]>erfiii*t,  and  tiie  patient  xnc- 
cunib.s  to  cardiac  exhaustion.  A  eerlitin  juiiount  of  serous  efTusion  is  ii.<ually 
prewnt  at  the  autopsy,  together  with  the  eltangefi  in  the  htmrt.  Thero  is  also 
a  degenerative  neuritis  of  the  p'ripheral  nerves,  often  inehiding  the  vagus, 
and  a  (■orresiH>nding  degeneration  of  the  niusck-s  supptie<l  by  them,  and  often 
degeneration  of  the  gunglion  eellr;  in  the  anterior  Lornuit.  In  some  case;*  of 
tlie  "wet"  form  the  diseaw  jji-ogrcAees  rapidly,  with  increasing  (edema  and 
cardiac  weakness,  leading  In  death  in  a  week  or  two.  Other  oaftM  may  run  a 
more  ehrrmic  course,  with  atrophiir  paralysis,  and  eventually  reeovor.  The 
prognosis  is  gnive.  Twenty  per  wnt  of  the  cuscs  among  Ihe  ehronie  insane 
died  in  Alubmna,  and  the  mortality  has  been  even  greater  in  oilier  epidetnies, 
although  Scheuiie  estimates  the  average;  mortality  at  live  per  cent.  In  the 
way  of  prophylaxis  good  hygiene,  a  good  soil  and  *«anitary  dwellings,  pure 
water  and  plenty  of  nutritions  fond,  hi'i'm  essential,  ratliartics,  especially 
hydragoguc's,  siocin  of  some  iM^nefit  in  the  early  j^ljiges.  The  condition  of  the 
heart  detiiunds  esjiecial  attention,  hut  i-nutinn  i«  necessnry  in  adiiiinlsterinp; 
digitalis  or  slr(>phantluis  (the  ihief  dnigrt  to  etnploy)  list  tfie  weak  heart  he 
urged  tn  undue  effort.  Henee  we  yhouhl  Wgin  witli,  small  doses  (gni.  0.2  to 
U.'.i,  TiViij  (n  v.  of  the  tincture),  increa.-iing  gradually.  In  the  later  stages  the 
treatment  is  the  same  as  for  other  forms  of  multiple  neuritli*  (strychnin,  elcc- 
triciQr,  maawigc). — K.] 
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CHAPTER    VI 


NEW  GROWTHS   IN  THE    FKBIPHERAL   NERVES 


Tub  npw  growths  in  ihe  [KTipheral  nervc-a  are  usuqIIv  divided  into  falw 
anr}  true  ni-iminiutii.  'Pnn- iu'unnnn(a  cNwisist  of  lu-wly  fonin't),  iitiiititty  tm-diil- 
lati-il.  iH'vvo  liliiTs  {nruronm  itnte-Iitiifuiit  of  Vircluiw ),  which  are  iiiilicdiiiil  in 
a  connectivt-tissue  stroma,  which  is  fR^iunitly  sary  aimndant.  'i'hestr  ncxi- 
rniimtu  tUni'hii)  niosl  rrcc{iti>ni.lY  in  Uk*  rut  ('mis  of  nt-TVL-M  in  uiiipiiialion 
Btumps  (ampulatinn  nfumniala),  liut  Ihcv  may  form  aflor  other  injuries  of 
Uh:  iicrvi's,  and  pcriuips  niiiiiv  tK'iinit|u;iiis  arid  {M-rsislt*nt  jiiiins  aflcr  injuries 
art' I  hit'  In  IIm-  rurninlion  (if  siu-li  lillh'  lu'iinMiuila. 

The  jMt-L-]iIh*<i  iiiulti(ile  ni'iimiiuita  or  netiitt-libroinala  an-  o[  !<jnrial  ])nlh- 
fllopirnl  intprcvt.  'J'licy  may  lio  foiiiHl  in  enorinous  numhor.-;  (many  himdredi*) 
on  alijinst  all  the  pcripheml  nervee,  nn  the  Hyiiipathetie  p]e:^us(^  in  the  ali- 
(huriinal  t-avity.  and  on  the  i-raiiial  nerves  (\a;;u>i.  cte.),  Tlie  >^niallest  of 
Ihiw  liimnrs  may  lie  as  large  as  n  millet  RL'ed,  the  largest  miiv  grow  te  (he  size 
of  a  pij(iviii"-'i  ejrp  «r  Oie  thiimh.  Tlie  nerve*  mv  changfd  hy  thejii  inln  thick 
eorde  eoverwl  with  irreyiilar  enlargements  which  can  bf  felL  everywhere  under 
the  (skin  during  life  (on  the  nerves  of  the  ann.  the  crural,  the  intercostal 
nerves,  eti.).  Ttiis  reniarkahle  rondltion  can  naturally  \h^  explained  only  I>y 
a  eoiigi'Jiital  iibnonnal  predit-position  of  llie  neryeiis  system  to  tumor  forma- 
tion, a  theory  which  is  supjKirted  hy  a  few  ol^erved  fuses  of  the  luj-eililnry 
oeeurrence  of  aueh  multiple  neummata.  The  name  "neuroma."  however,  ia 
nitt  corrcLlly  fhost^n.  It  is  rather  a  libroma  (a  lumor  of  connective  tissue). 
through  which  tlie  nerve  filler:*  iisnally  pa.«i»  in  good  condition  ("neuro- 
fibroma '').  Hence  it  happens,  as  we  have  seen  ourselves  in  one  case,  that,  in 
spite  of  an  extensive  formation  of  nennHfihnimata.  there  are  no  nerv<Ki8 
^mpttm)8  alkali,  no  pain,  no  ana'sthesia,  no  paralysis;  but  otiicr  wises  have 
also  been  reported  in  which  (lie  tumors  causwi  manifest  aiul  even  severe 
symptoms. 

Of  other  m!W  ffrowths  nn  the  nerves  we  may  mention  Rarconia.  This  also 
is  often  multiple,  and  then  it  may  lead  to  very  complicated  typw  of  diiwase. 
The  so-called  iuWrcuhi  (hlumna  deserve  ppccial  mention.  By  this  term  wo 
mean  little  nodules  which  may  l)e  felt  liom-nth  (lie  skin.  ii>ii«lly  readily  luov- 
ftlih'  and  very  sensitive  to  pnwsure.  Tlicy  an-  not  very  rare,  and  arc  usually 
associated  with  drawing  pains,  which  are  rarely  decidedly  neuralgic  and  are 
not  very  atrictly  localized.  They  are  iiituated  in  the  extremities.  ef|MX!ially  in 
the  arms,  am!  in  the  back,  the  neck,  etc.  It  is  worthy  of  note  that  the  symp- 
toms are  only  at  times  very  pronnnent,  and  then  they  di-nppear  again,  and 
that  with  this  disuppearanM-  is  certainly  snini'lltni-s  nssociad-d  n  spnntaneoun 
disappeanuice  of  the  imdule.  The  anatomical  nature  of  (he  tuhercula  dolorosa 
i«  not  always  to  W*  eslalilishMl  with  certjiinly.  Many  nf  them  are  true  noii- 
romatji.  hut  others  lielong  to  other  kinils  »)f  new  growths. 

The  only  siici-essfid  (n'litmcnt  of  ncnroinnlii  is  extirpation,  which  i*"  t<»  l»e 
undertaken  only  when  (he  syriii»tom«  are  very  severe.  If  i'Xlirp;i(ion  in*  not 
practicable,  or  if  wp  have  to  do  with  multiple  neuromata,  the  patient*  trouble 
can  l»e  alleviated  by  symptomatic  means,  narcotics,  and  eleetrieitj'.    If  we  can 
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conipresR  the  nerve  iiljoro  the  neuroma,  we  can  often  cause  by  this  means,  u 
temporary  cessation  of  the  pain. 


II.    THE   DISEASES   OF  THE   SPINAL   CORD 


{'UAPTF.It    r 


DISEASES    (IK    THK   SPINAt.    MKXIKC.FS 

1.     ACUTE    INFLAMMATIONS   OF    THE   SPINAL   MENINGES 

Etiology  and  Pathology. — Isolated  acute  infinnimaliim  nf  tin;  spinal  me- 
ninges Is-  viTv  niri'lv  prmiary,  .«o  far  iw  wv  know.  Iml  inllaminatnrv  proco-ssc:? 
in  Ihe  nei^lilmrhofxl  quite  frrf|iicntly  invnli-o  tlio  iiienin;r(*!;.  or  a  spinal  monin- 
^^itiii  ooeuro  as  one  symptom  of  n  pi^nrnil  coreliro-f-piiml  meningitis.  This 
latter  coDililion  in  sreii  i-hiftly  in  (lie  iiiiopatliic.  generally  epidemic,  t-erebro- 
ftpinal  nieningitiii — a  gpeeific  infectious  disease,  which  has  alread}'  been  de- 
Bcrihcd  in  dediil  in  a  previou:-  chapter.  A  tulx'rcular  cpinal  incniiitiiiis  is  alw) 
veiy  often  combined  with  tubercular  inflammation  of  the  oerifliral  meningoa, 
hilt,  since  the  (-ymptoms  of  the  latter  are  m^nally  in  the  forogronml  of  the 
picture,  we  will  treat  of  tubercnlrtr  c;emhn)-s|iinal  iiHTninpilis  in  the  Heetion  on 
(liseHsee  of  the  eerehral  mcoinge„s.  Secondary  eerehrn-epinal  meningitis  is 
.sometimes  .wx'ii  in  the  twirw  nf  cerlnin  ntlier  infwtinus  diseases,  ant!  in  then 
probably  to  be  regardnl  a.^  a  special  localization  of  the  cpin-ific  poison  of  the 
diseajie.  This  Is  the  explanation  of  the  occurrence  of  acute  spinal  and  cerebral 
meninptis  a.-;  a  pequel  of  croupous  pneumonia,  and  also  of  it^  occurrence  in 
pya'mie  and  septic  diseases,  and,  very  rarely,  in  typhoid  fever  and  the  acute 
exantheitiala.  We  must  mention,  finally,  ihe  fnviirrcnc-e  of  n  punileril  cerebro- 
spinal meningitis  as  a  s(.\|uel  of  em[»ye[i!a.  pulmonary  gangrene,  etc.,  which, 
although  very  rare,  we  have  repeatedly  noticed.  In  these  cases  the  infec^tion 
of  the  meninges  also  results  froin  the  primary  foci  of  disease,  but  the  channel 
of  infection  is  not  yet  exactly  known.  Perhapfi  the  intercostal  nerves  arc  the 
iDiHliu  of  etimniunicalinn. 

In  all  the  canes  so  far  mentioned  we  have  chiefly  an  iuBammation  of  the 
pia  mater,  a  so-called  leptomeningitis;  tlte  dura  mater  is  not  impHcalwl  in 
the  disease  al  all,  or  only  to  a  slight  degree.  The  condition  is  dilTerput  in 
Ihos*'  inllammatory  prneesses  which  gradually  invade  the  meninges  from  the 
neighboring  parts  nulside  the  cord.  Thus  wp  very  often  sp<*  cireunis'oribwl 
inflaniniatlons  on  the  outer  surface  of  the  dura  (pachymeningitis)  in  caries 
of  tlie  vertehne.  and  these  inflamnintions  often  invade  the  inner  surface  of 
the  dura,  or  more  rarely  reach  the  pia  riniler.  .Vcnt^*  purulent  peripachy- 
meningitifr  is  very  rare:  it  ia  a  pumlent  inilaniinalion  of  the  connective  tiasuc 
Wtwcen  the  dura  mater  an<l  the  vertebral  column,  which  is  always  of  second- 
ary origin.  We  have  seen  a  very  characteristic  case  in  the  course  of  a 
puerywrnl  pya-mia.  The  inllHmination  hud  f'pread  from  a  purulent  inflamma- 
tion of  the  pelvic  celltilnr  tissue,  thritttigh  the  fnrnminii  nf  the  vertebral  canal. 
uiU-iuid  linully  S4>t  up  a  pundeiit  inlhnnmation  un  the  outer  surface  of  the 
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dura,  extetidiag  up  to  th<>  cervical  cord.  We  meet  with  an  inflammation  of 
thv  pia  maUT  chiefly  in  diseases  of  tlu'  .spina!  conl^  fn>m  an  extensiion  of  the 
procttw,  aj$  the  pia  \b  involved  to  a  greater  or  \csn  extent  in  many  cases  of 
ni}'cliti«. 

We  do  not  know  with  ccrtaini>*  whether  other  influence?,  especially  injuries 
ami  i-\i)osiiri'  to  mid.  iiin  lend  dirt'ctly,  ai^  hui^  often  lH.vn  elaiineil,  to  iidUmina- 
tion  of  the  i«pinnl  iiirniii<|;i-->«. 

We  need  Bay  but  Utile  In  regard  to  the  pathological  anatomy  of  acute 
spinal  moningitifi.  The  chanficit  in  purulent  inllunimuttcin  nf  the  pia  mater 
hare  Iwen  descrilied  in  the  chapter  on  Kpidemic;  Sleningitis.  Precisely  the 
aame  conditions  are  finind  in  the  (iiIkt  fornix  nf  acute  luploint-nin^Jtis.  The 
changes  in  pachymcningitiB  are  ooinpletely  anHlogous.  The  dura  mater  is 
traverH'd  hy  dilatwl  vessels,  Hiid  thea-fftre  i.s  rethU-ned;  it  is  also  tltiekened, 
and  on  its  internal  or  external  surface  {parhi/mrningiti.t  interna  or  extfrna,  or 
peripctcht/nenitiffitis)  there  is  ueuaity  found  a  purulent  or  a  si-ropunilcnt  ex- 
udation. 

Symptoms.^ — An  aocurate  distinction  Iwtween  acute  inflmnmations  of  tho 
pia  iiiatiT  and  those  of  the  dura  iiiati>r  eaiiiiiil  lie  made  t-litiically.  The  symp- 
toms of  the  disease  include  the  symptoms  of  any  primary'  disease  present,  the 
general  symptoms,  such  as  fever,  etc.,  and  in  addition  the  ncccA'^ani'  conse- 
quences which  the  pr«*scnce  of  a  disturhance  oX  tlie  meninjieal  circulation  and 
of  the  meningeal  exudation  exert*  on  the  cord  and  nerve  roots.  These  conse- 
quences Hrc!  due  hoth  In  a  iiiechiniieal  compression  of  the  part^  named,  and 
often  prnhiibly  to  an  invasion  of  the  substance  of  the  cord  ilwlf  by  the  in- 
fljirnnia|i<»n.  T"  thi-se  is  added  the  fniiuent  cmdjituUion  of  spinal  symiitoma 
with  the  syiiiptonif!  of  a  coexisting  cerebral  meningitis. 

The  symptoms  of  acute  spinal  meningitis  are  already  known  to  us  from 
the  description  of  cpiriomie  meningitis  (see  Vol.  I,  page  12G).  Keoapilulating 
them  briL-fly,  we  may  mentitm  eliiefly  the  very  severe  pain  in  tho  back,  the 
great  sensilivciies's  of  the  viTtcUntl  iHihunn,  ami  iJic  stitTncss  nf  the  liHck  and 
nock.  To  these  may  be  added  usually  symptoms  nf  irritation  nn  the  part  of 
the  nerve  roots — shooting  pains  in  the  tnmk  and  the  exti'euiities,  hyper- 
a^thesia  of  the  skin  and  of  the  deeper  parts,  symptoms  of  direct  or  reftex 
motor  irritation,  miiseiitar  tension,  contractions,  etc.  The  cutaneons  ami 
tendon  reflexes  are  often,  but  not  always,  much  diminished  or  entirety  abol- 
ished In  coiis4*ijin'nif  of  tlie  lesion  of  llie  nerve  roots.  There  arf-  at  times  dis- 
turbances in  the  passage  of  urino  ami  fawea.  If,  in  the  later  course  of  the 
disease,  there  are  acdial  paralysis  and  jitiji'sthesia,  they  are  usually  a  sign  of 
a  nmre  marked  implication  of  tlic  enrtl  itself. 

Diagnosis. — Kroin  the  symptoms  named  we  can  in  many  ciises  make  a 
diagnosis  of  spinal  meningitis.  Of  oourso  a  meningitis  is  found  often  enough 
on  the  autopsy  table  where  the  symploms  during  life  wore  completely  obscurc<l 
by  other  severe  general  symptoms,  while,  on  llie  other  hand,  with  severe  consti- 
tutional symplniiis,  tlic  symptoms  of  meningitis  may  he  illusory,  as  in  typhoid 
fever  or  pJ^^^'mia.  Kuller  information  as  to  the  seat  and  the  extent  of  the 
inflammation  is  afTonled  by  considering  the  nmst  painful  parts  of  the  vertebral 
column,  the  predominance  of  pain  and  cutaneous  hypera»sthesia  in  the  arms 
(cervical  regi<»n')  or  legs  (liimhar  n^gion).  He.  When  the  meningitis  involves 
the  upi>er  portion  of  the  cord  and  the  medulla  there  may  also  be  disturbances 
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of  respiration,  eymptoias  io  the  pupils^  and  anomalies  iu  tiic  inucrvaUon  of 
tlie  lii'arl.  Wo  eiin  dixiik'  as  to  thf  form  of  tlie  mcniugJtU,  wlu'tlior  purulent 
or  tiiberciitoui),  only  by  a  consideration  of  the  liisttor)',  the  other  morbi«l  synip- 
toni.",  and  the  niurw*  of  the  dtjicaM*.  Lumliar  puin  lure  ii*  of  ^^n-at  dingnoftic 
HW^islHiicf'  (ruie  infra,  i-hapletH  on  TukTiruUms  and  IViruIeiit  Meningitm). 

Prognoais. — \Vc  finvu  awmi  an  iindmihUid  n!C(nx*ry,  in  severe  vamv,  (nily  in 
cpidi-niic  ix'rt'L>n)-^pitijd  iiiwiingili?,  and  in  the  sjHiradic  eii^es  of  idioptiUuc 
nivninjiitis,  n-)iich  art'  probably  idtntioal  iu  a?iiolog-y.  In  all  other  cat-w  re- 
porltKl  with  a  favorable  termination  tlio  diapnnsis  may  be  doiilitwi,  for  in  gen- 
eral the  rule  is  t-ertiiin  iliat,  in  exlensive  aeule  purulent  k-pimneniiigitis  and 
padiynicningitis,  the  pnignnsiK  x»  alnii^i  aln^ohitely  UEifavnrnble,  wheDier  it  Ik; 
L*eeoiidary  to  amillier  int'eetious  disease  np  ansc  froin  jn'opngiition  from  Boiiie 
uoighl^oriiijf  focu^i  of  inthtnimutlon.  We  may,  perhaps,  make  an  exeeptiuu  of 
certain  mild,  circumsjcribcd  case)*,  which  do  not  come  to  suppuration,  but  theM 
are  al.en  unceriain  in  rejfard  to  dlafrnosit?. 

Treatment — In  refjard  to  t]-oatnii;nt  wo  nui»t  refer  entirely  to  what  has 
be<?a  eaid  under  epidemic  Bnd  tubercular  meningitis. 

2.     CHRONIC  SPINAL  LEPTOMENINGITIS 

Although  chronic  leptomeninfritii*  (usuaily  wrongly  termed  chronic  epinal 
meningitis)  once  jdayol  quite  a  largo  part  in  lite  diagnosis  ami  pjitlmlogy  of 
diHeaoeH  of  the  spinal  tiird,  wc  nuiKt  at  pri'-^ent  assert  that  its  wcurn-uce  as  an 
independent  diiicase  is  exceedingly  rare.  Most  of  tfie  reported  ctuw'!'  of  chronic 
meningitis  were  publisheil  at  a  lime  when  the  iliagno«i«  of  many  diReaaea  of 
the  cord  itself  was  hiili  [lerfwtly  impossibh',  ami  when  llie  thiekcuings  and 
ofHU'ities  of  the  incningos  were  much  rimro  striking  at  the  autopsy  thun  far 
more  essential  changes  in  the  substance  of  the  eord  itself,  which  emdd  lie 
made  out  only  by  a  careful  niicmseopie  examination,  and  not  by  the  naked 
eye.  In  recent  years  only  a  very  few  capes  have  been  puhli-ihe)!  whieh  cjin  l»e 
rcganlwl.  at 'least  with  some  reason,  as  primary  chronic  meningitis.  It  is  es- 
pecially hard  to  <letcrniine  this,  ninee  syphilitic  disease  of  the  spinal  ineninge? 
(ti(ffl  infra)  shows  almost  precisely  the  same  anatomical  app«-!inince.  Clinical 
ex|MTii-'noe  is  also  entirely  against  the  idea  of  the  fi-etiui-nt  oeeurrence  of 
rhn>nie  spina!  meningilis.  Among  many  cases  of  spinal  diseasr  we  shall 
scarcely  be  iiidnee*!  even  to  assume  the  probability  of  the  existence  of  primary 
chronic  meningitis.. 

The  case  is  different  with  secondary  chronic  Icptompnlngitia.  This,  in  the 
fin>t  place,  in,  in  rare  easct^,  the  tenninnlion  of  an  neuie  meningilis.  Sec- 
ondary lepttmii'tiitigitis  mav  certainlv  hi'  de1e<'lcd,  i-spi'iiallv  in  epidemic 
meningitis.  We  also  find  chronic  meningitis  frttpiently  as  n  seeonilary  atTcc- 
lion  in  jirlmnry  di!teaM*«  of  the  cord  and  the  vertehrte.  Thus,  for  example,  in 
old  east«  of  chronic  spinal  disease,  associated  with  atrophy,  such  as  tabes  dor- 
caiis,  progrcjisive  muficular  atrnphv.  etc..  (he  pia  is  ahnojit  always  ipirle  opacjuo, 
thickcniHl.  and  oflen  nnitcd  to  the  eord  and  the  dnra  by  very  many  tinn  ad- 
hesions, while  a  cloudy  .>i<Tngi'hitinous  exudation  is  found  in  the  me^he?  of  the 
aradmoiri.  All  these  anomalies,  however,  are  of  a  secondary  nature,  and  have 
no  clinical  slgnificaniH':  for  the  same  ehangOB.  though  rarely  so  marked,  are 
quite  often  found  iu  old  jjcople,  where  thev  are  analogous  to  the  equally  fre- 
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quent  opacities  of  the  wrobral  meninges,  the  pleuritic  adhesions,  etc.,  and 
where,  during  lift*,  ]htty  havf  nut  caiiiitMl  tiiu^lighUMt  KymptoniH  of  spinal 
dit^eose. 

Tlic  itijmphnnx  which  bavp  In'on  sot  down  as  charactoriHlir  of  leptonicnin- 
gitis  c'orrt'^poiul  to  Ihosd  of  acult;  in"?nin;riti3,  t-xcept,  of  course,  tlial  IhL'V  are 
relativeli,-  lejw  intensu,  and  that,  the  roni-se  of  tlie  disease  u  more  protracted. 
Pain  and  stitTikess  \\\  the  lj;i<-k  and  inH-k,  atmorrnul  painful  iti-niuitionK  and 
pancsthesia  in  the  exlreniitics,  a  girille  wnsation.  and  linally  pan-si,-*,  an;fr*- 
tiicfiia,  and  vesical  (hVliirhHun-s,  are  ihi!  Irailinj:  fi-atiins  »if  the  ivpe  of  dis- 
ease ai!  constructed,  in  who^ic  fabricnlion  there  have  U-en,  at  any  rate,  many 
confusions  witli  myelitis,  spinal  syphilis,  fiiwndylilis,  begiuQing  tabes,  multiple 
neuritis,  ^c.  In  the  ifvr  ca^i^  cnnfirmwl  by  autop?}*  ths  clinical  picturfi  re- 
sembled in  iionie  decree,  from  the  Intention  tix'mor  of  tin?  arms  and  the  spastic 
syniptorriH  in  the  le>rs,  thai  of  niullijilo  BclerfwiA.  It  is  slran^o  that  often 
there  were  scarcely  any  shooting  pains  during  Ufe  in  spite  of  marked  inenia- 
geal  changes. 

It  is  clear  that  under  euch  cireumritancei)  no  Rpeoial  rulf<s  for  the  diagnosis 
or  even  the  treatment  of  chronic  spinnl  nicnin^tis  ran  be  given,  (iivcn  a  case, 
We  wmUl  try  lotral  applicatinnF;  to  tW:  vertelirul  coliiuin ;  painting  with  iodin; 
dry,  or,  exceptionally,  in  strong  patients,  wet  cups;  ul=o  protracted  tepid  baths, 
90"  to  96°  F.  (SfT  to  28"  K.),  or  cautions  cold-wnler  treatment;  and,  6nally, 
the  nse  of  the  galvanic  current.  OF  internal  remedies,  iodid  of  potaasium 
would  be  mo^l  indicat^-d.  We  may  refer  lu  ihi;  dt:tH:riptioa  of  the  trcatmcat  of 
myelitii)  in  regard  to  all  further  dctaiU. 

3.     PACHYMENINGITIS    CERVICALIS   HYPERTROPHICA 

Pacltt/meningiih  eervirafiti  hypfrtrophica  waa  first  fully  described,  as  a 
special  yet  very  rare  form  of  disease,  by  Charcot  in  1H71,  anrl  later  by  his 
pupil  JofTroy.  .Ktio logically,  it  i«  stilt  uttrrly  nliwure.  Alcohnlisin,  exposure 
to  cold,  and  injury  have  been  aihgeil  to  cause  it.  No  small  iiumlier  of  casea 
seem  to  have  some  connection  with  syphilJB. 

Anatomically,  the  disii'Hw  is  clmniclcrized  by  a  chronic  and  often  very 
considerable  thickening  of  the  dura,  almost  alway;*,  a»  it  seems,  in  the  cervical 
portion  of  the  eonl.  wliile  llie  pia  takes  but  a  i-oinparatively  small  part  in  the 
affection.  The  dura  may  attain  a  tliicknc.-'s  of  li  or  7  mm.,  and  usually  ap- 
pears eomp'tsed  of  a  nuinljcr  of  i.t)ncentric  layers.  Histologically,  the  hyper- 
trophy i-onjsisls  of  a  new  growth  of  ilt:*nse  eonnei-tivi?  tissui*.  The  clinical  syinp- 
toroB  of  the  disease  arise  from  the  fact  that,  firat,  the  penetrating  nene 
roots,  and  later  on  the  cord  itself,  undergo  a  efinHirlemble  mechaiiicnl 
compression.  If  this  is  of  high  degree  and  persistent,  there  are,  as  a 
necessary  result,  secondary  (hx'^'"^™'''*"''  *''  *''«  motor  nerves  and  mus- 
cles, and  a  secondary  deeceuding  degeneration  of  the  ]>yraniidal  tract  in 
the  cord. 

The  clinical  symptoms  are  easily  understood  froiu  tins.  Tlie  disoaso  al- 
most always  iR'gins  with  Kcvt-rc  pain,  which  shooLs  from  the  neck  into  the 
occiput  aii<l  the  arms.  Besides  this.  Ihere  are  para'slhesia  and  a  nuttib  feeling 
in  the  arms  and  hands,  liarely  lliere  is  an  eniption  of  herpes.  All  tlioae 
s^inptoms  depend  upon  the  irritation  of  Uie  posterior  roots. 
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Fiu.  145. — PrwitioM  of  (ho  hnml  in  jmrhyrifnio- 
eJCU  M-rviralis  hyportruphica.    (Fmiii  Cuaa- 

COT.) 


^ 


After  this  firet  poriod  of  the  Jis^-afu  {jteriode  dnahurtiue  of  Charcot)  has 
lasted  some  two  or  tlirt'o  mnnth.--,  tln^  si^cond  la'riod  logins — the  period  of  pa- 
ralysis.    All  atrdiiliii-  ])afalysi^  id  the  iipp<-'r  i-xtremilius  gradualiy  dcviilops, 
mainly  as  u  result  of  IIh'  toinpreitj-ion  of  the  anterior  motor  rool»i.    This  afTects, 
in  u  retnarkaljle  maaiier,  chicHy  the  diatribution  of  the  ulnar  and  median 
nerves — that  is,  the  sKiall  muscles 
and  flexors  of  the  haml  niid  fiiigiTM 
—while  Ihe  ilistrihution  of  tlie  ra- 
dial on  both  sides  usually  reriiairiij 
free.    The  haud.  therefore,  ai'sninps 
a  charac  I  eristic  position  (  Fijj.  1 15) 
L*8  a  result  of  tlie  eimtraeliin-  nf 
le    anta^fonislic    exteiihoris.      The 
[.paralyzed  rnesi'les   rapidly   bet-nnie 
ntphic  and  mIkiw  a  iimrkeil  reao 
ion  of  dcgcuenition.  Jri  this  stage 
there  may  also  l>e  partial   ana*- 
tlietiia  of  the  skin. 

If  the  compnswion  nf  the  cord  advanees.  the  motor  filK-rs  for  the  lower 
extremities,  which  puss  through  the  cer>-icnl  cord,  must  necessarily  at  la^t  he 
involved  gyuipalhetieally— the  third  period  of  the  diseai-e.  The  result  of  this 
ie  a  ppastie  paralysis  of  thu  lnw«T  extrpinitip!* — that  U,  a  pareflis  or  paralysis 
with  increased  tendon  reflexes,  but  <if  eourwi  without  muscular  atrophy,  be- 
cause the  trophie  cenlera  for  the  miiseleB  of  the  legs,  in  the  anterior  comua 
of  the  lumhar  eord,  remain  perfectly  intact.  The  comprcssimi  of  the  ofirvical 
erird,  howeviT.  may  finally  lead  also  to  iiiiiesthesia  of  the  lower  e.vln'mities,  to 
paralysis*  of  the  Madder,  and  lieflMires,  under  which  j'ymptoiu!'  death  encxies; 
but,  on  the  other  hand,  it  mu^t  lie  mentioned  that  probably  cases  of  recovery. 
or  at  least  of  actual  iniprnvfmont  in  paehymeningitift  eerviealii*  hypertrophica, 
may  oeeiir  even  after  it  has  lastetl  for  years. 

The  i]iugTi(»sii5  i)f  the  disi-ase  is  liiiK'd  lirst  upnn  the  fart  that  the  affi>cl.ion 
begins  with  pains  in  the  arms,  and  ujmmi  the  later  nppniraTicf  of  the  chnmc- 
teriatic  paralywH.  It  may  easily  be  confused  with  tutiiors  in  the  cervical 
cord  and  with  cervical  ppondylitis.  Amyotrophic  lateral  sclerosis  is  dis- 
tinpMshed,  however,  hy  the  ahnence  of  disturhancee  of  sensibility,  by  the 
biilltar  syniptitiiis.  arnl  hy  the  fact  that  the  functions  of  the  bladder  remain 
intact. 

Treatnu'tif  ran  d(»  litth-  diivctly.  and  il  must  lie  chiefly  KympTomatic. 
Batlis,  sweating,  iodid  of  jiotiissiinii,  aiul  elcLlricity  are  niotsl  used.  Joffroy 
pecommendji  the  application  of  the  actual  cauterj-  to  the  neck. 


» 


4.     HEMORRHAGE    INTO    THE  SPINAL   MENINGES 

{Bvmatorrhacku.     MeningtaJ  Apirt4txy.      PtukymminffUui  npinaiu  htmarrhagiga  inUma) 


T-arpe  hemorrhajres  into  and  between  the  spinal  meningeB  are  of  rare  oe- 
eurrcnee,  Tliev  tivifif  rhiellv  ft*<Mii  tritiirnalic  in(lui*nees,  from  (Hinrussion  or 
fracture  nf  the  vcrtelind  cidurTiii.  nr  frdiii  diri'ct  injurie?*  of  the  meninj^s. 
such  as  stabs  or  gotishot  wfuitids-  In  a  few  casts  jireal  physical  exertion  may 
also  lead  to  u  meningeal  iip*ipk'xy.    Diseases  of  the  verlebrje,  caries,  and  car- 
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ciaoma,  may  also  leati  \o  li(>iii(iri-li!i^'e  fmm  lh«  erosion  of  a  Teasel.  The 
frwim-nt  iittlo  jiienJnxi'Hl  lii'iimrrliHffi-K  whirh  apiiear  ae  a  pomplicafion  of 
meningitis,  in  ht'morrhngic*  diw-nsw.  in  the  courw  of  Kcvi-n?  geiUTal  infocUoua 
ili(ton!*(*,  wptif  infwtinn,  ivplmid  fovi-r,  ami  »iiuillpo\,  anil  m  a  result  of  severe 
irt'n<?ral  convulsions,  vury  rurx-Iv  Iiavf  any  clinical  sigiiilicantt*.  Fiiiallv,  it  may 
he  tiK-ntionn]  that  aDeurii^m  of  the  aorta  or  its  braiiclics  nmy  rupture  into  the 
vertcliral  canal. 

The  clinical  symptoms  of  monin^'OAl  hemorrltagii  are  almost  always  sudden 
and  "  apn|i!r'ctir(n-iii,"  hut  am  unattcnilctl  tiy  iiuv  ilisturhftncc  of  Ronseious- 
ness.  llicir  iiitmsity  fI('|H'nfl-t  entirely  iipmi  the  (Ic'int'  nf  coiiipn'ssion  which 
the  nerve  roots  and  the  cord  underpo  from  tlK'  elTu-stHl  blood.  The  symptoms 
of  irritation  iiriually  prtrilominati? — severe  pain  in  the  hiu^k,  para-sthesia,  and 
neuralgic  pain-  in  the  eMreniitics;  and  also  [iyni])toms  in  Uie  motor  distrilm- 
tion,  tenwtin.  tn*itiorii,  and  enntracturci*  of  the  muiu-Ics.  With  lar^e  hfinor- 
rhat,T*.  M'liiptoins  of  jiaralysis.  ]Nirtial  ajia."stlie5ia,  disturbances  of  tlie  blad- 
der, symptoms  of  unilateral  losion,  etc.,  may  ensue,  but  the  different  types  of 
the  ilisca«?  of  courtw  vary  with  the  seat  of  the  hemorrhage.  On  (he  whole. 
the  dia>:niwiis  of  monin;:eal  liemorrliagc  can  hut  rarely  he  made  with  any  cer- 
tainty, unless  sujrpeclive  a-tialo^'ical  factors  precede  and  the  fymptoms  and 
manner  of  lieginning  are  spetially  characteristic. 

The  course  is  quite  favorable  in  many  cBse>!  if  the  blood  bo  rapidly  reab- 
sfirlicil,  hut  ^umetiriiii*  ii  [MTtiuinciit  di(*lin-l}anc'e  of  fiinctinii  is  left. 

In  rcganl  to  treatment.  c'>iii[ilcte  rest  acid  the  local  use  of  iiT  are  chiefly 
to  be  recoiuiuended,  and  also  l<H-aI  bloodletting — dry  eupa,  or  leeches,  where 
there  are  severe  initial  symptnniH  of  irritation.  Under  some  eircutn-stanecs 
we  may  try  to  remove  a  ])arl  o{  Oic  blood  hy  liiitdiHr  pundun?.  and  thus  relieve 
the  pressure  on  the  cord.  [Wlicn  the  diagnosis  of  liemorrhnge  into  the 
riicniiigi's  is  re«s<>iinhly  cerlatn,  an  altern|it  shoidd  he  made  to  relieve  the  con- 
dition by  opening  the  spinal  canal  and  removing  the  clot. — K.|  If  per- 
manent disturbances  he  left,  they  should  he  treated  by  the  ordinar}'  raethmi*^ 
iodid  4if  potassium,  baths,  and  electricily. 

We  must  here  speak  of  pivUijmfnunjHiA  inU'ma  hrnntrrhiiijini  as  a  special 
form  of  rliscaw,  which  usually  occurs  at  the  same  time  with  hematoma  of  the 
cerdmil  dura  maler  (rtV/e  infra),  and  is  precisely  analogous  to  it  In  its  eti- 
ology and  pathological  anatomy.  Kucapsulated  collections  of  hlooil  are  found 
on  the  inner  surface  of  the  dura;  these  often  have  a  consideralile  circumfer- 
euce.  and  contain  IjIoihI  already  disintegrated,  detritus,  hemaluidin  crystals, 
etc.,  since  they  are  usually  of  old  standing.  Besides  this,  there  are  also  the 
signs  of  a  fibrinnu^i  inflammatiua — as  in  the  cerebral  dura — which,  according 
trt  the  opinion  of  most  observers,  is  the  primary  process,  so  that  the  hemor- 
rhages into  the  newly  formed  false  membrane  are  secondary.  The  symptoms 
of  the  affection — which  lia>  lioi'n  observed  chiefly  in  tlu»  chronic  insane  (gen- 
eral paralytics)  and  drunkards — are  rarelv  pronounced,  and  consist  chiefly  of 
pain  in  Ihc  hack,  stiffness  of  the  vertebra.',  and  some  signs  of  compression  on 
the  part  of  the  nerve  roots  and  the  cord,  but  wc  can  very  rarely  make  a  deflnite 
(iiagnosis. 
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riTAi'TKH  II 

5l!I.lMlNARY    RFMARKS    ON    THK    L(K_:ALIZATION"    AND    TOI'UAL    DIAG- 
NOSIS   iSl-OiMKNTAL    UlAUNOSISj     OK    DISKASES    1>F    THK 
SPINAL    LORD 

TiTK  patlmlogical  prnccsses  tlint  take  place  in  (he  spinal  cord  may  l>e  6i- 

v\i\pi\  into  lw*i  groups.  ac-wnJiug  to  their  l<x:ulization.    In  the  first  group  the 

["tiiHtomiaii  cliangtfg  arc  limited  with  remarkalde  regularity  to  definite  neuron 

territox'ifs,  which  are  associntwl  both  anntoniloaMy  and  physiiilngirally-     Theee 

rUiseases  are  oalh'd  xyslfmir  r/isfrwcx,  nitiit?   tfie  enlirt"  gnnip  of   fiiiuticiiially 

l-k^KciciHled  neurons  is  called  a.  "system,""    We  may.  in  all  prnlmhility,  oimiMVo 

fthat  thow;  HfTirtiotiij  arise  iu  one  uX  two  waya — eillier  cerUiu  neuron  syetenia 

some  individuals  have  from  the  outset  a  congenital  (inlicrited)  weak  and 

fmorbid  predisposition,  and,  in  consequence  thereof,  they  are  liot  alile  to  per- 

'form  their  fum-timis,  Imt  atrophy  preinaturoly :  or  that  t-erlain  <^xternal,  upii- 

oUy   foxje,   influeni'ies  rsort  their  niorhid   ml  ion,  nut  on   the  »!ii>li'  nerviHxa 

6ysil»"jn  or  fortuitous  fircuinstrihed  parts  thereof,  but  only  on  ct'riain  definite 

ni'uronx  (cells,  or  fiber«) — ^"elective  injuries."     The  latttT  liypothesi^  finds 

a  fitting  anil  inBtmctive  example  in  llu^  heliavior  of  many  well-known  poisons 

(curare,   strychnin,   niorpiiin,    lentl,   etc.),    which    injure   only    certain    very 

definite   nenrons  and    pjirta   of   nerves,   while   they   leave  all   other  nenrona 

poinpleti'Iy   intact.     Aeconling  as  the  disease  involves  one  or  more  neuron 

systems  we  Hpcnk  of  simpie.  or  combined  system  discuses.      S[iinal    niusculiir 

atrophy,  amyotrophic  lateral  s«:Ierosis,  etc.,  are  due  to  diseai^e  of  the  motor 

neurons    in    the    corticoniuscular    tract ;    they    ai-e    simple    syctem    diseases. 

flert-ditary  ataxia,  on  the  other  hand,  is  an  example  nf  a  cnmhined  system 

diiwasc,  since  in  this  usually  md  only  certain  ]»eriphcrnl  sensory  neurons  hut 

also  itinlnr  nt'urona  undergo  sinniltiincoiis  degeneration.      Since  llie  processes 

of  many  neurons  extcnil,  'in  tlic  one   lumd,  t'rorii   Iht;  s]tiruil  ccml  or  spinal 

ganglia  iul4)  the  peripheral  nerves,  and,  on  the  utlier,  from  the  cord  to  the 

brain,  and  vice  verm,  we  cannot,  strictly  speaking,  class  the  Byslemic  neii- 

nm  discflftca  with  diseases  of  the  spinal   eord   in  their  liudteil  sense.     Only 

for  practical  and,  in  part,  purely  conventional   whsoiis  do  we  consider  the 

Bvsteinic  diseases  in  ttiii*  section. 

In  distinction  from  the  !<i/steniic  diseases  there  is  a  second  group  of  (liscn.ses 
of  the  s])inal  cord  where  eitlker  there  is  no  such  limitation  of  the  anatomical 
proi'ewi  to  definite  neuron  territories,  or  the  limitation  is  only  very  slight. 
In  these  casts  tlie  disease  extends  a  greater  or  lesj;  dislaiic-e  trjm.*iversely  and 
longitudinally  in  the  <-onl,  forming  <'ithcr  one  large  fn<-us  of  disease  eif  irregu- 
lar outline  or  many  smaller,  irrcguSurly  dtaseniinattai  foci.  To  this  grouj), 
the  uiisifstemic,  diffuse  diseases  of  the  spinal  cord,  belong  all  the  traumatic 
Hestnictions,  also  tlu;  hemorrhages,  new  growths,  and  intlamniatious  of  the 
spinal  cord  (myelitides),  multiple  sclerosis,  etc. 

The  diagnosis  of  diseases  of  the  spinal  cord  is  usimlly,  first  of  all,  a  topical 
diagnosis.  From  the  symptoms  present  in  the  individual  case  we  try  to  de- 
termine first  that  place  in  the  spinal  cord  when;  an  afTertion  muiit  be  situated 
to  explain  the  given  syiiiptoms.  Hy  appraising  all  the  existing  symploms  of 
disease,  and  also  all  the  functions  that  are  still  in  normal  activity,  we  can 
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(lel^rmine  whether  the  diacafip  in  liniiietl  to  one  definite  neuron  sysUin  or 
whether  it  must  sprenr]  dilTuKeU'  over  u  larg[*i'  pnrtiim  of  the  spinal  cord. 
Only  after  the  topical  dingnnsis  of  the  disease  is  thim  estohlished  do  we  try 
to  furm  a  judgment  as  to  tlie  nature  of  the  liitn-iiwe  hy  edniiocling  it  with  neU- 
known  typical  forius  of  disease  or  by  foiiBideriug  iJie  whole  cuurtje  of  llie  dis- 
ease and  any  aecompanying  symptoms. 

The  lopif-al  diagriotiin  niitiinilly  jirewuppoeeR  an  at-eunite  knowledge  of  tJio 
functions  of  all  the  diffi.'M-iit  parts  of  the  spinal  curd — a  kiiowlcil^e  wliieli  at 
present  we  hy  no  means  possesB,  hut  wu  know  at  leaist  the  di-itrilntlJon  of  llie 
motor  ami  sensory  functions  in  tlic  diirereiil  portions  of  the  cord  in  their 
main  outlines,  and  upon  this  haeis  we  c-an  often  determine,  at  least  with  ap- 
proximate certainty,  tlie  hx-alizatiDn  of  the  dirtea«e,  the  80-oalle«l  segmental 
diHgiioHih,  ill  till-  iruiisnTW!  It'KiiJUs  of  the  Kpiniil  i-onl. 

1.  Motor  Functions.- — hi  regard  to  the  localization  of  motor  functions  we 
know  deiinitely  tliut  the  iiioI(jr  filx'ra  of  tliu  auLLTJur  routd  all  arise  from  the 
ganglion  cells  of  the  anterior  cornua.  To  eaeli  individual  muscle  belongs  a 
group  of  cells  in  the  anterior  cornua  of  the  cord,  from  which  tlie  corresjMinding 
motor  nerves,  which  innervate  the  muscle,  arise.  TJie^e  dilTereni  nniwle 
nuclei,  however,  a|ipnrenlly  do  not  lie  rihnply  hesido  and  almve  oitc  another, 
but  they  om-mach  ujhjii  one  another,  so  that  naEurnlly  Ihcir  accurate  defini- 
tion becomes  iliflicult.  Furthermore,  the  fibers  of  one  nm^clc  nucleui»  do  not 
alwavi*  pass  out  from  a  single  anterior  root,  but  often  from  two  or  more  root*. 
The  foUowing  nummary  of  the  arrangement  of  the  spinal  muscle  nuclei  in  the 
different  segment*  of  tlie  spinal  cord  has  been  compiled  hy  the  aid  of  the  well- 
known  tables  of  Allen  Starr,  Tuwhcr,  Bnins^  and  othei-s,  hut  it  can  be  re- 
garded as  only  an  approximate  expression  of  the  actual  conditions.  Many 
details  will  he  changed  and  many  gajw  filled  Iiy  later  investigations.  The 
muscles  printed  in  italicii  derive  the  main  part  of  their  nerves  fn»m  the  cor- 
responding spinal  segment: 


Sbgmgntbor  Anterior  Roots 
Isl  Ccnicftl  Sofcment. 


td  CcrrlMl  Sennept. 


3d  Ccrrical  Sesment. 


Hmiii!  imiitpleit  aj  (hr  neck. 

(Obliqmi«  rnpitU  itoprrior  et  inferior,  rectus  C&pilis 

pcwlicun  niiijor  el  minor.) 
Stenwfiyoidriu.       \ 

>S(rmoth}froi<{rua.    !■  Ramua  desrendens  hypogloeisi. 
OinohymJcun.  ) 

T  hy  rnoh  y  old  eu8 , 
Gi-niuhyolOcus. 

Itcciui^  capitis  posticus  mijor. 

lAitigiin  4'(jlli. 

Cnnipl«'xu.t  miijor  vt  minor  (trachclomafitoideus). 

Ccrvicalifi  asccndfoa. 

Sploriius  oupitis  el  colli. 

SttTTUh^ifvla-  taaa  Imtbnta, 

Trajieziitn. 

LuDgiu  colli. 
Com  plexus. 
Ccr\icalia  asoendeiui. 
Rplpniua. 

Trapcxiua. 
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Sbqhents  oh  Anteriob  Roots 

iContinuKfi 

4tb  Cerrleal  Segment. 


Atb  Cerrleal  S^ment. 


<th  Cerrleal  S^ment. 


7tta  Cervieal  Segment. 


Stta  Cerrleal  Segment. 


Muscles 

iCoHlinutd) 

SpleoJue,  trachelomastoideiu,  longiu  o(^. 

Sadeni. 

Diaphragma  (N.  phrenicus). 

Levator  acapulse. 

Supraspinatus. 

Infraspinatus. 

Dettoideus. 

Qicepe,  supinator  longua. 

Rhomboidei. 

Rhomboidei  (N.  doraalis  Bcapuln). 

Supra-  et  i^fra-tpina^ua  (N.  suprascapularia). 

DeUoideuB  (N.  axiUaria). 

Biceps.  \ 

Coracobraehiaiia.        [N.  muaculo-cutaneous. 

Brachialis  iniemua.  ) 

Supinator  tonffua  ef  brevia. 

Diaphragma. 

Pare  clavicularis  pectoralis  niajoris. 

SerratuB  anticua  m^jor. 

Teres  minor. 

Latisumus  dorai. 

Pedoralia  major  et  minor. 

Latiasimua  dorai. 

Subacapularis. 

Terea  major. 

Serralua  anticua  major  (N.  thoracicus  longua). 

Triceps. 

Pronator  teres  et  pronator  quadratua. 

Bicepfi,  brachialis  intemus. 

Pars  clavicularis  pectoralis  majoris. 

Kxtcnsors  and  flexors  of  the  hand. 

Scaleni. 


carpi    radialis  longue 
B.   extensor  carpi   ul- 


pollids 


Tricepa. 

Extensors  of  the  hand. 

(Radialcs  extemi,  s.  extensor 

ct  hrevis,   ulnaris  externus, 

nans.) 
Extensors  of  the  fingers. 
(Extensor    communis     digitorum,     extensor 

tonf^s  et  brevis,  extensor  indicia.) 
Flexors  of  the  hand. 
Pronators  of  the  forearm. 
Portio  stcmocoBtaUa  pectoralis  niajoris. 
l>alis.simiis  dorsi. 
Subscapularis,  teres  major. 


Flexors  of  the  hand. 

Long  flexors  of  the  fingers. 

(Flexor  digitorum  sublimis  et  profundus,  flexor  pollicis 

longus.) 
Small  muscles  of  the  hftnd. 
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Segments  oh  Anterior  Roots 
{Cantinue.i) 

l8t  Dorsal  Segment. 


M  to  12tta  Dorsal  Segment. 
M  to  lltb  Dorsal  Segment. 
7th  to  12tli  Dorsal  S^ment. 
Ist  Lumbar  S^ment. 

M  Lumbar  Segment. 
Sd  Lumbar  S^ment. 

4th  Lumbar  Segment, 
fith  Lumbar  Segment. 

1st  Sacral  S^ment. 


2d  Sacral  S^ment. 


3d  Sacral  Segment. 

4th  Sacral  Segment  and  Coc- 
cygeal Segment. 


MnacLBS 

(Conlinuai) 

Small  muades  of  the  hand  and  fingers.     (InteroflBd, 

thenar,  hypothenar.) 
Long  exteoBors  of  the  thumb. 
DU^Uaior  pupillce  (to  N.  sympatheticus). 

Back  muscles. 

Intercostal  muscles. 

Abdominal  muscles. 

Lowest  abdominal  muscles. 
Qtiadraiua  Itimborum. 
Iliopeoas. 
Sarloriita. 

Cremaater. 

Iliopsoae  (psoas,  iiiacus  interaus). 

Iliopsoas. 

Adductors  of  the  thigh. 

Pectineua. 

Extensor  crurie  qiutdriceps. 
Obturator  extemus  (?) 
Gracilis,  adductores. 
Tibialis  anticus. 

Gluiteus  mediua  et  minimus. 

Semimembranoaus,  semitendinosttB. 

Biceps  femoris. 

Tensor  famua;  latue. 

Dorsal  extensors  of  the  foot  and  toes. 

Pyrijormia.  -. 

Obturator  intemua.    1   _    .         ,      .  

P       ,,-  >  Outward  rotators  of  the  thigh. 

Quadraius /emoria.  J 
Dorsal  extensora  of  the  foot  and  toes. 
(Tibialis   anticus,    peronei,    extensor  dij^itorum   com- 
munis.) 

Flexors  of  Ike  foot  (gastrocnemius,  boIcus). 

Flexor  digitorum  communis,  flexor  hallueis  longus. 

Tibialis  posticus. 

Small  muscles  of  the  foot. 

Erection. 

Perineal  muscles. 

Striated  muscles  of  the  urethra,  the  reotum  and  the 
genital  organs. 


Considering  the  inuseles  with  regard  to  tlieir  fuiic'tioii.  wu  obtain  the  fol- 
lowing table  of  the  motor  functions  of  the  spinal  segments: 


DiMTRIBUTIOS   OP  THE   AllKAS   OF  TMK   fiKVSOHT   RmrTS   I'l^lN   THE   SlIUrACB   OP  TUB 

llobr  iF'KOM  KorHKRK 

Rod:  Area  of  llio  corvirail  tm>Is  (C  2  Ui  C  7). 
YeQow:  Area  of  Ihc  dorsal  root«  (D,  I  lo  D.  12). 
Green;  Arm  nf  1ii«^  luntii/ir  molH  (L.  1  to  L.  4). 
BlucT  Area  of  ihi'  aawftl  roots  (ti.  1  to  8.  4). 
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Lumbar  Cord 

id  «nd  Sti  Lumlmr  Segmtnis:  Flexioii  Mid 

addurtion  of  thfl  tbtgh. 
4lh  Lumbar  Segment:  Exteiuiou  of  the  lower 
leg. 

ath  Lumbar  Sfffmtrtt:  Aliduclion  and  inward 

rot«liun    ut  tbo   thigti.     Flexion  of  the 

lower  leu- 
Jal  Siurrat  Srffmfrnt:  EUtunmon  aad  oulward 

rntalithn  of  the  thigh.     I>(>rsnJ  extenaioii 

of  tlio  foot. 
id  Sacral  Stujment:  Plantar  Sexioa  of  the 

foot.     Toe  muBcles. 


Cervical  Cord 

/•(  Crrvieal  Sf^tnumt:  Turning  thn  tH«d. 

[lending  the  head  backwanl. 
Bfi  and  3fi  Ctn-ireU  StiftruiUs:   Bending  the 

head  forward.     RaiHing  the  shoulders. 
4thCemcalSeffnient:  Inapiratiou.    Drawing 

tbeBhouldpm  backward. 
Bth  Crrrifni  SegmetU:  Kaitring  an*J  outward 

rotation  of  tbo  upper  artu.     Flexion  and 

KUpinatiori  of  the  forejirm. 
Sift  CtmicaJ  Srs;mrnt:   Adduction  and  in- 
ward rotation  of  tine  upiwr  arm.     Exte:i- 

aou  and  proimljou  uf  the  fon-arni. 
7th  Cervical  HegnierU:  Flexion  and  extcnfflon 

of  the  hand. 
8th     Cervical     Seff-  ]  Flfxion  and  trxtcusion 
mrtU:  >    of  the  Hngcrs.  Mov(^- 

JM  Dortal  Stf^merU:  >    ment  of  the  thumb. 

If  there  is  diaeatw  of  the  anterior  horns  of  the  grny  matter  (poliomyeiitig, 
8}Tingmiiyt'!U,  lit'itiatomveita)  or  (•oanpressinn  of  tlit>  anterior  ni<vtnr  ruots,  the 
iiiUFclfifi  jiariilyziM]  will  correspond  direclly  to  tlie  affucled  sfgMH-iitH;  hut  with 
niiiro  extensive  trantiversc  <list'B»it'  (inycliti»,  tumors,  compression)  of  course 
those  msiiclea  will  albo  be  [wralyzed  whoat  nuclei  Ue  helow  tlie  Hcat  ot  Hie 
Jesion,  since  the  fiber*  of  the  pyramidal  tract  leading  to  them  will  be  inter- 
rupted. From  what  haa  already  he«ii  s&U\  (page  li^i')-  ^^  f"^.^'  i^'»^*lily  di*- 
tinpnish  the  nuclear  nr  rixit  paraly-'^s  from  llie  pyrmniiihil  (hileral)  tract 
]wraly8eB  hy  the  greater  atrophy,  and  especially  by  the  electrical  reaction  of 
degeneration. 

2.  Sensory  Fanctions. — The  diRtrilmtion  of  tlie  sensory  conduciinj;  path 
to  Iho  dilTcri'iiE  (ii-j^iiienU  of  the  H]>iiuil  cord  cor^•^'p'lIlds  in  ffcnrnil  tn  llie  ler- 
rilorieeii  of  dihtrihution  of  llie  (tonsory  (ilicrs  iirisiiii^  from  eitcli  t^piiial  <;iinglion 
(tiWf  page  15a  p(  »f'/-) ;  IhjI.  since  the  outgoing  sejisory  liijers  arc  mixed  with 
one  aniitlicr  in  tlic  plcxusi'.".  oach  re}rii>n  of  the  skin  i:*  pupplicrl  liy  sonwiry 
filxTS  from  at  least  two,  ami  proljai'ly  three,  ttpinal  (ie^uenh*.  tir  from  two  or 
three  posterior  spinal  rnotji.  The  arcotnpanyiii;!/  dia^rniin,  dr-viw^d  hy  Kocher 
(Plate  VI),  gives,  as  far  as  our  pruaeiit  knowledge  admits,  a  good  repref^en- 
tfltion  of  the  extent  of  the  different  root  It'rriloriofl.  We  must  be  prepared 
for  individual  %'oriatinna.  We  see  that  in  the  arms  the  radial  region  i»  in- 
nervated fmni  the  cppcr  (fourth  and  (ifth)  root.''  of  the  hraeliial  plexus  and 
the  ulnar  region  friMii  the  lowest  roots  (first,  and  probably  second,  ilorsal 
roots).  If  we  conceive  of  thu  arm  raincil  horizontally  with  the  thumb  di- 
Tcpled  u[>ward,  we  can  in  a  way  imagine  a  liorizontaE  segmental  division  of 
the  arm  according  to  the  difFercnt  senw^rv-mot  nread..  Ofi  the  Inink  the  tieg- 
menlal  arrangement  of  llie  ditferetit  pensory-ro<»t  ai-eas  is*  very  plain,  although 
the  segments  do  "not  run  parallel  to  the  ribs  and  intercostal  nerves,  but  they 
are  etrictly  horizontal.  However,  the  npppr  borderfi  of  spinal  ana'sthcsias 
generally  extend  a  little  fartlier  up  on  the  back  than  on  the  anterior  Hirface  of 
the  hfjdy. 

In  the  legs  Koclicr's  diagram  fails  to  give  the  area  of  distribution  of  the 
fifth  sensory  lumbar  root.     We  therefore  add  for  comparisoE  the  diagram 
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given  by  Thorbum  for  the  distribution  of  the  Benaory-root  areas  from  the 
lumbosacral  plexus  (Fig.  146).  The  two  diagrams  differ  considerably  from 
each  other,  bo  that  further  investigations  are  veiy  desirable.  Figs.  147  to 
153  (from  work  conducted  in  the  author's  clinic  by  L.  B.  Miiller)  show 
summarily  the  distribution  of  the  ansesthetie  (shaded)  areas  of  the  skin  in 
transverse  lesions  of  the  spinal  cord  at  different  levels  of  the  lumbosacral  curd. 


Fio.  140. — Diatribution  of  the  aonsory-root  arpas  from  the  lumbosacral  plcxua 

(friiiii  Thorbum), 


In  siihscfuient  ciiaptcrs  we  will  return  to  many  details  in  rej^ard  to  the  sig- 
nificance of  disturbances  of  sensation  in  accurate  sejicniental  diagnosis.  We 
can  here  speak  of  only  two  important  points.  Symptoms  of  sensory  irritation 
are  regarded  in  spinal  diseases  almost  exclusively  as  root  symptoms,  due  to  an 
irritation  of  the  af!ected  posterior  roots  by  pressure,  laceration,  etc.  Such 
symptoms  of  irritation,  therefore,  are  seen  chiefly  in  diseases  wliich  arise  in 
the  coverings  of  the  spinal  cord   (the  vertebree  and  the  spinal  meninges). 


touch  and  position,  we  may  l)e  quite  certain  that  there  is  a  centrnl  lesioo 
in  the  posterior  pray  comua,  sucli  «s  is  founn  espeeinlly  in  HyringomyeUa, 
injury  of  the  cord,  and  central  glioma. 
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[Briesaud  and  other  recent  French  writers  lay  much  stress  upon  the  dif- 
ference between  the  sensory  areas  supplied  by  the  spinal  roots  (radicular 
metamerism)  and  the  sensory  areas  supplied  by  the  different  spinal  segments 


FiQ.  151. — LesioQ  of  the  secood  Bocral 
Bcgment. 


Fio.  162. — Z^esicm  of  the  third  sacral  segmeiit. 


(spinal  metamerism).  The  former  have  already  been  depicted.  It  is  claimed 
that  tlio  lattor  arcjis  surround  the  limb,  their  l)oundaries  being  perpen- 
dicular to  its  lonji  jixis.  They  correspond,  therefore,  to  areas  coveretl  by 
a  glove,  a  sleeve,  a  stocking,  etc.  (geometrical  ana'nthesia).  The  deter- 
mination of  tlie  areas  of  anrestheaia 
may  therefore  l>e  of  importance  in  de- 
ciding wliethcr  disease  affects  merely 
the  spinal  roots  or  the  substance  of  the 
cord.  Dejerine,  however,  denies  any 
spinal  metanicrisni,  and  various  German 
observers  claim  that  in  syringomyelia, 
where  the  central  gray  matter  is  aflfcctcd, 
the  areas  of  aniesthesia  correspond  to 
the  root  distribution  as  given  above,  and 
are  not  arranged  in  hands  about  the 
limb;  that  there  ia  no  difference  Ictween 
radicular  and  spinal  metamerism,  and 
tliat  lesions  of  any  spinal  segment  cause 
practically  the  same  distribution  of  anaes- 
thesia whether  the  roots  or  the  central 
gray  matter  he  involved.  The  question 
is  still  unsettled,  and  further  study  is 
necessary. — K.] 

3.  Reflexes. — The  presence  or  absence  of  the  reflexes  may  also  aid  the 
segmental  diagnosis.  Of  course  tlie  conditions  Iiere  are  often  very  ambiguous, 
since  the  reflex  may  l)e  absent  either  from  an  interruption  of  its  particular 


FiQ.  153, — Lesion  of  the  Tourth  sacral 
ficgmcnt. 
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oenirijwUI  iir  i.'eiitrifugiil  nH»t«  or  from  an  iiiterrupliDU  in  any  part  of  the 
rotiex  arc  itself.  The  centri[jelal  arifl  t'entririigal  portions  of  tlie  reflex  arc 
are  not  always  nec-eiiearih'  nt  the  same  level. 
Our  knowletl^e  ia  by  no  means  absolutely  defi- 
nite as  to  tliR  position  of  tlie  reflex  &k  itetelf. 
Tiie  stateinentR  m  tu  the  relation  of  definite 
segments  of  the  coni  to  certain  reflexes  there- 
fore refer  in  geiu^ral  only  to  afferent  (e(?ntrij>- 
etal )  posterior  iiervt;  nwts  involved  in  such 
riillexes.  The  assumption  that  the  transmis- 
sion of  the  irritation  to  the  appropriate  motor 
ganglion  wlls  takes  jilai-e  In  the  Rnine  eorre- 
BfRimling  segment  of  (he  w[iinHl  cord,  is  war- 
ranted at  most  fur  certuiti  (•iiiijde  reliexc.'s  (pa- 
tellar relli'ic,  etc.).  Viir  more  extensive  reflexes 
(generul  flexion  reflex  In  (he  leg,  eto»)  wc  muat 
aSEiime  from  the  oiitj<et  that  the  reflex  pnieess 
spruudK  over  many  segments  of  the  spinal  cord. 
We  have  set  forth  the  relations  of  the  spinal 
segments  (or  posterior  riK)ts)  to  the  different 
reflexes  in  the  fnllnwing  Uible,  which  represents 
our  present  knowledge  of  tlic  subject,  although 
it  is  still  very  uncertain: 


BicepR  tendon  reBex. 
Triwpe  tendon  reflex. 
Tendon   reBexM    iu    I  he 

forcumi. 
Upper  fttxlominal  irflpx. 
Middle  and  lower  abdom- 

inul  rt--flox. 
CrpmaHlej  reflex. 
Patellar  rcflpx. 
niiito'nl  reflex. 
IliintiLT  flf\or  rpflt'X. 
AchilltrH  ti-iidi)ii  reElex. 
Aiuil  reflex. 


5th  cervical  tw^menl  (?) 
tlUi  rerviral  BPRfneiiK?) 
7th  and  8th  cervical  seg- 

niento  (?) 
8th  and  9th  dorsot  segmental. 
10th  to  1 2lb  doreal  »ogment«. 

lat  la  3d  lumbar  )wgn)f>oU. 
2d  to  4tb  lumbar  segments. 
4t1i  and  Ttlh  lumbar  H[>|imrnt8. 
twt  anil  2d  Harnd  scKmniW. 
tsl  and  2d  Haornl  M-)(UieQt«. 
fith  sacral  w>)i^pnt. 


M 


-  s 


-  / 4 


Many   tlctails  as   to    llin 
reflexes    in    (lifTer-'nt   spinal 
mentioned   in   later  eUaplers. 
state    lirii'fly    Uiat    In    general 


Iwhftvior   of   the 

diseases    will    be 

Wo  may   here 

the    nhseiiee    of 


a  reHex  points  lo  a  le^iiini  iif  tlu;  (.■nrrfspond- 
iiig  segment  of  the  spinal  cord.  Transverse 
diseaws  aliove  any  given  reflex  are  are  ui^u- 
ally  (hut  not  always,  viiir  infm)  asHi-i:iUril 
with  a  prfmoiit«i'd  huTr-atM'  of  flu-  rcflcv.  Tii 
diseases  of  the  lumbitr  cord  (he  tund<jn  reflexes 
ill  the  lower  extremities  are  therefore  lost,  as 
a  ntle,  while  in  the  diseases  of  the  dorsal  hihI 
cervical  cord  they  are  OBually  much  increased. 


c«. 


5 
Co. 


Pio.  154. — Diaicram  to  cijilaln  the 
ri'lnlion  Iwtwccii  I  In-  p«iiiit» 
wtji'tc  tlie  tliffiT.-iil  ipinal  rtwiB 
arc  invpii  olT  (ruui  tho  cord  aud 
Ihc  UiHereOt  vcrtcliral  bciditm 
and  •pJDOua  prooiMW. 
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4.  Anatomical  Belaticmt. — At  this  point  we  mnst  mention  some  important 
anatomical  relations  between  the  position  of  the  different  portions  of  the 
spinal  cord  and  the  surrounding  vertebra;.  It  is  welt  known  that  the  lower 
end  of  the  spinal  cord  extends  only  to  the  level  of  the  second  lumbar  verte- 
bra. The  vertebral  canal  below  this  point  is  filled  partly  by  the  filnm  ter- 
minale,  but  chiefly  by  the  bundles  of  roots  of  the  caada  equina.  The  greatest 
breadth  of  the  cervical  enlargement  is  at  the  level  of  the  fifth  and  sixth 
cervical  vertebrs.  The  dorsal  cord  bc^ns  at  the  level  of  the  second  dorsal 
vertebra,  the  lumbar  cord  at  the  level  of  the  tenth  dorsal  vertebra.  The  posi- 
tion of  the  conus  terminalis  corresponds  to  the  upper  half  of  the  second 
lumbar  vertebra.  The  topical  relations  between  the  different  spinal  sc^^ents 
and  spinal  roots  and  the  bodies  of  the  vertebrae  are  also  of  great  practical 
importance.  Since  the  spinal  segments  are  shorter  in  the  vertical  direction 
than  the  iKMlies  of  the  vertebra?,  the  spinal  roots,  from  above  downward,  must 
travel  farther  and  farther  downward  to  reach  their  corresponding  interver- 
tebral foramina.  The  accompanying  diagram  from  Gowera  (Fig.  154)  makes 
this  relation  plain.  A  Iccion  of  the  eighth  dorsal  Begment,  for  example,  lies 
opjwsite  tlie  body  of  tlie  seventh,  and  not  of  the  eighth,  dorsal  vertebra;  but 
since  the  spinous  process  also  has  a  descending  direction,  the  lesion  must 
l»e  sought  at  the  level  where  we  can  feel  the  seventh  or  even  the  sixth  spinous 
prooesH.  These  relations  have  great  practical  significance  for  any  operative 
proce<lurc,  but  we  must  also  remember  that  there  may  be  individual  variations 
from  tlic  rule. 
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DIHTURBAN'CKS    OF    CIRC'LT^TIOX.    HEMORRHAGES,    TRAUMATIC    LESI0K8, 
AND    FUNCTIONAL   DISTURBANCES    OF   THE    SPINAL    CORD 

1.  DiaturbanccB  of  Circulation. — Our  knowledge  as  to  tlie  occurrence  and 
as  to  tlic  cliniciil  nigtiifi(-uiice  of  pure  disturbances  of  circulation  in  the  spinal 
cord  is  very  sliglit.  Most  tluit  is  stated  in  regard  to  them  in  the  older  de- 
wriptions  of  the  jmtliology  of  the  spinal  cord  corresponds  much  more  to 
theorc'tica!  hypotlinwrrt  than  to  tlie  actual  objective  facts. 

Il  goes  witliout  saving  tlmt  a  complete  anicniia  of  the  spinal  cord  must 
doslroy  its  function;  this  fact  is  hcKt  illustrated  by  the  well-known  experi- 
ment of  Sicnsoii :  if  we  {■oiiiproKs  the  abdominal  aorta  of  an  animal,  and  thus 
cut  off  the  lilnoil  Mii])]>ly  to  the  luiiihar  cord  almost  completely,  a  paralysis 
of  lh<'  pdslcrior  j)orti(in  of  tlio  bodv  very  rapidly  ensues.  Embolic  (or  throm- 
botic) olislructiou  of  the  aorta  also  lends  to  flaccid  paralysis  of  the  legs  in 
man,  l)ut  this  ])arai>lei:in  is  to  lie  referred  to  anjeniia  of  the  ])eripheral  nerves 
and  muscles,  and  uoi  to  any  change  in  the  spinal  cord,  as  we  must  maintain 
after  a  (M'rsonal  observation  ujion  tliis  point.  The  spinal  cord  is  abundantly 
supplied  with  hlood  hy  the  sjiinal  arteries  coinintr  from  the  vertebral  artery. 
Some  precisely  aiial'ii,ruiis  obscrvalionw  liave  Iteen  uv,u]o.  in  man  in  the  rare 
eases  of  olisl ruction  of  the  aorta  by  enibnli  or  Ihninilii.  I'ron<iunced  spinal 
symptoms  in  general  ana-niia,  wbicb  nuiy  I'c  referred  to  a  coexisting  ansmia 
of  the  cord,  are  rare,  and  at  any  rate  arc  of  nmch  less  clinical  prominence 
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than  the  imporfant  rnsulu  of  a  i-iiexiflting  crere1)r»l  ana^iiiia  {irtde  infra).  In 
only  a  few  cases  has  paraplegia  been  seen  after  a  great  general  Iws  of  blood, 
aa  after  metrorrhagia  or  iiuealiiial  litjinorrha^^e.  The  severe  apinal  ayinptomi" 
sometimes  oceurring  in  pernicious  anfeniia  are  due  to  comluned  eolumnar 
degeneration  in  llie  t-ord  (litif  infra). 

AJI  fttfltenient*  as  to  the  nccurrenee  and  flinical  sigiiifiLMiQce  of  lij-periemia 
of  the  epinal  cord  are  still  ninre  duliiims.  We  do  nut  knuw  whether  there  is 
active  hvpemeiiiia  of  the  onl.  The  livpem-niia  from  stasis,  in  general  dis- 
turbances of  the  eirciilation,  in  whicli  terlainly  the  spinal  cord  often  takes 
part,  causes  no  espetially  marked  an'iplcnis. 

2.  Hemorrhage  Into  the  Substance  of  the  SpinaJ  Cord — Spinal  Apoplexy — 
Hemfttomyelia. — rriukary  liemtjrrhn^je  into  tlie  spiiml  fnrd  i:*  as  rure  as  hem- 
(irrlmge  iiiln  the  hriiiti  is  tiHniiioii,  II  is  due  iiitii^t  frefpiently  to  traumatic 
intlucnces  (fall  on  tlie  lmtt(K;ks,  blow  on  the  back,  etc.).  We  will  return  to 
this  traunialie  liematomyelitL  later.  The  sudden  onset  of  spinal  paralysis  has 
also  been  seen  after  great  physical  exertion,  and  ttiis  is  probably  due  to  a 
spinal  apoplexy.  It  is  ]Hissilile,  hut  it  is  not  yet  absolutely  certain,  that 
primary  vaseuhir  disease  (sniflll  aneurisms)  may  favor  the  occurrence  of 
hemorrhage  in  such  cases.  Smiill  viipilljir}'  spinal  lit^morrhages  are  nut  in- 
fretpiently  seen  as  a  secondary  complication  in  tumors  of  the  cord.,  and  in 
inflammatory  affections  such  as  myelitis,  epidenno  meningitis,  etc.,  and  in  ihe 
general  hemorrliagie  diatliesis,  as  in  scurvy  or  severe  general  infectinus  dis- 
eases, and  after  great  eongestir)n.  convulsions,  etc  F.  Sclmltzc  has  also 
found  heniorrlmges  into  (he  gray  matter  of  the  posterior  horns  in  newborn 
infants  who  have  come  into  the  world  asphyxiated  after  difficult  labor,  and 
these  hemorrhages  may  perhaps  he  of  somo  sipnificanrc  in  later  life. 

Anatomical  experlciite  In  n-gard  to  ])riuiary  spinal  apoplexy  is  still  quite 
slight.  The  coninionet^l  situation  for  spinal  hemorrhage  is  the  gray  uialU-r, 
either  in  the  cervical  or  the  lumbar  enlargement.  If  the  hemorrhage  be 
abundant,  we  find  Itie  substance  of  the  cord  destroyed  to  a  great  e-xlent.  The 
apoplectic  center  u^unlly  extends  principally  in  the  long  axis  of  the  cord. 
The  blood  is  still  fluid  in  fn-sli  ciises.  Kater  on  it  undergoes  all  those  changes 
which  are  fully  describod  in  the  chtipii-r  on  ('Hrebral  Apoplevy.  It  is  not  im- 
probable that  BoiDD  cases  of  syringomyelia  may  be  referred  to  a  primary  hem- 
orrhage into  the  Mpiiial  wrd. 

The  9tfriiploins  of  spinal  apoplexy  must  in  the  first  place  depend  entirely 
ujwn  the  seat  and  extent  of  the  hemorrlmge.  The  sudden,  apoplectiform  onset 
of  the  symptoms  is  always  eharacterislif.  It  usuaHy  begins  with  severe  pain 
in  the  back,  followed  very  sp<'edilv  by  tnorc  or  lesw  widespread  iwralysis,  ana*s- 
tliesia,  vesical  disturbances,  etc.  Since  the  hemorrhage  is  usually  situated  in 
the  gray  matter,  the  localization  of  the  muscular  paralyses  ami  the  form  of 
Kensorj-  disturbance  (dissociated  ann«!thosia!)  often  show  the  peaiiiarities 
attendant  uj»on  such  n  lesion.  Ilerunrrliage  into  one  half  of  the  cord  some- 
times sliows  very  definite  symptoms  of  imilateral  lesion  (vidff  infm).  Thus, 
in  some  cases  of  liemorrliage  into  the  cenicnt  cord,  in  particular.  Minor  has 
ohflerred  the  following  symptom-coniplrx :  partial  atrophic  paralysis  of  one 
arm,  apastie  paralysis  of  the  leg  on  the  same  side,  partial  anssthesia  (just 
as  in  eyringomyelia)  in  the  extremities  of  the  njiposite  side. 

The  counc  of  hemorrhage  of  tlie  <x>rd  may  in  many  cafies  be  comparatively 
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favorable.  If  the  bliKul  !«■  alworiied,  anil  ewy^iitial  jmiiIir  of  tHvnJuotion  bo  Jioi 
pennanently  dt'Sln;_v(>iJ.  tlie  symptoms  of  pnraly»iiB  grndually  j»a»8  awav,  and 
retover)-  or  at  k'ast  improvenif-'rit  and  uii  arrest  of  the  syniptfuiis  follow.  In 
manv  ca^w.  of  poiirae.  the  severe  typo  of  spiual  paralysi*  dcvt'i »*[>:»,  with  bed- 
Bore«,  cvRtiLis,  cti*.,  and  this,  after  a  longiT  or  shorUT  linn',  leads  in  deatli. 

We  miifit  alwavrt  ►»•»  vvry  ffuanleil  in  irmltinK  a  ilingnuidx  of  gpinal  hemor- 
rhagf.  Wp  ran  do  bo  wilfi  snniP  probability  only  whi'ii  the  (•yiiiptonis  tiefj^iu 
in  a  pronounced  «])opb'cliftiriii  innmier,  aiul  wlicn  detiiiite  u'tiolci>,nral  factors 
(trauma)  are  to  U'  made  out;  but.  aa  wf  shall  see  later,  tt-ntral  wfii-nhij; 
witliout  ac:tual  hemorrhage  may  follow  trauma  and  cause  preciwly  the  panic 
Byniptniiia  as  hematnmyelia.  Very  frequently  injnricfl  (fractures)  of  liie 
bo(3ie8  of  the  vertL-bra^  are  found  ti>  I«e  present  at  tlie  same  time.  We  should 
also  mit  forge!  (but.  iiuiiiy  funiiB  of  aculf  myelitis,  and  even  chroiiie  spinal 
affections  (espen-inlly  spinal  syphilis),  may  ftls^i  show  a  remarkably  sudden 
onset,  or  al  least  may  suddenly  become  worse.  The  distiBi'ti<in  between  gen- 
nine  spinal  apoplexy  and  nieninj^eal  hemorrhage  is  often  difficult.  Initial 
symptoms  of  marked  ficnsory  irritation  favor  mrninjical  hemorrhage,  while 
the  ocriirreme  of  Hymptnnjs  pointing  t"  an  alTi-etiini  of  ilie  gray  matter,  espe- 
cially the  coiribination  of  atrophic  niusirular  jiuralysis  with  parlia!  anirstbesia 
(theriiio-aniestbesia,  analgesia),  warrants  the  suspicion  of  etntral  hemato- 
niyclitt.  The  results  of  lumbar  puncture  may  l>c  of  the  >frcatost  assistance  in 
the  diagnosis  (presence  of  blood  in  the  cerebro-spinal  fluid,  etc.). 

Treatment. — If  wp  liavo  the  rare  opportunity  to  he  able  to  interfere  at  the 
beginning  of  the  symptoms,  we  should  prrsi^ribe  a  perfectly  ijuiet  pusilion  in 
bed,  local  use  of  ice,  and  eventually  ergotin.  I>aler  on  the  tn-atment  should 
be  directed  according  to  tlie  methods  generally  in  use  in  spinal  paralysis. 

3.  Traumatic  Lesions  of  the  Spinal  Cord. — Tn  spito  of  the  prcitecttxl  posi- 
tion of  llic  s]finEi1  I'ord,  it  is  often  the  srat  of  severe  acute  traumatic  lt>si4»ns. 
Frncturea  and  dislocations  of  the  vertebriB  are  the  most  frequent,  and  these 
may  give  rise  to  considerable  injury  of  the  spinal  cord  by  the  dislocation  of 
the  vertebne,  or  by  (he  projecrtioti  of  a  fragment  of  Uine.  The  recent  ECiiiitgen- 
ray  examinalions  have  given  us  an  idea  of  the  fro<pii'nry  of  fractures  of  the 
spine,  especially  of  the  milder  varieties,  such  as  separation  of  the  transverse 
pnK-tMfCS,  etc.  Mnny  i»ses  which,  owing  to  the  lack  of  all  objective  fiymptonis, 
were  formerly  classed  as  pure  hemorrhage  or  traumatic  softening,  are  shown 
by  Ihe  Uoutgen-ruy  examination  to  be  injuries  of  the  spinal  column  and  llicir 
sequela'.  I)islocalion8  occur  most  fre<|uently  in  the  cervical  region  (between 
tlie  atlas  and  axis  or  very  often  between  the  liftli  and  the  sixth  ccrvicnl  ver- 
tebra-). The  upper  vertebra  in  such  cases  is  usually  dislocated  forward.  The 
spinous  process  of  the  lower  vertebra  therefore  jirojccts  Imi-kwarcl,  wliilo  tho 
spinous  pHH-cBS  of  the  disliK-atcd  vertebra  is  pushed  forward.  The  head  ia 
bent  forward.  Kvcry  movement  of  the  head  is  painful  and  is  anxiously 
avoided.  Fractures  are  most  frecpienlly  situated  in  the  middle  cervicu!  vtjr- 
tebne,  the  uj>per  dorsal,  and  jiarticularly  ut  the  twelfth  dorsal  and  first  JunilKir 
vertebra'. 

JVesides  the  indirect  lesions  of  the  cord  by  displaced  vertehne,  the  action  of 
tlie  injury  (fall  on  the  baek,  etc.)  may  also  extend  imnu'djately  U>  the  spinal. 
cord.  In  many  case*  there  may  be  at  the  nu>menl  of  the  injury  a  temporary, 
distortion  of  tlic  vertebral  column  associated  with  local  laceration  or  contusioa 
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of  the  cord ;  but  sometimes  wveri'  trAumatic  lesions  of  the  cord  occur  without 
any  vertL'liral  iiijiirv-  Tliese  consi^il  i>r  li<^'miirriiH>ji's,  wliicli  are  usually  ronlral 
(licfualoinyeliii,  riih'  .su/tr/i),  or  traunuitic  softening,  which  is  also  nsiinlly 
central.  Hemorrhage  nnit  softening  way  al^t  he  aasinmiAni.  Of  courra  the 
liilTerunt  t»Hjnela'  of  the  traumatic  riolence  frequently  oc^ur  in  c^inihina- 
.  tion.  Frac'turw  are  aw^K-iated  witli  <ti!thM-iilii»ns  of  the  verlehne,  sntl  with 
tht-M-  ihere  limy  lie  frmnd  in  a<hiiiiiin  (nimiintir  iiicninp-jil  nr  n-nlnil  henior- 
rimj;'''*.  Iraiiiimlic  softening,  elc.  Tims,  wr  not  inrn"i|iK'iitIy  ^(i*.  in  pjirlirnhir, 
ntMiVu  iithI  Mttw  Ihe  iU'gtruE.*tinn  nf  the  conl  <-}tuM>tl  by  a  vert4.>hral  leation.  cen- 
tml  lu-niurrimp*,  or  softoninp  in  the  anterior  and  [WHterior  horns. 

Gunshot  wound-i  of  the  conl  are  tjuito  fi-e<nicnt.  in  whidi  tin;  hnllet  either 
j»enelnit(*  the  cord  itself  or  prorluci-«  injur)'  of  tin*  vcrtrSirip  jirnl  lieniorrlmj^e. 
which  involve  the  cord  indirectly.  Slah^  and  incised  wounds  uf  the  curd  have 
Itoen  frotinently  swn.  Tlie  ptiint  of  a  knife  or  swonl  may  pynetrati?  tho  epinul 
ciinal  from  liohind  through  tlie  stoft  jMirta  and  cause  a  partial  section  nr  at 
least  u  contu.><iou  of  the  conl.  In  t>c>nie  uf  theiM^  cataei:.  aim,  tlie  coudilious  are 
often  rendered  very  c-onipiit-ated  hy  the  coincident  hemorrhage,  the  possible 
stttondury  tnmniiitic  intlauiniation,  etc. 

Tlie  aymiilvHiatiiliigy  of  injuries  of  the  spinal  eord  follows  ihe  general 
rules  for  the  localization  of  diwu.sc  of  the  ford  laid  down  in  the  previous 
rhapler.  There  is  usually  at  first  a  pronounced  and  often  complete  motor 
paralyF^i.4  of  the  lower  extrpmities.  There  i*  al«o  an.Tsthe.-'ia,  and  vetiical  and 
rectal  paralysis.  Jn  many  severe  rases  the  cecretion  of  urine  tw^ems  at  first 
much  (liniinisliwl  or  wholly  wanting.  If  tlie  spinal  roots  be  afTefled  there  are 
wvere  KhcHilin^  ]«iiiis  mid  ]Mini'stlK»sifL.  Ahovi-  (lu'  limit  of  total  ciiljiiuHms 
amesthesia  we  ^iiielimes  Itiul  a  zone  with  iliHiiocinted  anii'-tthcitia  (analgesia 
and  thomio-an^^thesia).  This  symptom  pnints  to  a  lienmtomyelia  or  a  central 
Rofteninfj  in  t!ic  rorrc^jxinding  posterior  cornn  nf  the  grav  matter  fliinvo  the 
wat  of  llie  s|)ccial  Ic-iion  [vific  .sufirn).  The  reflexes  arc  uHindly  iliininished 
at  fir-^t.  hiil,  latiT,  if  llu*  iiijiirv  In-  hIiovc  llic  ndlex  arc.  Ilicy  air  iniTcaw^!; 
lint  if  Ihe  arc  itself  he  broken,  they  lire  pcrntanently  absent.  This  rule,  how- 
ever, underg<}es  an  interesting  exception,  since  we  often  find  after  severe 
injnry  of  Die  cervical  cord,  and  especially  after  n  romplete  transverse  lesion 
tlicrcof,  a  flaccid  paralysis  of  the  lower  extremities  and  ctmiplete  ahsence  of 
the  tendon,  anil  more  rarely  of  the  cutiiiieoiis.  redcxcs  (nnwtiaii.  TIioHiiirn, 
lirtin.1.  and  olin-rs).  To  explain  this  striking  fact  wc  nmst  suppose  that  tlie 
reflex  path  in  llie  Iunii»ar  cord  has  also  «ndergi>ue  some  disturlmnee,  either 
from  the  initial  general  connis-sion  or  from  its  separation  frnm  all  the  higher 
parts  in  Ihe  hniin.  Witli  tin-  loss  of  rctlex  is  often  associated  paralysis  of  the 
iiladder  and  rectum.  We  often  see  in  men,  csjifcially  after  injury  of  the 
cervical  Cord,  a  iinire  or  less  complete  and  fHTsistvnt  croclinn  of  the  penis, 
wdijcb  is  prolml>lv  due  to  a  direct  nr  reflex  irritation  nf  the  nerves  of  erection. 
In  injuries  of  the  cervical  ciird  particuhirly.  we  often  see  a  great  and  general 
incrrflw  of  tfinperatiire,  np  to  110°  or  Il'i"  F.  (43°  to  44°  (M,  especially  in 
w'verc  and  rapidly  fatal  i-ases;  this  is  of  jdiysiologicnl  interest,  and  agrees  with 
the  results  of  experiments.  On  the  other  hand,  thcro  are  also,  espeinally  in 
injuries  of  the  dorsal  cord,  as  it  st^cnis,  great  lowering  of  tempt-raturp,  down 

to  mr  or  m°  F.  i'Ar  to  .to"  C). 

The  furthtr  course  of  the  affection  differs  ver>'  much.    In  the  worat  cosos 
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death  ensues  in  a  few  hours  or  days.  In  other  cases  the  patients  recover  from 
the  first  "  shock,"  but  permanent  paralysis  remains,  which  may  sooner  or 
later  lead  to  death  from  the  ensuing  sequelpe,  cystitis  and  bedsores;  but  we 
often  see  partial  improvement  and  eventually  a  cessation  of  all  the  symptoms. 
Although  certain  functional  disturbances  remain  permanently,  life  is  not 
further  endangered.  Finally,  in  comparatively  mild  cases,  there  may  be  a 
complete  recovery. 

The  very  characteristic  injuries  of  the  conus  tcrminalis  and  the  eauda 
equina  still  demand  special  mention.  The  conus  ternninalia  is  sometimes 
crushed  in  fracture  of  the  first  lumbar  vertebra.  Injuries  of  the  conus  are 
produced  most  frequently  by  a  fall  on  the  buttocks,  or  even  by  a  fall  on  the 
feet  with  secondary  forced  flexion  of  the  entire  body.  The  symptoms  consist 
of  paralysis  of  the  bladder,  rectum,  and  sexual  functions,  with  anaesthesia  of 
the  skin  over  the  sacrum  and  about  the  anus,  perineum,  and  genitals  (cuta- 
neous branches  of  the  last  sacral  nerves,  compare  Fig.  1.53,  page  292).  If  the 
injury  extend  higher  tliere  are  also  sensory  disturbances  on  the  posterior 
aspect  of  ttie  lower  extremities,  and  paralysis  in  the  region  of  the  sciatic  (see 
Figs.  147  to  1.52,  pages  2D1  and  292),  particularly  of  the  muscles  of  the 
lower  leg.  The  paralysis  of  the  bladder  is  shown  by  a  total  loss  of  all  voli- 
tional impulses  affecting  the  emptying  of  this  organ.  Automatism  of  the 
bladder  ensues — that  is,  when  the  bladder  becomes  filled  up  to  a  certain  point 
it  empties  itself  spontaneously  without  any  effort  of  the  patient.  If  the  tonus 
of  tlio  sphincter  Ix;  impaired,  cystitis  and  ammoniacal  fermentation  of  the 
urine  witli  all  their  sequela?,  are  very  apt  to  occur.  The  rectum  empties 
itself  in  a  siinilar  automatic  manner,  and  frequently  unconsciously.  The 
ana-sthcsia  nf  tlie  buttocks  favors  the  formation  of  bedsores,  which  may  assume 
very  large  dimensions.  A  similar  type  of  disease  to  that  produced  by  injuries 
of  the  fonuH.  also  develops  from  injury  of  the  cauda  ecpiina  (for  example, 
from  fracture  of  the  lowest  end  of  the  vertebral  column  or  fracture  of  the 
sacrum),  sim-c  injury  nf  the  root  fil>ers  of  the  sacral  and  coccygeal  plexuses 
must,  of  <'oursc,  cause  the  same  symptoms  as  injury  of  the  corresponding 
spinal  segiiiciits  tlicniselves.  In  such  cases  we  also  see  the  peculiar  distribu- 
tion of  the  si^nsory  disturbances  and  the  paralyses  localized  in  the  sciatic  region, 
especially  tlic  (loiit)lo  pcrnneal  paralysis  that  is  so  very  characteristic.  The 
dilfercntial  diagnosis  between  an  affectitm  of  the  cniida  and  a  lesion  of 
the  lowest  portion  of  the  cord  is  not  always  easy  from  the  symptoms,  but  it 
is  of  [jrat'lical  itiiportimce,  especially  in  regard  to  ttic  (juesiion  of  any  sur- 
gical interference.  Besides  the  c<msideration  of  the  chief  jwint  of  action  of 
the  injury,  we  must  consider  especially  that  symptoms  of  severe  sensory  irri- 
tfttitm  (shooting  pains,  ])ani'stbcsia)  favor  in  general  an  affection  of  tlie 
cauch\,  while  the  existence  of  dissociated  disturbance  of  sensation  is  of  value 
in  a.»suming  a  (central)  disease  of  tlie  spinal  cord.  The  lliintgen  rays  have 
caused  a  very  great  advance  in  the  matter  of  estimating  correctly  all  injuries 
of  the  vcrtcbnc.  With  the  aid  of  the  Rontgen  ray  it  is  now  generally  possible 
to  l«un  without  difficulty  the  location  and  character  of  injuries  of  the  verte- 
hm'  or  wicruni. 

The  tratfniput  of  the  primary  affections  belongs  to  the  domain  of  surgery; 
*«|'«\'i«Uy  any  attempt  to  lay  open  the  vertebral  canal,  in  onler,  if  possible,  to 
»vt%»,'Vv  ill*'  existing  pressure  on  the  cord  l)y  reducing  the  dislocation  of  the  ver- 
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tcbnc  or  remoring  tlie  aplintere  of  bimc.  In  most  cases,  particularly  in  al] 
cfljifti  where  the  ehief  injury  is  to  the  cord,  we  have  In  cniifine  tmrselves 
tu  putting  tiie  patient  in  a  progior  poiiiticii  on  a  ^^'HkT  tied,  autL  ;;iianUn^  as 
carefully  as  possihlf  against  h<^<lsoreft  and  rvstitts.  We  can  expect  but  little 
Trom  Uh'»\  hltioilletling.  iniinctii^ns  with  mercurial  uintiiient,  ice  bags^  etc.  If 
the  first  acute  sta^o  pajw  off  favorably,  tlie  troiitment  ttt  any  |>iira]ytic  aynip- 
toiiiH  n^inaiiitng  follows  the  oriiiuary  rules  (batlis  and  electrieily).  If  an 
extensive  bedsurc^  ban  developed,  u  cure  tan  often  be  elfetted  unly  by  means 
of  the  permanent   water  bjiiii. 

4.  Siaeasea  of  the  Spinal  Cord  after  Sudden  RedTiction  of  the  Atmos* 

pherio  Pressure  \('iii.iKun  Oi.tni.sr]. — In  hrid;^*-  ImiUb'n^  iitnl  eilbi-rs  wlm 
lijivi?  wnrkcil  fur  bmirs  iiiiiicr  water  in  the  s^i-ealle*]  '•caissons,"  under  iin  ex- 
lerrinl  presi^ure  rif  two  or  tJiree  atiniwpberc!',  we  sinnetinies  <ibM;rve  iteciitiar 
nervouK  syinptomB  after  leaving  the  caisson — tliat  is,  on  the  sudden  reduc- 
tion of  the  atinoj:pheric  pressure.  'I'hcsc  symptoms  do  not  eome  on  imme- 
diately after  the  chanp*  to  the  nnlinary  Btmnf^phcric  pressiire.  hut  n«nally 
srjnie  minnteti  or  even  htdf  an  hour  later.  They  progress  very  rapidly,  s^n  that 
in  a  few  hours  til,  Ihi-  ialesl  the  diseuw  h  fully  devolo|Hii.  Bcsitlcs  the  fre- 
quent mild  and  transitory  syniptoms  of  pain  in  the  oars  and  hemorrhage  from 
the  cars,  articular  and  mui>cutar  pains  in  the  back  and  the  extremities,  slow- 
ing of  the  pul^e  and  vomiting,  verti^ro.  linnitu,*.  ^]i^tn^baneps  of  vision  and 
speech,  clmiiling  of  conseiouf^ness,  or  even  complete  mental  confusion,  lliere 
are  al^o  mure  jieiviftcnt  anil  severe  distiirljaiice-s  nf  motility  and  senriibilitj, 
which  point  unequivoeally  to  an  affection  of  the  spinal  cord.  Ut*ually  the 
Bpinal  symptoms  affect  llie  lower  extremities  chiefly:  more  rarely  tliey  also 
involve  the  arms.  I'anilv-ts  nf  Ihc  diafibviifjm  lla^  al.-^n  litn-n  ol^tTved.  The 
type  of  disea«>  diffei-s  rjuieli  in  its  di-tails;  as  a  rule,  the  nymptomc  of  spastic 
paraplegia  pretbiniiiiale,  but  in  oilier  cases  there  are  marked  disturbances  of 
sensation  or  coiinlinntioii.  The  bladtlcT  is  often  involved;  there  is  usubUy 
rcli-ntioii  of  urine.  The  patient  wjmetinies  recovers  in  a  few  weckii.  but  in 
other  ca.ses  the  condition  lurininates  fatally  in  a  comparatively  short  time — 
in  a  few  weeki!  or  monlhs.  Anatomical  investigations  ( Leyden,  V.  Schultze. 
von  Schriitter,  and  others)  show  in  such  casofi  a  disi^eminated  but  extensive 
affection  in  the  dorsal  cord,  chiefly  in  the  posterior  coIutihis  and  the  posterior 
pnrlions  of  the  lalerul  columns.  The  nervous  tissue  in  Ihc  di-cascd  ]iHrt«  is 
completely  dcstroye*].  ami  instead  of  it  is  found  detritus  iinrl  a  collection  of 
Ijirgc,  round,  fatty  granular  ccllii.  Ileiuorrliagcs  into  the  cord,  which  might 
perhapri  l>c  e.\iK'Ctei).  have  not  hii-n  se<"n.  The  caui't'  of  these  small  multiple 
foci  of  softening  is  to  he  found  in  the  oecurrcnie  of  many  gas  emlwli.  Dur- 
ing the  workman's  stay  in  the  compre'v-icd  air  thi'  bbiort  nhsurbs  an  abnormal 
onionot  of  grt!*,  espirlally  nitroj^en  ( l{oppc-S4'yIcr,  V.  Bert,  an<I  others).  With 
too  suttdcn  a  return  to  the  ordinary  conditions  of  atmospheric  pressure,  bub- 
bles of  pas  form  in  the  blood,  and.  in  case  they  cannot  !«■  thrown  of!  fast 
enough  by  the  lungs,  tbi-y  lend  lo  mitiierous  emboli  in  the  .«muiler  vessels  with 
tlieir  oonsernii-m-i's.  The  nnatomicnl  avrangiTueill  of  the  vessels  seems  to  be 
the  rciison  why  the  cniholic  fuel  are  sihialcd  chielly  in  the  ilorsal  eord. 

Tlie  Ircfitrnent  i.-*  the  same  as  in  acute  myelitis.  The  propbylaelie  measurcB 
to  l«  enipl'iyc'd  in  a  given  case  are.  of  cruirse,  vi-ry  im|>ortant.  Tlie  onset  of 
morbid  syinjitonis  can  be  certainly  avoided  by  the  eautioiu  and  :>ltiw  reducticti 
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of  tlie  atinoeiplieric  pressure.  [No  person  suffering  from  any  disease,  espe- 
cially of  the  heart  or  kidneys,  no  one  addicted  to  alcohol,  and  no  old  or  very 
stout  persion,  should  enter  a.  caisson.  It  is  probably  safer  not  to  enter  a 
caisson  fasting.  Beginners  should  remain  in  the  caisson  a  comparatively  short 
tinic — not  over  an  hour.  For  more  experienced  workmen  a  day's  work  should 
not  exceed  four  hours,  divided  into  two  shifts  with  four  hours'  interval.  Great 
precautions  must  also  he  taken  against  cold.  The  process  of  "  unlocking " 
must  be  slow,  lit  least  five  minutes  for  each  atmosphere  of  pressure.  It  is 
said  that  when  the  symptoms  first  come  on  they  may  he  averted  by  restoring 
the  victim  to  the  caisson  or  to  a  cabinet  capable  of  affording  increased  at- 
mospheric ]»rcssure.  Fluid  extract  of  ergot  {1  drachm  [gm.  4]  every  hour 
for  a  few  doses)  is  said  to  give  great  relief  at  the  outset. — K.] 


ClfAPTKlJ   IV 

THK    PRESSURE    PARALYSES    OF    THE    SPINAL    CORD 
(Slow  Compression  of  the  Spinal  Cord,  eapaciaUy  in  Caries  and  Carcinoma  of  the  Vertebra') 

etiology. — Many  pathological  processes  in  the  vicinity  of  the  spinal  cord 
exert  a  grndually  increasing  pressure  upon  it,  and  thus  inhil)it  the  conduction 
of  nervous  irritation,  and  even  cause  coarse  organic  changes  in  the  substance 
of  the  cord.  The  scat  of  such  affections  is,  in  the  first  place,  in  llic  membranes 
of  the  spinal  c(M"i1.  In  the  chapter  on  Meningitis  we  have  already  mentioned 
the  com|>ressiiig  action  of  tlie  masses  of  inflammatory  exudation  (m  the  nerve 
roots  and  tlie  coid.  and  wc  have  learned  to  recognize,  especially  in  pachy- 
iiuMiingiiis  cervicalis  liypertrojjhica,  a  characteristic  exaiii]ilc  of  a  gradually 
increasing  coiiiprcssion  of  the  cervical  cord.  Precisely  siiuilar  conditions  are 
found  in  the  not  wwy  rare  meningeal  tumors,  whose  special  pathology  will  be 
dcscritieii  in  cniinccticm  willi  the  tumors  of  the  cord  itself. 

By  far  the  most  frw|uent  pressure  paralyses  of  the  spinal  cord,  and  hence 
the  most  iiiifKirliUit  practically,  arc  caused  by  certain  diseases  of  the  vcrtctira?, 
and.  first  of  iill,  by  tuberculosis  of  the  vertebra",  the  so-called  caries  of  the 
vcrtehrse  (spondylitis,  I'ott's  disease,  spondylarthrocacc).'  Tubercular  spon- 
dylitis occurs  at  almost  any  age;  it  is  rare  only  in  old  people.  It  often  de- 
velops in  chihlren.  but  it  is  almost  as  frequent  in  ailults.  'V\w.  a'tiological 
significance  of  injuries,  such  as  a  fall  or  a  blow,  whieli  are  often  mentioned 
by  the  [latii'iits  thenis^-lves  or  their  paicnb*,  is  in  most  cases  doubtful,  but  not 
wholly  to  Ih'  ignored.  As  a  nile,  vertebral  caries  apparently  develojis  quite 
independently  as  a  primary  disease,  but  we  can  vcrv  often  succeed  in  finding 
iclinldgiciil  factors  rendering  tuberculous  disease  likely — the  tnbercuUms  habit, 
hereditary  tcmlency,  or  previous  tuberculous  disease  elsewhere,  such  as  phthisis, 
pleurisy,  (libel-  aireelious  of  the  l)one~.  elc. 

Cancer  nf  llic  vcrlebne,  as  well  as  inries,  leads  In  pressure  paralysis  of  the 


'  III  th''  ky|)!niM('"linsM  of  llic  vcrtcliral  culnmii,  not  duo  tii  Mi)f)mlylitir',  Imt  ranged  by  ahnnrmal 
tiirdiaiiii'iU  i-oiiiliti<)ii:4  nr  cuiKliti'ins  of  Rniwth,  them  are  priictii-Hlly  iKVor  uiiy  Hyiiiptonis  of  cnm- 
proii^ioit  in  the  cord,  even  in  very  jjruaouDced  caaea.  Id  theac  cuacs  the  cord  iiiauifcstly  shows 
quite  u  t^rctit  uduijt ability. 
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Kpinnl  enril,  liut  it  U  ri'lalivi-ly  imicli  rnriT  tlinii  I'flrii*;  it  ili-velops  rliiofly  in 
olfler  pt'fsiins.  niic]  it  mTurs  only  as  a  Wfirnhirv  new  grnwtli  \i\  vm\wx  of  other 
organs — the  l)re«*i,  (lie  stoiiiacli.  the  a?8i>ph«>tiJ8.  etc.  Snreomo  is  the  chief 
priinnry  (iiiiinr  of  (ho  vcrtobni'.  imt  il  nuiy  aUo  involve  Mie  vi-rlcbne  swond- 
aril.v  hy  esU'iisi<m  frtmi  >frr>wtlih  in  the  vicinity. 

We  must  iKenlion  Itere  briefly,  (la  vph'  rare  caiiws  of  conijirwision  of  the 
itjHnul  eoni,  aiiciiri^ni  of  thi-  aorta.  whiL-Ji  sraduiilly  crniJcs  the  vi-rlehne. 
ci'Iiinwiirfi  in  llur  vi-rtclirnl  i-nnni,  i-\'osio«"S  (if  tfR'  vfrtehnp,  f mvfli)iiin|,  iind 
syphiiilic   riinv  ;,M'i>wlh<. 

Pathoto^cal  Anatomy. — Vertebral  caiies  is  hy  far  niojst  fre<[uer)t  m  the 
dnrciil  portion  of  tlio  vertebral  eolimm  (tiorsal  spondylitis),  leas  fre(|uent  in 
the  c-ervifiil  pnrtinn  (fiTvitnl  spondvlitis),  and  rarest 
in  till*  litiEilijir  purl  iiiii  ( hiniliar  sjinnilvliliri)  nnil  in 
the  HKTuni  (sacral  Hpmiilylitifi),  It  usually  exti'nds 
over  sevtriil  atija'cent  verlehne,  <ir  nmrc  rarely  two 
separate  foci  of  diseasf  are  tie«'n.  Tlur  pnurw*  itself, 
the  details  of  whieh  cannot  he  rliseiisiied  hern,  prohahly 
always  be«;ii»s  in  (In*  f-pnttity  suhr*linH-fs  of  the  lioilies 
iif  the  verteiine.  Vic  we  licre,  on  tuection,  in  int-ipient 
eases,  munilisb,  pale  rethliali.  iir  yellowitih  nmiule^. 
which  consist  of  newly  fortucd  fnnffons  tissnc — that  is, 
tnliertiilar  ffranulalion  tisiiue.  The  imny  stihn1iinef 
bcconics  more  am]  irinre  tlestruyeil  by  the  invasion  nf 
tlie  new  gmwih,  whivh  itself  sliows  tlie  cburaeterisiic 
ten<leMi-y  of  all  Inberculai  new  jfrnwth  to  elieesy  th*- 
generntion.  Thus  there  is  ofiifu  an  extensive  destrui-- 
tion  of  the  Isnlie*  of  the  vertebra",  wliic-li  later  nn  in- 
volves the  vertebral  pnM'Psse«  also.  Hie  inti-rvfrlehral  iliwcs,  ninl  tlitr  otbei- 
articular  cnnneetinris  U'tween  the  ilifferent  vertehne. 

Tlifre  an'  fs.M'iitia[]y  two  factors  to  hi.»  <'oii'*i(Icre<I  in  reyanl  to  lin'  "piestion 
whirli  eliieily  inlcri'sts  iis  \\rx<- — iliiit  is.  in  reyanl  to  the  opi-urreiicf  (if  com- 
pri"i>iion  of  the  -jpiiuil  conl.  In  the  lii-st  place,  it  is  cl'-nr  that  thf  coni[*lcte 
or  partial  (lestrinli<iu  of  the  lioiilies  of  one  or  even  more  verlehra\  iintl  of  their 
ariiiriihir  fninnwlions,  cnnriol  remain  without  influence  npon  the  posiliini  nf 
the  fllher  uJjacenl  vcrlt-bni'.  In  fact,  we  vi-ry  oflfu  sih'  dislocations  of  the 
vcriflii-a*  as  a  nsult  of  it.  usually  by  the  piiJ^hinj;  backwanl  of  Ihc  partly 
destroyed  veriehni  by  the  movements  of  the  vertehrff  above  and  below  tlic  dis- 
wistd  portion  tm  one  another  (set^  Fig.  V*h).  Thore  arises,  on  tlie  one  ban<I, 
a  contraotioD  nf  the  verlfhral  canal,  and  with  It  often  a  very  considerable  lim- 
itation of  the  space  for  (lie  cord;  and,  oik  the  other  hand,  (hill  rharacteristic 
projection  of  the  s])inoiis  processes  in  the  r>-gion  of  tlie  diseas)_'d  jwrtion  of 
the  vertebral  cohnnn  which  forms  the  so-called  I'ott's  bo*s — the  angular 
kyphosis  (Kip.  V-i%  pa^je  .101).  In  very  slight  degrees  of  the  disease  there 
is  only  a  In'flinp  ]irojwtion  of  oni?  or  more  spinous  processes,  hut  in  other 
cases  it  gradually  hiTonics  iiri  extensive  deformity  of  the  verlehrfll  column. 
which  strikfs  ns  at  the  first  glanw;  hut  it  nnist  lie  especially  borne  in  mind 
that  in  very  many  ea.sx's  of  vertebral  caries,  where  the  Ixidy  of  no  vertebra  is 
wholly  or  ntsiuty  destroyed,  there  is  no  knuckle  fnrmetl  at  all.  The  line  of  the 
spinous  processes  in  such  cases  preserves  completely  its  normal  external  form. 


Fia.  1S5. — Srhcmntictvp- 
rcsuuliuiftii  nf  vciU'Iiral 
(liti|4a4'<:!iticiit  in  H|HiD- 
(lylirio.  Th.-  i>ninl  of 
riim|in~s»»)ti  nl  the  ront, 
aClhc[(>vb!iif  tlicDcruiid 
(tt^ntul  yiTtrljru.  ia  at  C. 
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towe\-Rr,  tliut  ofU-n,  a*  we  hflvp  rciwatcilly  si^eu,  marke<l  .nvinptoms  nf  paralvsis 
may  I>e  present  tluririg  lift-  withoiil  finiliag  any  coarse  inwhtiniciil  liiston  of 
tlie  (i>nl  in  the  cfliJuver,  mi  that  tlu-  font  niay  have  »n  ulrao^t  perfectly  normal 
appearuDct.'.  A^  in  the  jwripberal  ucrvcs,  !*o  in  the  spinal  cord,  a  moderate 
pre*suro  i)^  manifestly  enough  to  cauee  a  partial  break  in  the  conilut-tion, 
withfiut  l>oinp  at  the  sanii?  time  noce-'rsarily  as*wiatp(l  with  an  actunl  nu'chan- 
ical  i!e>triic-tion  of  nt.Tvnus  elements.  On  careful  microscopic  exaniinalioii  of 
llie  c<mi,  we  iiml  in  sneli  eases,  in  spite  of  the  eiialence  of  a  complete  pnra- 
plegiu  during  life,  that  mosst  of  the  nerve  fibers  are  still  completely  preserved, 
and  that  there  an-  only  here  and  there  a  few  lacuna?,  correApondirip  to  i!ireum- 
scrihed  lyinp]i-si)aces  {titit  s\i[tra).  and  to  single  tiheri?  which  liave  Ueen  de- 
stroyc*!.  This  disoovcru*  is  especially  intercKtinf,'  because  it  makes  us  nnder- 
etand  the  potisibility  of  recovery,  even  in  apparently  severe  cases  {vide  infra). 

If  we  take  a  portion  from  the  sort  plan*  of  compression  for  exatiiination 
in  the  fresh  ."tate,  we  find  usuiiUy  many,  sometimes  (in  old  case^)  only  a  few, 
granular  c<-I!s.  according;  to  the  anionnt  of  ilisiutcfirated  nerve  iniHhilla.  the 
remains  of  which  are  taken  \i]>  hy  the  white  hlti<Kl  c(>rpuH?lc*  (the  wandering 
celU),  and  pmtiahly  also  by  tlie  glia  cells.  If  we  make  stained  cross  sections 
of  the  hardened  coi-d,  w  sec  under  the  inicroseojM'  no  signs  of  livjM^rH'inia.  or 
acciiirnil«ti'Hi  of  cells  aJHiut  the  vosseU,  ami  only  esci'ptionally  a  lillle  hemor- 
rhage; hut  we  do  tind,  besides  many  still  preserved  nerve  Hbers,  other  libers, 
which  are  invoIve<l  in  the  disintegration  or  are  alreaily  destroyed,  Very  com- 
monly the  changes  are  clistrihnled  in  the  fonn  of  nmhila*.  We  find  groups  of 
greatly  swollen  axis  cylinders,  or  of  axis  cylinder?*  torn  off  and  rolled  np  in  a 
apirwl.  The  riii'tlullary  sheaths  are  ever}'where  involved  in  the  dlsinlegriitiiHi. 
until  they  lilend  with  the  <lisiiitegrated  axis  eylinders.  The  producls  of  dis- 
integration developing  everywhere  serve,  ait  was  said  above,  to  form  the  gran- 
ular tolls.  The  ganglion  cells  and  the  glia  also  show  signs  of  disintegration. 
We  n<'t  iiifri'iiuenlly  find  tin?  s4>-fHlle<l  eor|M>ra  iiniylawa,  whose  origin  is  htill 
Boniewiiat  nliseure.  If  the  desJriii-tiim  of  ihe  nervous  tif'sue  have  ndviince<i  to 
a  certain  degree,  then*  is  in  the  later  stages,  as  in  all  analogous  pn>e(->w.'s,  a 
H(?condary  implication  of  tlie  neuroglia.  Now  follows  mi  increase  of  Ihe  inier- 
slitinl  connective  tissue  Its  proliferations,  which  take  Ihe  place  of  the  de- 
stroyed nerv(pur  ti^sllc,  seem  hrojul  and  thick — al  firf-t  hHise.  imt  later  lirni  and 
fibrillary.  Thus  it  happens  that  in  old  eases  we  lind  nothing  at  ihe  point  of 
comprc^ion  hut  &  Imut  nf  nerve  fihere  in  the  cord,  and  instead  a  firm  fibrous 
(issue.  We  can  wjnielimen  notice  jimeessen  of  ivgeneratinn  in  the  iverve  iihers 
{viilti  infrn).  Itt  general  ihi-  cluiiifres  are  much  more  marked  in  the  white 
matter  of  the  cord  than  in  the  gray. 

Finally,  after  every  pr-otraetal  compression  of  the  cord  we  llnd  an  ascend- 
ing and  deswnding  secondary  degenerfltion  of  certain  systems  of  libers  in  the 
cord  {ride  infra). 

We  neeiS  not  go  more  fully  into  the  details  of  ei»mpression  of  the  cord  from 
other  causes,  since  the  results,  as  far  as  they  are  of  a  purely  inechaniciil  luilnre, 
are  precisely  the  same.  In  cancer  of  the  vertelirie  there  may  also  be  disloca- 
tions of  the  vertebral  column  after  the  destruetion  of  some  of  the  vertebrs. 
hut  usually  the  compression  depends  uiwn  the  direct  growth  of  the  newly 
foruii'il  tissue  into  the  duni.  In  the.^^e  cascfi  the  compression  of  tlie  nerve  roots 
in  the  mterverlebral  foramina,  is  also  of  im[>ortance. 
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,.^j^  -  ■•f  t.'f^mpm'kin  of  the  cnrd  are  adtled  to  Uieiu. 

^UMo.  ■*•  *  :A'"i  !;»""p  '^  v.»(*'s  th^  Terlebral  di^ea^  is  so  Uti^nt  that  onlj 

iIh-  fonl  8_viiiploin»  are  pmmi- 
neiit  in  lilt?  tyjK!  «f  the  dt^ia--M-% 
aoi]  tlic  [lit»i'a8(.-  of  the  vcrteurs* 
is  easily  entirely  overlooked. 

Usually  tlio  pyniptoriiK  uf  the 
devclii)iinfv  primary  di^ensf,  t)te 
affuetiiin  of  the  vertplim*,  pre- 
cede tlie  ap[>eRraiH-e  of  the  first 
cord  ttviiiptoiii^  hy  souie  time 
The  pHtieiil  fwlg  a  (lull  pain  ut 
a  (ii?Hiiite  part  nf  iIm>  Kpiop^ 
which  is  incroatted  hy  iiiovrmenta 
of  Iht*  tniiik,  liy  Iwnding  or 
Blraightening  up.  Many  jia- 
tiiMils  iidtit-c  Uie  stiffiie**  of  the 
vertehral  column  uf  tht-mselves, 
and  sometimes  even  a  U>}aniiing 
deformity.  In  fliarflL'teri«1it' cases 
we  nolicc  at  inut;,  oti  i>\Miiiiiiing 
the  vfiiehral  fnluiiiii,  an  angu- 
lar kyphiisis  (ji;ibbui<,  l*'i^.  15^) 
of  considerable  extent  or  limited 
in  a  few  vcrtehnr;  but  some- 
litiifh  tlicn-  in  iiidy  a  Blii;ht 
priiininfiicc  of  a  single  vertcbm, 
ujiil  iiul  iiirrfqiR-iitly  there  is 
ux If rnal ly  no  clia ii;re  in  1  be 
forniHtioii  of  the  vertebral  o<d- 
niiin.  Tlift  tenderiicKS  on  pre»- 
Mire  on  the  spinous  prm-ewtes  is 
nUii  not  H  eonstanl  syinptorn:  it 
iitay  lie  very  prnnouuccd,  bul  it 
i:-  imt  inrreqiieiitly  abswit  even 
in  marked  k\']>lio!*is.  The  first 
cord  s>Tiipt(iins  usually  t-onsist  of 
painful  tvt'nsali'iii.s,  wliicb  are  nut 

i,,iUtt»n^<  *"  the  j>l«tv  of  the  di«?Qse,  hut  spread  out  along  the  coui-sie  of  the  nerve 

,   ^Dix  are  duo  to  the  compresslnn  and  the  consequent  irritaliou  of 

.  -I..1  (lH«r»'fore  extend,  acL-ording  to  the  sent  of  ibe  alfection.  into 

>  s  into  the  lateral  portions  of  tbo  trunk,  or  Into  the  lower 

I    I  ml  pains  arc  most  frequently  fell  in  Ibe  i-cplon  of  tho 

i>t):a'ilriurit.  corri's|Mindin}£  In  ibr  uio^t  friNpu'ut  r>ituation 

u  the  lo\Fer  dorsal  vertebne.     They  are  Boiuetimea  very 


* 


4 


k%\.   Vt)W. 


Vk«4>^i   kjchuaii  irt  vcrttliriU  cjirira. 
vtV4m>U«l  (tllM-n'HtJviHj 


THE  PRESSITRK   PARAI^YSES  OF  THK  SPINAL  CORD 


3a5 


severe,  ami  tht-n  iIh-v  hsikiIIv  haw  a  prrmoiirHTj  ni-iirttlgirorni  rharacter,  or 
Ihey  itiay  In;  nji»re  dull,  pressing;,  *lrrt(i;iin);,  t-Ti:.  Ilcwiilfs  llu'  )*iii?i'in]  pHiiis, 
there  arc  dIso  ninny  foniiii  of  puni^llK'^ia,  6ueh  as  foriuicatioti.  coM  fct'lings. 
and  hurninft  ftrliiip*. 

The  i:1i!<tiirliaTttf^  of  motility  Iwgiii  tn  appear  at  Ihe  ftamc  time  with  those 
nyniptnint  or  t-wn  after  ilit-in.  A  •slifTnef^!;  adil  weakness  ari!*o  whleli  impede 
Iho  gait  more  and  mon?.  u.-ually  nitt  in  ImjIIi  Ups  at  om-e,  hul  first  in  (Hio  and 
ihcQ  in  the  other,  although,  as  a  rule,  hoth  legs  are  mion  involvird.  This 
[Mircsis  inon-flsfs  rapidly  or  nlnwly,  and  it  may  finally  /^ii  on  to  a  enrtipletc 
motor  ]ianilysi!<.  If  thu  seat  o(  tin*  ulTeftif>n  In-  in  (lu^  <!or(*Hl  vcrtelirfi",  as  it 
u-^ually  is*,  or  if  it  hi*  in  tht?  Iutid>ar  vcrtelme.  llu-  ]>Hnilysis  aiTi'cts  lhe  |ow<t 
extremities  ouly,  aiid  lhe  arms,  of  course,  remain  iiilael;  Imt  in  cervieal 
spondylitis  the  arms  arc  usually  first  and  chiefly  iilfecte<i.  Only  on  ffreat  com- 
profision  of  the  eervieal  eord  is  thi-  eouihiclion  of  the  liherit  IJa^^inJ^  through  it 
for  the  lower  extremities  iiiipain.'d,  and  then  there  are  alf-n  ilisturhances  of 
fum*Iion  in  tlu-w.  Atiivia  of  llu;  lejpi  i>;  nut  vi-[-y  (■oniiiinii.  lail  it  rt'rtainly 
lines  oceTir  in  cfnnpn-ssion  of  the  eord.  The  utuxiu.  o(  course,  is  usually  enn- 
cealcd  by  the  coesLstiDfr  jjarc^is  of  the  niuseleit  or  Che  existing  spastic  condi- 
tions. We  see  ataxia  most  frequently  In  the  t!ta;;cfi  of  development  of,  or  re- 
covery from,  com  press  inn  paralyses. 

Disturliiim-i-!:  of  ^crsiltility  are  quite  often  fmind,  inde[H'ndvni!v  of  tin; 
pains  tivil  paravthesiie  ahove  mentioneil,  liut  in  uinny  cases  of  prrstiure  pa- 
ralysis they  are  prwent  in  only  a  comparatively  slight  decree.  It  seems  tUnl 
the  sensory  nerves  resist  pressure  more  than  the  motor  nerve;;,  just  as  in  the 
pressure  paralyses  of  ]»eriplieral  nerves:  but  possihly  tlieir  position  in  the  firay 
imillrr  »)f  the  piifit<'rir»r  erjrrnia  proteels  [hrin  W'tler  frdiii  the  alwive-nientioned 
meehanical  injuriej'  than  i>*  the  cast*,  for  uxarnple,  with  the  nmtor  Jilwrs  in  tlie 
pyramidal  tract.  The  fitet  is  that  often,  even  in  complete  nmlor  paraplegia, 
there  is  littli*.  if  any.  ilinitniilion  of  wnsiUility,  and  that  marki-d  nnjcslhi'sin 
is  rare,  antl  is  peeii  only  in  the  last  utajri's  of  the  disease  We  (iiid  iimst  fre- 
(piently  a  sli-rht  liliiiitinff  <if  scnsihility  e<ptally  to  all  forms  nf  sensation,  ertp4!- 
cially  to  thii  m.-usi;  uf  pain;  in  other  rases  partial  distiirhances  of  the  wnse  of 
teniperantn'  with  the  PiTt-sihility  to  touili  and  piiin  wfll  prE'-it-rviii,  soirn'tiniiw 
partial  ana^■^tlll'sia  «)f  the  sense  of  p^cs^u^',  ete.  Tlie  dilTerent  parts  of  the  skin 
not  infrequently  act  dilfiTently.  so  tlial  we  find  purtion!*  with  fpiile  norntal 
wnitibility.  as  well  as  very  amestlietic  portions.  There  may  also  he  hyper- 
a'sthotie  areas  of  the  skin  (especially  at  the  upper  boundary  of  the  disturb- 
ance of  sensation),  particularly  with  ituirked  hypora'stlnvsia  to  pain  (pin 
pricks). 

The  condition  of  the  reflexes  is  iuterej*ling.  If  the  seat  of  the  compression 
be  above  the  reflex  arc,  which  we  must  asBumc  to  be  in  the  lumlisr  cord  for 
the  reflexes  of  the  lower  extremitit^s.  we  sliould  exjieet  tlial  the  reflexes  would 
persist,  and  in  many  cases  even  he  inereased,  corn'.-pondin^  to  the  ilecline  in 
the  inhibitory  influfnce-^  eominff  from  aliove.  The  latter  takes  platu'  in  most 
cases  with  the  tendon  reflexi's.  Thi'  increase  of  the  tendon  reflcxi-^,  and  thi; 
coincident  increase  of  muscle  tonus,  may  n^acb  so  gn-nl  a  di'>;n;e  in  many 
caM-14  of  eompren^ion  of  the  upper  doi">*a1  or  rcrvital  *'ord  n-*  to  show  in  the 
lower  extremities  the  pronounc«'d  tyjie  of  «pastic  ri;ridity  and  spastic  paraly- 
sis.   The  le^s  are  then  found  in  rigid  tonic  extension,  witli  the  knees  pressed 
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finnly  together,  or  there  is  spastic  conlraciuro  of  the  flexors  and  adductors. 
If  the  patient  can  still  flex  his  leg,  eat-h  effort  is  atttmiitHj  iu  numy  eastN  l»_v  a 
marked  protrusion  of  the  tendon  of  tlie  lihifllitt  anticu.s  muscle  ("  tibialis 
phenomenon  ").  All  paiit-stve  movenientjf-  of  the  legs  can  be  performed  only 
with  the  prealftjt  difficnlty,  and  the  attempt  often  canise.s  a  peneral  tremor  of 
the  leg.  All  the  tendon  reflexes  (patellar  reflex,  adductor  refli-'-\,  Aeliilles  reflex, 
etc.)  are  mtieh  iiurciisnl,  but  we  imiJ»t  ivtiieinlxT  that  even  in  upparently  tlait-id 
paraplegia  the  relU-xw  are  sometimes  quite  lively.  Spaslie  puraple^iii  is  pro- 
duced only  by  an  iucrense  of  muscular  tonus  (hypertonia).  Mu)K:ular  tonus 
and  the  tendon  reflexes  are  not,  however,  always  alTeetcd  iu  a  similar  vrny. 
In  eervifiil  >'pondylilis  the  li-iidfui  uiid  |M'riosifHl  n'flexi's  in  the  arms  are  also 
increastHl  snmclimes.  but  in  nther  coses,  if  the  reflex  arc  Ik?  nijurwl,  th«'y  are 
absent.  Where  the  seat  of  Ihe  compres»if->u  is  above  the  iiiinlmr  cord,  the 
cutaneous  reflexes  show  frequently  also  eonsi<lerahIe  vigor.  The  plaatur  retlex 
of  the  hig  toe  occurs  as  a  pronounced  dorsal  extension  {Ibihinski's  reflex, 
lOppenheiin's  reflex],  U'Ip  Jitiftra,  page  208),  if  spastJe  paralysis  I«  preseiiL 
In  some  si'vere  ]ircssiire  jiarjilysi-s  in  the  dorsal  cord  the  culaiicous  reflexes  aro 
(limiiiislied.  They  are  nirely  entirely  ub>H'iit,  but  one  must  umlerstand  tesling 
them,  and  must  employ  lun),'-contiiui(Hl  eiitan«.>ous  irritation,  such  as  pinching 
and  pricking,  in  dilTereul  parts  of  the  inkin  iu  order  to  provoke  ihem  (t't'tf* 
supra,  page  208).  In  cases  of  total  eonipressir)n  of  the  cervical  cord  we  anme- 
tiiiies  find  a  flaccid  jjar«]ilej;ift  with  aliseuiT  of  tin-  Iriidon  retlexes  in  the  leps. 
just  as  in  traumatic  total  transverse  lesion  of  the  tTrvieal  eonl.  Tliere  1ms 
been  uiucli  discu^ion  as  to  the  explanjiticm  of  this  remarkable  phenmuenon. 
In  all  such  oases  there  is  probalfly  a  (•econdary  change  in  the  lunibjir  corti,  by 
which  the  reflex  are  is  direrlly  interfered  with  (viiii:  sufirfi,  page  2!)7). 

Dislurhancw  of  the  rei-hmi  ain]  bhuldcr  ncriir  in  almost  all  severe  cases  of 
pressure  paralysis.  The  dilfieully  of  micturition  is  often  an  early  sj-mptom 
of  the  disease;  later  on  tliere  is  com[»]ete  retention  of  urine,  and,  in  the  monj 
advaiK-ed  slapcjt  of  the  disoase.  tlure  is  usually  incmtineucc — -that  is,  a  reflex 
Toiiling  of  urine.  With  this  the  dangrr  of  the  development  of  cystitis  JR^cotues 
Tcry  great.  The  howels  are  usually  constipated,  hut  sonietime^  then;  is  also 
ineonlinence  of  fan^cs. 

Tniphiir  disliiriiJinr-i's  are  often  found  in  the  pandv/.fd  purls.  If  ihen"  W 
severe  symptoms  of  wfusory  irritntimi  there  may  wnnclinKfs  he  cniptinns  of 
herjws,  t'i)rrcf<poriding  to  the  course  of  the  nerves.  Jlore  f[x*(]uently  there  are 
chronic  disturbances  in  the  nutrition  of  the  skin  in  severe  am!  long-continued 
eases.  It  heeonies  dry,  the  opidenuis  scales  off,  and  the  hails  become  brittle. 
Rtilsnres  form  very  misily  in  severe  cases  on  the  sacniin,  on  the  ImtttM-ks,  on 
the  inner  side  of  the  knees,  ami  on  the  heels,  especially  when  the  [lalient  has 
insurtieieut  care.  The  parulyzL-d  muscles  soon  nlrnphy  to  a  gn'ater  or  li^* 
extent.  The  normal  electrical  reaction  is  preserved,  however,  if  the  eorre- 
eponding  spinal  motor  centers  an*  unaffected.  If  the  motor  ganglion  celU 
of  the  lumbar  segment  he  destroyed,  reaction  of  degeneration  ensues  in  the 
eorresponding  muw-U^s  of  the  leg.  In  cervical  spondylitis  wilh  lesion  of  the 
iH-rvical  enrd  or  of  the  anterior  cer%'ical  roots  there  may  be  atmpliie  paralysis 
in  the  arni-t.  Wo  have  already  learned  to  recogniEe  the  peculiar  type  of 
nervous  symptoms  in  disease  of  the  lowest  portion  of  the  cord  or  of  the  ennda 
equina  (page  2U8).    We  sometimes  sec  the  same  t\'pe  in  caries  of  the  upper 


I 
I 


THE  PREfffllTUE   PARALYSES  OF  THE  SPINAL  CORD 


307 


» 


luinlinr  vertebra!  with  coiiiprospion  of  the  ronufi,  or  in  Mints  nf  the  «ifTUin 
with  t-niiiprt'Sfiinii  of  tin.'  camla  e«iviimi.  The  pninLs  to  Iw?  Tiotiet-d  in  distiu- 
guiijhin)^  l>elwtx'n  nlFLictions  of  the  t-oDUP  end  affertions  of  tin;  tauda  have 
iilreailv  lieeu  mentioaeil  on  pay*."  'i**S, 

Tims  M«  Hv,  umirr  sonif  <*iivuiii!<taiieos,  in  compression  of  the  pord.  1hp 
wtmlo  group  of  nvniptomri  arisinj;  which  are  the  Dece-Sjiarv  oonsp(|iien<^  of  the 
hrvnk  in  conihictioii  in  tlu'  spinal  cortl,  niiil  wliich  wr-  shaM  likewise  meet  again 
in  various  other  s|itnHl  nlTiH-limis,  cspwially  in  uiVi'liti'^  luu!  in  tirinnrti.  Tlu* 
intensity  and  nunilicf  of  t!u'  svinptnnis  nui:*t.  of  cnursc,  vary  very  niiich  in  the 
different  case!-.  Jf  Ihe  oompri^-sfion  he  quite  slight.,  there  are  only  inild  symp- 
toms of  fipnwiry  irritation  and  sliglit  parosis.  One  of  tho  oarliest  and  moct 
cotistant  si^iis  of  a  eiwipw^sitsn  of  tlie  ct)rd,  in  Ihe  dorsnl  or  eervieal  region, 
is  a  dcciih'd  int-n-Hsi'  <if  the  patelhir  reflex.  We  sometimes  llrid  It  at  a  time 
when  there  is  warcely  a  sin^^h*  other  eord  syniptoiii  prvficnt.  If  the  compres- 
sion  iucruases,  the  paresis  iKToniea  more  marked,  the  disiurhance  of  sen^jibility 
is  greater,  and  ve*iieal  difitiirbances  arise,  until  finally  the  roniplete  type  of  an 
entire  transverse  interniption  of  enmlnelion  in  the  eord  U  developed.  The 
preeiw  liinitnliou  of  the  symplotiis.  espeeiidly  the  dislrihuliou  nf  tlie  sensory 
diBturliauee,  follows  the  rule?*  already  given  (jwigt-  2S!I).  There  is  only  rarely, 
however,  a  witiipleti'  transverse  dei^lruetJou  of  Ihe  spinal  enrd  in  verlehral 
caricjt.  The  eonduetion  of  sensory  impre:wionis,  at  least,  i:*  usually  noi  wholly 
Abolished.  The  time  required  for  the  development  of  the  jtyniptom?  of  spinal 
compretotion  dltTors  wry  nuieli.  They  winieliines  attain  a  eonsiderahle  height 
in  a  short  time,  and  Bonietiines  they  develop  onlv  after  a  etuirse  of  months. 
Variations  in  lite  intensity  of  the  syin[)tnm.>4  are  fre(]uent,  and  they  point  per- 
haps to  a  eorres[)iinding  viiriation  in  the  severity  of  the  eoinpivssion. 

In  regard  to  the  re-iult  of  prejtsnre  pjiralyses  in  verteliriil  efirie?.  spondylitic 
pnKTsses  without  dcmlit  ean  reeover,  which  is  hy  no  means  in  eoniradielion  to 
their  eharactrr  an  a  Im^nl  luherenlar  jiroeciii;.  In  thi.s  ennne?tinn  thi^  faet  in  of 
gn-ai  praetidil  importance  that  even  the  p^ressurc  paralyses  niny  Iw  completely 
restored,  as  far  as  llic  cause  nf  the  enmpressinn  can  he  removed  hv  tlie  aUsorp- 
lion  of  inftannniitory  and  tuhereuloiis  new  growths,  so  tlial  a  complete  and 
permanent  recovery  may  take  place  even  after  the  paralysis  has  lasted  for  some 
months,  or  a  year,  or  even  a  year  and  a  lialf.  Such  reeoveriec  have  Ijwen  seen 
in  ft  eon?iderflhle  numl^r  of  ea'tts  hv  others  and  nUii  Iiv  nur^elvos.  They  arc 
I'xplMiiic*!  in  part  ljy  llie  restnnitrnii  of  fiincliiin  in  (ilicrs  whicii'were  rendered 
merely  ineapalde  nf  e^mduction  hy  [m-ssnre.  hut  not  e^iinplctcly  ilestroyed 
(page  'H)'-ii,  and  in  part  perhaps  in  old  ease^  by  Die  (xi-urreUL'e  of  regeneni- 
tion.  Fickler  has  made  the  interesting  oh»(prvation  in  my  clinic  that 
the  ftndfl  of  the  pyramidal  fibers  in  the  lateral  tract  may  grow  out  above 
an  old  conifin'ssion,  pas>;  around  (lie  war  of  llie  conipresHion  thrtmgh  thi^  an- 
terinr  (is-'^nre,  and  eriler  the  eorrl  lielow  il  to  their  (interior  horns, 

Althoiigli,  according  (n  tliis,  the  prognosis  in  a  part  of  tlie  cases  of  pres- 
sure paralysis  frnni  spondylitis  is  comparatively  good,  stiJI.  ninny  other  cases 
terminate  unfavorahly.  The  cause  lies  either  in  the  fuTiirrenre  of  dangerous 
sequeltp  of  tlio  panilysis,  fiiich  as  hitlsores.  cystitis,  or  pyelnriepliritis,  witli 
fever  and  increasing  general  weakness ;  or  in  the  development  of  other  tn- 
liercular  tii.>*eaMw,  especially  plilliisis,  or  more  rarely  miliary  tutwrculosis  or 
tubercular  meningitis,  which  prove  fatal.    In  some  cases  there  is  a  stationary 
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Clinical  HiBtory.— 1.  'I'hk  I'ressi'rk  1'au.vi.vsi;s  in  VKnTKBRAt  Cahies.-? 
Miitiv  tjiTM'.-  '*l  .■.ponilvliti.*  run  llifir  cfmrsf  without  involvini;  llie  c-ortl,  iir  at 
least  they  invnh-p  it  uiily  in  quitt>  a  stilionliiiHlc  ftisliioii.  In  oihor  K-Vi^^  tlie 
B^tnptfiiriH  iif  ili:<caM-  f>f  the  vertt-bra?  exist  U*x  a  lun;;  time  wlnnc,  until  at  la*t, 
slowly  or  wiiiMciiIv,  tin-  A^w^  of  L-ont  press  ion  of  the  er>r<i  are  adilwl  to  tlipin. 
Kiually,  in  a  third  group  of  aisi*.  the  verlclmil  iIih-bw^  is  so  IhIi-iM  ihiit  diiljf 

Ihc  conl  pyinptoins  ore  pmnii- 
irunl  in  \\w  t_v]H'  of  the  tlisea-H*, 
anJ  the  disease  «f  the  vertebrs 
is  easily  entirely  overlooked. 

I'rtiuilly  the  Myin]p1)iiii!5  »if  the 
dt;vehi|iiiig  priliiiiry  disease,  t!ie 
alTi'<liiin  tif  the  vertehrw,  ]ire- 
cede  (ho  nppenrance  of  Die  first 
cord  )<yiii])CnniH  by  snnte  time. 
The  patient  feels  a  (hdl  pnin  at 
a  definite  part  uf  the  »i[nne, 
wliieli  is  iiicreiii^ed  by  tiiovf^nienlH 
of  the  trunk,  hy  bending  or 
sti'«iji!i(('iiiii>i  up.  Many  pa- 
tients notice  the  siitriiesH  nf  Uie 
vertebral  column  of  themselves, 
and  8ometinics  even  a  lH>gtnTiin^ 
defunnitv-  In  cliarafterislieoases 
We  imlii-e  hL  ome.  on  i'%arriining' 
the  vertebral  cnlumn,  an  angu- 
lar ky])huidB  (jribbus,  Ki^.  !.>t)) 
of  eonf^iderahlc  extent  or  limited 
1o  ii  few  vertehn]*;  Imt  some- 
limes  there  is  only  a  otifxht 
pri'iiinn'iiLe  of  u.  j-iiij^le  vertebni, 
and  not  infrequently  lliore  \% 
•  xLernatly  no  eliatij^  in  (lie 
l'"rmatii)n  <jf  llie  vertebral  eol- 
iniin.  The  teudernest*  on  ])rp9- 
surc  tm  the  (ipitioijs  priHtweies  is 
also  not  a  constant  symptom ;  it 
may  be  very  pronounced,  but  it 
is  not  infrpijiipiitly  alisent  even 
in  marked  kyphosis.  The  Hrst 
cord  symptoms  nHiially  e(iiii;i»tt  of 
painful  Hensations,  which  are  not 
amfined  to  the  place  of  the  disease,  hut  spread  out  uhuip  the  eourse  tif  tlie  uen*e 
pntliA.  Thesf  pains  are  due  to  the  eompresiiion  and  the  consequent  irritation  of 
the  nerve  rorptu.  nnd  therefore  extenil,  ncteordtn^  lo  the  seal  of  the  aJfwlion,  into 
tlie  ((hoidders  nnd  arms,  into  the  lateral  portions  of  (he  trinik.  ivt  into  tlio  lower 
vxtreniitie?:.  The  initial  pains  an-  most  fnipientlv  fi-ll  in  tlie  rcfrlon  of  tho 
lower  ribs  or  of  the  epigastrlinn,  c<»rres|Mindiii(r  to  llu*  ino^t  freipii'ut  situation 
of  Tcrtebrttl  caries  tu  the  lower  dorsal  vertebrae.     They  arc  Bomctiraes  very 
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e*vcrp,  anti  iheii  ihi-v  iisujillv  luivi'  u  |irniinuiiri*i]  iHMiniljjifnrni  cliaracter,  or 
tht-y  may  Ijl-  ninn_'  dull,  pn-s-iiiig.  iliu/r;^iiig,  etc.  Bi^sides  the  >|w?«*jnl  [tiiinn, 
then*  jtre  nlsn  iiuiiiy  fornw  <if  punesUiwia,  such  a«  formication,  cold.  feolingSj 
and  Imrniiiij  fwlings. 

The  disturhaiicfs  of  motilih'  Iw^in  to  appear  at  the  same  time  with  tho«Q 
fvifiptoiim  or  soon  HfttT  tlwm.  A  i^tifTnivn  and  wojiknos^ft  ari^^e  uhich  iinpodi! 
ihe  gail  iimn-  and  iiuin-.  iijiiially  not  in  txtlli  li-jc^  at  unci',  hut  fivht  j[i  mic  ami 
then  in  tlw  other,  although,  as  a  ruh?,  hnth  legs  are  wmn  involveil.  This 
parcjiis  incn-aw*  ra|»idly  or  sinwiy.  and  it  may  (iitHlly  go  on  to  a  complete 
motor  pamlysif*.  If  ihc  seat  of  the  alFi-etion  be  iu  the  dorsal  vertehnc,  a»  it 
usually  i«.  or  if  it  he  in  the  lutnhar  vfrtelmv.  the  iwraiysi.-i  alTcf^t-i  the  lower 
extreniitJM  only,  and  the  arms,  of  course,  remain  intact;  Init  in  eervieal 
ftpondyliliK  (he  arms  are  iiMially  first  aful  chit'fly  affivtM.  Only  on  jrreat  cnm- 
pression  of  the  cervical  cord  is  the  coniUictinn  of  flic  fitters  passing;  through  it 
for  the  Ujwit  extrciiiilics  iiii|iain.'d,  mid  tlii-ii  tluTL'  iirc  also  dii*lrirlMUicc---  of 
function  in  these.  .Via.\iu  of  the  Icjrs  is  not  very  eonnuon,  hut  it  certainly 
does  occur  in  compres.^ion  of  the  cord.  The  ataxia,  of  courw,  is  usually  con- 
cealed hy  the  eocxitttini;  parciiifl  of  the  muselos  or  the  oxistind  spaittic  cnndi- 
rions.  We  rwe  ataxia  rmwt  fre4|uently  in  the  stages  of  development  of,  or  re- 
covery from,  ndiijMi-ssiiiii  jKimlyses. 

IHslurhance.'*  of  sensiliility  are  ([iiit*.'  often  found,  independently  of  the 
pain*  and  parat<tlit',-iiu  alxjvc  mentioned,  hut  in  many  ca^es  of  prcs-iure  pa- 
ralysiii  they  are  present  in  only  a  contparativcly  -(li^ht  dcfrrec.  It  !»tenis  tliat 
tho  wnsory  nrrves  resist  prcli^u^e  more  than  tho  luotor  nerve?*,  just  as  in  Ihe 
pressure  paralyses  of  pi-riplu-ral  ncrvi-s;  hut  pntwihly  their  jioHitioii  in  Ihu  gray 
iiiatler  of  thr  p4»*lerior  ciirniiii  [irotccls  thrm  belter  from  the  ahrivc-menl.ioivccl 
mechanical  injuries  Hum  is  the  case,  for  example,  with  the  motor  tilwrs  in  the 
pyramidal  tract.  The  fact  is  that  often,  i-ven  in  complete  motor  paraplegia. 
there  is  little,  if  nny,  diminulion  nf  Ki-nflliility,  jind  that  marked  ann'stluisia 
16  rare,  and  is  wjen  only  in  the  hist  .-tiigi's  of  iho  diwasc.  W'v  iUu\  most  fnv 
({uenlly  n  slight  hluuLiiig  of  K('ii>iihility  cijually  to  all  forms  of  sensation,  espe- 
cially fo  the  sensw  of  pain;  in  other  eases  piirlial  dislurhnnci's  of  the  senst;  of 
temperature  with  the  scusihility  to  toiuli  and  pain  well  pr<.'scrvc<i.  sometimes 
partial  aniesthesia  of  the  seni*e  nf  pressure,  cle.  The  dilTcrent  parts  of  the  skin 
not  infrequently  act  dil!crenl!y,  so  that  we  lind  portions  with  ijuite  normal 
aenidbility,  fl«  ve]\  as  very  anffiflthetie  portions.  There  may  also  Iw  hypnr- 
a'sthetic  areas  nf  the  skin  (c-'*Ii'cially  at  the  upper  hounditry  of  the  disturb- 
ance of  si'Jisjition),  particularly  with  marked  hyjiera'sthesia  to  pmin  (pin 
pricka). 

The  condition  nf  the  retlexcs  is  interestiiip.  If  the  scat  of  the  compression 
be  above  the  reflex  arc,  wbieli  we  muft  a»^itmc  to  to  in  the  lundiar  cord  fur 
the  reflexes  of  Ihe  lower  extreinitifs.  wo  should  expect  that  the  reflexe.-^  would 
jKTsist,  and  ill  inany  easis  cvrn  he  jm-renscd,  corr<"<ponding  In  the  iledine  in 
the  inbiiiitorv  iulliu-nci's  ritnnng  fr()ni  ahovr-.  The  hitter  ttike**  phice  in  most 
cases  with  the  teUflon  reilexes,  'I'hc  incrcnsc  of  the  tcnjon  ndlexca,  and  the 
coincident  increase  of  muscle  tonus,  may  reach  so  great  a  degree  in  many 
cnsert  of  compression  of  the  upptr  d'lrsal  or  rervicid  eor«i  us  In  show  in  thi- 
lower  extrctiiities  the  ]tninoiiuciMl  ly|ie  nf  spastic  rigidity  and  spastie  jitiralv- 
sis.    The  legs  are  th<!u  found  in  rigid  tunic  exttiusiun,  with  the  knees  pix^ed 
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firmly  tr^th^r,  or  tlu>r*>  is  spastk-  tiuilrarliin*  of  tlie  flivxors  and  nililucloM. 
1(  the  pHti(mt  can  c^till  tlex  his  leg,  carli  elFnri  is  attended  in  many  case's  by  a 
marked  prolmsion  of  tlie  tendon  «f  the  tihialis  aiiticiw  muscle  ("  libmlis* 
phenomeuou  ").  All  pajwive  movement;!  of  the  legs  can  be  performed  only 
with  the  pTeatc^■t  dilKrulty.  and  the  attempt  often  causes  a  general  tremor  uf 
the  log.  All  tiie  tendnn  refU;x<>s  (prttellar  roflt'x,  addiiolor  roflcx,  At'hjlles  reliex. 
etc, }  are  much  increuised,  but  we  must  rcnii?nd>i'r  that  ivi-ti  jn  n|tjmrently  Unceid 
para])K-gia  the  n-fti-xtw  are  Kninetimes  qnile  lively.  Spastic  paraplegia  is  pro- 
duced only  by  an  inereatie  of  mu«*ulnr  tonus  (hypcrtoniat-  Jhiscutar  tnnu;* 
and  the  tendon  rcilexcii  are  not,  howeycr,  always  alTerted  in  a  similar  May. 
In  eorvical  sjHindylitis  the  tendMn  imd  periosteal  rellcxes  in  the  aritij*  are  also 
incroaMxl  sometimfs,  but  in  other  eases,  if  the;  riiflex  aro  he  injunil,  they  are 
absj-nt.  Where  the  seat  of  the  compression  is  above  Uie  lumbar  cord,  the 
cutaneous  rfflexet!  show  freijuently  also  cunsidernlde  vigor.  The  plantar  reflex 
of  the  big  trjo  oceurs  as  a  pronounced  dorsal  extension  {Babinskt's  reflex, 
[Oppeulieim's  rettexj.  vide  ,<Ufira,  page  2<18),  if  spastic  paralysis  1«  prewnt. 
In  some  severe  pre^nurc  paralynes  in  the  dursal  cnrd  llie  ciitaneons  reflexes  are 
diminished.  They  are  rarely  entirely  absent,  huione  must  understand  testing 
them,  and  must  employ  Inng-conliiuuil  cutaneous  irritation,  such  as  pinching 
and  pricking,  in  dilfercni  parts  of  tlic  skin  in  order  to  provoke  them  [vide 
supra,  page  i'ly).  In  cases  of  total  compression  of  the  ceri'ical  cord  we  somc- 
tinica  find  a  flaccid  paraplegia  with  ahsK-ncc  of  the  tttndon  reflexes  in  the  h'gs. 
just  as  in  traumatic  total  1ninsven«e  lesion  of  the  cervical  cord.  Tlicre  has 
Ui'en  niiich  diwnssiim  as  to  the  rsjdanatirm  of  thin  rernarkftlde  phenoruenon. 
In  all  such  cases  there  is  probably  a  secondary  change  in  the  Inmbur  cord,  by 
wbifh  the  reflex  arc  is  directly  interfered  with  {vidtf  anprn,  page  297), 

Dislurhaivees  of  the  reetnm  and  bbulder  o*-fur  in  almost  all  severe  cases  of 
prwwtire  paralvKi*.  The  difliculty  of  micturition  is  often  an  early  syinplom 
nf  the  di.-casc;  hilcr  on  there  is  complete  rctcnlinn  of  urine,  and,  in  the  more 
advaiiird  stages  nf  the  disease,  there  is  usually  inefiiifineinu' — that  i«,  n  rellex 
Tuiding  of  urine.  With  tins  the  danger  of  the  development  of  cystitis  liewmes 
very  gri'at.  The  bnwels  are  usually  constipati.vl,  but  jsoinetinies  there  is  al*o 
incontinence  *»f  fa-ies. 

Tr()pliie  disliirliances  arL- often  fonm!  in  the  paralv/,i'd  parts.  If  ihi-i-e  1«' 
pevere  Mymptoms  of  s-ensory  irrilatiini  Llicre  may  stimetiuies  \n:  eruptions  of 
herpes,  corresponding  lo  the  course  of  the  nen*os.  More  frequently  there  arc 
chronic  disturbances  in  the  nutrition  of  the  fjkin  in  iwverc  and  Innfr-contiiiued 
case*.  It  becomes  dry.  the  cpidermi?  scales  off.  and  the  nail*  become  brittle. 
IJcdson-s  form  very  easily  ill  severe  cases  on  the  s,icnun.  on  the  Ijiittocks,  on 
the  inner  aide  of  the  knecK,  and  on  the  heela,  esjiecially  wlien  the  patient  haa 
insullieient  care.  The  paralyzed  muscles  soon  atrophy  to  a  greater  or  less 
extent.  T}ie  normal  electrical  reaction  is  presrrveil,  ho«-ever,  if  the  eorPO- 
spending  .spinal  motor  centers  are  unalTo(.'ted.  If  the  motor  ganglion  colls 
of  the  lumbar  segment  be  destroyed,  reaction  of  degeneration  ensues  in  the 
corresponding  raiiseUu*  of  the  leg.  In  cervical  (s]iondyIiti«  with  lesion  of  tho 
cervical  cord  or  of  tho  anterior  eer\'ical  roots  there  may  be  atrophic  paralysis 
in  the  anus.  We  have  already  U-arned  to  recognize  the  ]>rculiar  ty]>e  of 
ner^'ous  symptoTU"  in  disease  of  the  lowest  portion  of  the  conl  or  of  the  cauda 
etmiiia  (page  Z'li^).    We  sometimes  see  the  same  type  iu  caries  of  the  upper 
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lumbar  vertolirii!  with  eom press: ion  of  the  conns,  or  in  carii-f  *if  thn?  naornm 
with  wjmiin'jv'iiini  of  tin*  caiiirla  (^ijiiiiin.  The  jmiiiU  tii  Iw  iioliiitl  in  distin- 
|;ui»>hiii|e'  belwccn  afftH-tinns  of  the  conuf  anil  affections  of  the  cauda  have 
iilrendy  hccii  iiHMitinntMl  (in  page  5iM8. 

Thus  wo  «•!■,  uiulcr  suine  eircuiiiftanwei.  in  coiijpnswion  of  the  fionl.  the 
whole  proup  of  Byniptoni)*  arii*ing  which  arc  the  nfcesiiarv  or>nsequcncc  n{  the 
break  in  LfjnihK'lHiii  in  the  spinal  wnl.  and  wUifh  wo  shall  liki'wi.«c  meet  again 
in  variiMis  nthi-r  spinal  afriftinns.  eN|»ccijilly  in  mycUfis  atii)  in  tuiimi"s.  The 
liitenshy  uni!  nuiiibcr  of  ihc  syiii|>l<»ins  must,  of  cnurw,  vary  very  much  in  the 
<litfercrjt  cases.  If  the  cnniprc'i-ion  lie  quite  i-light,.  there  arc  only  mild  (symp- 
fome  of  senKfiry  irritation  and  sli^lit  par(>Aiii.  One  of  th<*  carliii^t  nnd  most 
c-nnnt-nnt  i-igns  of  a  comprc-siftn  of  Ihe  w»ri],  in  thi'-  ilontal  or  cervical  region. 
in  a  di-cidi-ii  increase  of  ihi"  (»at<'llar  rcllex.  We  siuiietimt'M  llnd  il  al  a  time 
when  there  is  scarcely  a  t»inpl('  other  cord  symptoni  prt^^cnt.  Jf  the  comprcs- 
siou  iacrtiiscj*.  the  paresis  heconica  more  inurlicci,  the  disturbance  of  sensibility 
18  pfpcater,  and  vesical  disturbances  arise,  until  finally  the  complete  type  of  an 
entire  transverse  interruption  of  conduclior  in  the  cord  is  developed.  The 
linn-iw  limitation  of  the  symploms,  e-*pecially  ihc  distribnlion  of  llie  seniiory 
liisturbaiice,  folhiwa  the  rules  already  given  (page  2S!I).  There  is  only  rarely, 
however,  a  coiriiilele  Iransvcrse  destruction  of  tbe  sjiinal  coril  in  vertebral 
caries.  The  conduction  of  sensory  impressioni!,  at  least,  ia  usually  not  wholly 
abolished.  Tlio  time  required  for  thi-  development  of  the  fvmploms  of  spinal 
compression  differs  very  muclt.  Tliey  Mimetinics  attain  a  coniiidcralile  bright 
in  a  short  time,  and  sometiinos  Ihey  develop  only  after  a  course  of  months. 
Variations  in  the  intensity  of  the  symptoms  are  freipierit,  and  they  point  per- 
haps to  a  corrcs[iomling  variation  in  the  severity  of  the  compression. 

in  regard  to  the  result  of  prt>)«curc  paralyscji  in  vertebral  caries.  »i>ondylitic 
proct^ses  without  iloubt  ran  reeniver,  wfiicli  is  by  no  niwins  in  eontradiction  to 
(heir  cliaractcr  an  a  local  lulHTCuIar  pniecss.  Tn  this  connexion  lite  fact  it*  of 
great  practical  importance  that  even  tbe  pressun'  paralyses  may  be  completely 
nston^l.  as  fur  as  tlie  cause  of  ibi'  c'Oinpn-ssion  can  lie  n-ituivcd  by  the  Hbsorp- 
tion  of  inthiriiniatory  and  tubereubms  new  growths,  so  tliat  a  complete  and 
permanent  recovery  may  take  ]>lacc  even  after  tiic  paralysis  bus  lasted  for  some 
nionthrt.  or  a  y»^r,  or  even  a  year  and  a  half.  Such  recoveriei*  have  been  seen 
in  a  considerable  number  of  cases  by  others  and  also  by  ourselves.  They  are 
explained  In  part  by  the  rnsloration  of  funelion  in  filjers  whielrwere  wnderwl 
merely  iticapable  of  e«uidiietion  by  pressure.  Init  not  completely  ilestroyed 
(page  30H),  ami  in  part  |>crbap8  in  old  cashes  by  ibt  oceurreuce  of  regenera- 
tion, tickler  has  nia4!c  the  interesting  obsiervation  in  my  clinic  that 
the  ends  of  the  pyramidal  fillers  in  the  Lateral  tract  may  grow  out  above 
nn  i>\i\  comprcwion,  pa.*s  around  the  si'nr  of  llie  compresHinn  through  ihc  an- 
terior fissure,  and  enter  the  eord  below  it  to  their  anti-rinr  horns. 

Altliongli,  according  to  lliis,  the  prognosis  in  a  part  of  the  cases  of  ppca- 
Bnre  paralysis  from  Hiioudylitis  is  comparatively  good,  still,  many  otlier  caaea 
terminate  unfavorably.  The  cause  lies  either  in  tbe  occurrence  of  dangerous 
("cquela?  of  tbe  paralysis,  piicli  as  l^dstiriw,  cystitis,  or  pyidrmi-pbrilis,  witli 
fever  and  increasing  general  weakness;  or  in  the  developntent  of  other  tu- 
Ijereular  dis(*ases,  es|}«?cially  pbtbisis,  (ir  more  rarely  iriiliary  lubtnnitosis  or 
tubercular  meningitis,  which  prove  fatal.     In  some  cases  there  is  a  stationary 
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]MjraI_vtif  tvjridilinn,  Kiiici'  llic  virrlelirat  dii^t'aAe  roi-overs  and  sclemsis  «inw8 
in  tlip  eurd,  whieh  is  oijmbli?  of  no  furl  her  eliangt'. 

a.    ThK    J*«KsSIttK    I'AHAI.YHKS    IN    CaNCKR    til'   THE    VKnTEBIt-T. — In    prCS- 

Kurc  piiralysis  from  canetT  or  tlie  vertclmv,  wIml-Ii  is  not  wry  mr^,  tliw  spinal 
afftTlion  ifiiiy  i*u«m  to  U-  priiiuirv,  fsipt-cinllv  wlicn  tlif  |iriiiinn-  growih  (tiivust. 
etc-.)  lias  not  ti]>  t«  that  time  c-au^tpd  any  very  slrlkin^i  i-liriical  8V[n|i(uriis. 
The  firet  syinpttiin  is  usiiall)  jNiiii,  butli  in  tlie  region  of  the  iifw  gnnvth  and 
railialiiig  in  iM>iiralgic  ftu'tn.  The  pain  bcecmics  distrc^t^in^  if  the  nimor 
grows  alumt  an<l  I'miipresscfi  the  posterior  riHita  {"  fiiirnpiryui  fjnlamsn"). 
The  olliei-  spinal  H.vniptoms  arc  pixt-'leely  anal't^rmi^  (u  Ih'we  in  compression 
of  the  cord  by  verteltral  carles,  ami  therefore  tliey  need  not  lie  dewribi'd  ajiain 
in  detail.  ('Iianges  in  tlie  shape  of  the  vertcliral  cDiuuin  sotnetime*  oeeur, 
tmt  we  only  rarely  Hnd  a  eliaracteriatlc  nnf^nlar  gihlniR,  as  in  verteliral  tuber- 
culosis. The  genend  eamerniis  eoeliesia  is  usually  soon  apparent.  Tlie 
eniirse  is  in  jri-ncrnl  more  nipid  tliun  in  caries-  The  disease  rarely  lasts  more 
tliim  nine  to  ciglitccD  nioiitlw  before  Itrt  inviiriably  fatal  end. 

Diapno»i».— The  fre<iiieiicy  at  the  preagure  paralyses  of  the  spinal  cord 
adninniffheF  ur  to  examine  the  vertoliral  column  carefully  in  every  caw  of 
ttpinnl  disease,  eapeeiallv  if  the  ease  in  (pieslioii  cannot  tie  referred  to  one  of 
(he  s[MH-ial  lyjM's  oC  tiysteniic  diseases  (riilp  iitjrn).  W'v  HJiuidil  hmk  esiMH'ially 
(or  the  stilTness  of  speiial  parts  of  tlic  vertebral  column  on  movements  of  tlie 
head  or  trunk,  and  ali*o  for  tlie  pronounced  tendemeM  of  single  vertehni-  to 
preBRure,  and.  finally,  as  a  most  Important  and  most  certain  pipn,  for  the  de- 
formity of  the  vertebral  column,  tlift  marked  pntjwtion  of  a  ftiugle  Bpinous 
process,  or  the  fomiation  of  an  evident  angular  kypliosin,  If  w  find  micli  a 
Potl's  hosts  the  diagnosis  is  easy,  an<l  we  can  then  at  any  rale  wfer  thi>  ex- 
isting cord  symptoms  to  a  compression  of  (he  cord  caused  by  a  disease  of  the 
vertehrip. 

The  diagnosis  is  more  difTieult  if  (lie  sign?  of  an  iiffeetinn  nf  (he  vertehne 
be  not  I'vidcrit.  It  iiiusi  oner  for  nil  lie  stated  tluit  viM-lMhral  enrii'-s  doi's  not 
invariably  and  necessarily  result  in  a  nianifeat  knuckle,  and  that  even  tlie 
tenderness  of  the  vertebrte  to  pressure  is  sometimes  very  slight  in  spondylitis. 
In  mieli  caseft  the  exatniiuitiim  of  the  vi-rli-hnd  i-<diimn  must  \ti:  ri'iieated  fre- 
quently, since  even  slight  iinoiimlies  ohlaiu  a  dingnoslic  value  if  constanlly 
prtrsent.  The  lliinlgen-niy  esaniiiialion  of  the  spiiud  enluiiin  ih  of  llie  greatest 
diagnostic  importance.  In  good  Hiintgen  photographs  the  disease<l  verlelim! 
can  generally  he  readily  recognized  (differeneea  in  shape,  changw  in  the  in- 
tervertebral disc?,  cliangos  in  the  structun*  of  the  vertebra?,  etc.). 

Clinically,  ihe  mopt  clmraetcristie  features  of  a  eompresainn  of  the  cord 
are  its  bf^inning  with  syni]itonifl  nf  sensory  irritation,  the  jii'rsistent  and  more 
or  less  severe  pain  in  the  back,  the  preponderance  of  pymptoms  of  motor  pa- 
ralysis with  compHratively  little  disturbance  of  eensihility,  and  finally  the  fre- 
quent asymmetry  of  the  symptoms  on  the  two  pides,  which  mny  even  recall 
the  type  of  the  so-called  "  unilateral  lesion  '*  of  the  spinal  cord  (fide 
infra).  Sometimes  the  cause  of  the  spinal  symptoms  is  a(  first  obt»cure, 
and  later  on  in  the  diaease  a  niarke<l  anomaly  of  the  vertebral  column 
clevclojw. 

If  the  diagniwis  of  iin  affection  of  the  vertobne  be  certain,  the  next  ques- 
tion is  ae  to  the  nature  of  it,  es|>ccially  whether  we  have  to  ihi  with  a  epomly- 


THE   PRESSURE    PARALYSES  OF  THE  SPINAL  CORD 


309 


litis  or  with  u  cauwr  of  llie  vertebric.     Since  spondylitis  is  by  for  the  more 

fnM|Ut'nt  (liscjisc,  wt*  iriiist  nlwfty!»  tiiink  i»f  lliiil  first,  espwially  in  young 
jieople  ]tre<ii^pr>sp(l  to  tulierculosi?,  and  where  we  jiavo  the  frinnation  o£  a 
pronounced  anpiilAi'  k>'phosls.  Tc^mpcmturc  in  also  important  in  tlic  diftg- 
mwis  <if  unries  of  the  vertchra*.  Slij(lit  olevntiniis  of  temi»LT«tiin',  wliich  are 
BO  chHiiirliTislif  iif  a\[  liilKTciilmin  iliwaws,  frt'ijut'ntly  ht-Ip  In  t'stahlisli  the 
diafrrin-iis  nf  gpondylitisi.  Markod  ijitreafc  in  the  frctjucucy  nf  tli*^  pulse,  when 
the  tt'tiipcratiirt:  la  approximately  normal,  to  a  certain  extent  aLso  favors  the 
afuuniption  nf  a  tuherculutis  spondylitis.  In  c-aneer  of  the  vertebra;  tlie  coarser 
chiHigen  in  tho  form  of  the  verleSrnI  cotiiinn  an*  ncincrrally  less  marked.  This 
alTi.'ftiiiii  ik?\i!lcij«  iisiutlly  in  older  [n'oplt'.  jifler  the  «j;e  of  forty,  and  is 
manifested,  an  we  \n\\f-  siiiil,  hy  the  «rr<iat  iitlensity  of  the  iiiiliiil  syiiiptoiris  (if 
wnsory  irritation.  The  diwifvery  of  a  primary  L;anc['r  is  necewary  in  the 
lirst  place.  Tliufs  for  example,  (^roer  nf  the  vertolira*  ot-ciini  at  times  sec- 
ondiirily  to  a  [Miniary  (■ani]ioma  nf  (lie  t:itiiiini'h.  ]\y  far  tliR  jtrcjiter  mitn- 
Iht  of  eil-ses  of  LiUiicr  ul'  llie  vurlchni!  wlncii  I  liiive  seen  oec-nrred  sei-ondfirily 
tn  i*ani.*(>r  of  the  hn'usl.  In  simv'  i-am's  thu  priiiiiiry  tuirior  had  hei'ii  i-.\lir- 
palud,  an'l,  iieverthflesa  (not  infrei|ucnlly  even  withitut  any  deiiiont*tndile 
l<x-al  reeurreuce},  a  iiecondury  carcinoum  of  the  t>pinu  had  c|evelo]>ed.  If 
patients  with  carcinnma  of  tlie  lirt'ast  (ojH'rated  on  or  not)  suffer  from  ron- 
linuoiis  pain  in  the  Iwiek  and  lunitiar  region,  we  may  n;enerally  assume  that 
tJw)  onset  tif  this  sail  ('onijiliitilion  has  oceiirnsl.  The  prifsem-e  of  car- 
c'inomntouB  l_nnpli-gla!id!*  in  tlic  injjiitnal  region  may  otrasionatly  assist  in 
iiiakinj/  a  iliH^rno^is.  Finally,  a  ctrtiun  i»lreS8  is  In  he  laid  on  the  well-krmwn 
general  liahit  of  patiL>nts  with  ciineer,  ou  the  petiuliar  caneerous  crachexia,  and 
on  the  whole  eoiirm-  nf  the  difease. 

In  re^rd  in  tlio  distjnetinn  liclween  earics  of  the  vertebni^  and  sarcoma  of 
the  dnni  maler,  we  the  crhaptiT  on  Tumors  of  the  Spinal  (-'ord. 

The  place  of  c(nn[)ression  i^,  in  the  majority  of  eases,  to  he  reeotrnizi-d  by 
the  evident  localizalion  of  the  disease  of  the  vertcbnp.  The  Itonlj^'n-ray 
examination  jrenerally  jjivr*  us  information  that  is  of  thy  greatest  value. 
In  other  rcspeits  the  same  rules  hold  for  loealizaticm  which  we  have  given 
in  dftai!  in  ihi*  swimd  i-hapter  of  this  sectioii  (jpti;;e  Sft.^i  et  se(j.). 

Treatment. —  In  regard  tit  the  spet-iid  Irealtiient  of  spondylitis,  cspeeially 
the  ortliopeilic-  treatment,  wo  n)ust  rerer  tt»  the  Icxt-hooks  oE  siirijcry.  Ttic 
most  bcnelU  i*  to  he  expected  from  the  various  eonlrivantes  for  extension  of 
the  spinal  enluinn.  It  cannot  be  denied,  and  we  have  onrf;clves  several  times 
BCi'ti,  that  sui'h  evtensinn  sniui»tiines  ]>nMluees  a  dfciditd  dimitntt!on  nf  the 
pressure  on  llie  i-oiil.  wliieli  is  followed  by  a  remarkably  ra|)id  iiiipruvi-nient 
of  certain  syniptnms  of  pnridysis.  Siieli  ol>tierva1ions  iire  strongly  in  favor  nf 
Qur  theory  llrnt  the  action  of  vertebral  caries  is  usually  purely  mechanical. 
Very  often,  however,  we  Jiavo  liad  to  admit  that  the  cxtcnsiiin  apparatus 
iiraa  of  no  Itonffil  or  only  of  temporary  benefit,  or  ttint  it  nven  materially  ag- 
ravaled  the  ]>iitient*s  distn-ss.  In  \er(ebral  caries  with  eoevisling  spinal 
py'iiptorns  we  must  theri'fnri"  u^e  exiensirm  of  (he  vertchni'  with  {-iiiition.  The 
use  nf  meehanieal  supports  and  jnc-kels  fSayreV  plaster  jacket.  LorenzV  plas- 
ler  Ih-'iI,  etc.).  wlii^fi  are  also  reconmiendeil,  i-aiinot  be  considered  here  id 
Surgical  interferenc*'    (laminectomy)   to  remove  compressing  masses 

pas,  etc.,  has  been  repeatedly  tried  in  vertebral  caries,  sometimes  with 
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benefit,  but  often  without  Buceess.  At  any  rate,  we  should  decide  on  opera- 
tion only  after  other  metlioda  of  treatment  have  been  unsuccessful. 

In  most  cases  we  are  limited  to  a  general  symptomatic  and  dietetic  treat- 
ment. Persistent  rest  in  bed,  on  the  back,  is  of  the  greatest  importance,  and 
it  must  always  be  strongly  advised.  Several  cases  of  complete  recovery  from 
severe  pressure  paraplegia,  which  we  have  had  under  our  own  observation,  were 
due  to  this  alone.  The  most  careful  treatment  of  the  general  condition 
(fresh  air,  good  food,  cod-liver  oil,  arsenic,  iron,  etc.)  of  course  also  demands 
attention.  We  have  seen  very  unfavorable  action  from  Koch's  tuberculin. 
The  reaction  of  the  tuberculous  focus  may  be  followed  by  an  increase  in  the 
symptoms  of  compression.  Local  applications  to  the  vertet)ral  column  arc 
much  used,  particularly  green  soap,  painting  with  iodin,  and  especially  the 
actual  cautery.  The  use  of  the  latter  in  spondylitis  has  even  to-day  warm 
advocates,  and,  in  fact,  deserves  to  be  tried,  the  procedure  with  Paquelin'a 
thermocautery  being  especially  easy;  we  make  some  three  or  four  eschars  on 
each  side  of  the  diseased  vertebne. 

Among  other  remedies  we  may  mention  stabile  galvanization  at  the  point 
of  pressure,  and  the  electrical  treatment  of  the  paralyzed  extremities;  also 
the  use  of  baths,  especially  salt  baths.  In  regard  to  the  symptomatic  treat- 
ment, we  will  refer  to  the  following  chapter. 


CHAPTER   V 


ACUTE    AND    CHRONIC    MYELITIS 
(Traneverse  MyelUia.     Diffiue  Mt/elUis) 

Definition  and  JEtiology  of  Hyelitis. — "  Myelitis"  is  the  name  we  give  to 
those  infiamiiiatorv  degeuerative  dist^ases  of  the  spinal  cord  which  develop 
primarily  in  tlio  substance  of  the  cord  itself  and  lead  to  a  more  or  less  ex- 
tensive destruction  of  the  nervous  elements.  We  know  very  little  of  the 
■causes  of  these  diseases  and  of  the  precise  nature  and  manner  in  which  these 
causes  exert  their  niorliid  influence.  The  name  of  myelitis  has  been  u.sed 
until  recently  for  several  distinct  and  totally  dissimilar  morbid  processes, 
since  it  is  often  by  no  means  easy  to  recognize  the  precii^e  origin  of  the  ana- 
tomical changes.  At  any  rate,  we  must  recognize  this  uncertainty  in  the 
definition  of  myelitis,  and  at  least  try  as  mucli  as  possible  to  keep  Be])arate 
the  forms  which  surely  do  not  belong  in  the  same  grou]).  Thus  we  have  said 
expressly  in  the  previous  chapter  that  the  purely  mechanical  traumatic 
changes  in  the  spinal  cord  are  to  he  differentiated  from  true  myelitis  and  that 
the  inflaniimitnry  processes  in  these  case-i  are  at  most  secondary.  We  nmst 
also  emphasize  the  I'nct  that  ana'iuie  necrosis  of  the  tissues  from  vascular 
obstniction  (from  priuiiiry  endarteritis,  thrombosis,  or  embolism  of  the  ves- 
sels) does  not  seem  to  have  the  significance  in  the  cord  that  it  does  in  the 
bniin.  but  tliiit  we  must  always  i)eiir  in  mind  the  possibility  of  its  (K-currence, 
and  hold  lirrnly  lo  the  fundainentiil  distinction  k'tween  such  ameniie  soften- 
ing or  infarction  ;ind  primary  degenerative  innaiiimalioii.  It  is  very  difficult 
to  determine  the  position  wiiich  syphilis  holds  in  relation  to  the  definition 
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o£  myelitiB.  The  distinction  ib,  of  couree,  easy  in  tlie  rare  cases  where  there 
is  an  actual  gumma  iu  the  cord,  but  there  are  atiio  a  ;;ood  many  cases  of 
apparently  genuine  degenerative  myelitis  in  persons,  who  have  previously  had 
BVphilig.  In  these  cases  the  anatomical  HiidingA  oflcii  leave  u^  in  llit>  liirc-h, 
if  thi-  fiiie,ition  of  the  Myphilitif  nrigiit  of  Ilic  disease  is  to  be  answered  with 
it-rtainly.  Kvcn  in  caws  where  this  origin  is  n:T<»gnized,  the  way  in  wliidi 
the  Kvphilitii;  agent  uc-ts  is  still  utterly  oh*ture.  Mont  strew  iB  generally 
laid,  of  course,  upon  tlie  "«iH^-ific  gj-pliilitie  "  L-lianges  in  tlie  bhhMl  vessulB; 
liut  these  criteria  an*  not  wlmlly  unoqiiiv(x-al  in  tlieir  naturt;,  and  tlie  queB- 
lifiU  of  tilt'  mutual  relations  l>L-tweL<n  ihc  disease  of  the  vess4?ls  and  the  true 
parenchyirmti)ii«  changes  still  nee<ls  fiirlher  discuiwinn.  It  is,  luiwever,  of 
practice]  importance  to  know  that  syphilis  apparently  plaj's  a  considerable 
part  in  the  stiology  of  the  spinal  diseases  hitlierta  classed  as  myelitis.  Mye- 
litiB of  the  upper  dorsal  conl,  wliicti  runs  its  course  chiefly  under  the  fonn 
of  spastic  spinal  ])araly8is  ((/.  r. ),  j^eiiifl  frequenlly  tu  be  due  to  previous  syph- 
ilis, ft'c  will  return  to  this  (jiiestioii  in  the  chrtptcr  on  Syjiliiliw  of  the  Spinal 
Cord.  The  rcecnt  *ero-diagnustic  methods  of  examination  will  alBO  be  dis- 
coaeed  under  the  same  heading. 

We  can  call  only  those  procefises  genuine  myelitis  in  which  some  excitant 
of  inrtammation  from  an  externfll  source  (exogenous)  acts  Uwally  upon  the 
Bubfitance  of  the  spinal  cord  and  causes  diffuse  inlUmmator>'  degenerative 
changes  (herein.  Such  genuine  myelitides  are  decidedly  rare,  and  little 
definite  is  yet  known  as  En  llicir  muses.  Wc  sometimes  see  the  disea^  <le- 
velop  in  previoufily  healthy  jiersous  without,  however,  being  able  to  demon- 
strate any  toxic  iii)!m-;icc  wlijitcvcr.  In  other  case«  the  hiariie  is  laitl  upon 
exposure  to  cold,  repeated  wettings,  physical  overexerliou  (sueli  as  military 
maneuvers],  etc.  Tn  woincn  the  lirvl  symptnmii  of  the  ilisease  Krtmctinies  fol- 
low childbed.  These  nllegcd  causes,  however,  play  at  most  the  part  of  an 
exciting  cause.  It  iti  wholly  out  of  the  question  that  sexual  exiri>sL-8,  m  was 
formerly  believed,  can  of  themselves  ]fta<l  to  anatomical  diseaae  of  the  spinal 
cord;  the  .«anie  is  true  of  severe  cmolionul  disturhaiufs. 

We  may  a)^<:i]nii>  that  the  s|>cci»l  ciUD^e  of  true  aeiite  myelitis  Js  in  all  prfdia- 
hilily  Rfjme  infecliiMis  germ.  This  has  Iveen  maintained  for  some  tinje  by  me 
in  n-giird  to  acute  poliuitiyditis  {viite  iitfrn);  but  the  evidence  is  iiK-rensiiig 
in  favor  of  the  infectious  nature  of  acute  transversw  myelitis  also.  Thus  1 
have  seen  a  ca.se  follow  a  fclou,  and  staphylocoa-i  were  found  in  the  cerebro- 
spinal ihiid,  which  was  witlidniwii  by  liiinbar  ]ninclure.  Fiinttner  fonnd 
pneumocncci  in  the  fnei  of  inflntniimtion  in  ti  etise  of  ncute  disspiniimtcil  mye- 
litis, lu  •short,  it  is  prnliable  that  we  shall  obtain  mlill  cleiiriT  ideas  uf  the 
ffliology  of  acute  myelitis  by  continued  investigations.  There  is  no  doubt 
that  infectious  causes  are  to  lie  «)r«iilere<l  in  the  rarn  cases  of  purulent  in- 
flammation of  the  lonl  (abscess  of  the  I'oril)  ;  ihe  .-tame  is  Inic  of  the  mycli- 
ti<lc*  following  wnu-  infectious  diseases  (typlioid  fever,  smallpox,  erysipelas, 
influenza,  malaria,  gonorrliea.  etc.).  Hut  the  ipicstion  whether  the  diseatie  in 
all  these  acute  myelitides  is  due  to  the  direct  action  of  the  bacteria  which  have 
penetratcfl  the  spinal  cord,  or  is  merely  the  result  of  tlie  action  of  Ibeir  toxins, 
is  of  fundftinental  importance.  In  my  opinldii  lioth  these  possibililies  must 
be  considered.  Pci-!(onally,  I  am  inclined  to  regard  cin-umscribed,  insular 
myelitis  (transverse  myelitis  pro|)er)  as  due  directly  to  a  bacterial  invasion, 
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■nd  dissRminatmi  mvt>1itis  hk  iluc  (n  Miu  action  of  toxins.  Tn  this  way, 
altMf,  \\k  Iruiisitiou  of  diesomiiiatod  mycHtiB  to  "tract  utleclions"  ie  best 
explained. 

That  aeconciary  mv*Oitis  may  urwo  by  dirrct  exlnmion  of  the  inflammatory 
process  frurii  tltu  vji-inity  huis  lH>tiii  tlulinilL^ly  ilL'ttTiikiiie)!  oiil>  in  amiiu  piini- 
li'tit  tiit>iiitigitift  (cKjNTmllv  iIh*  ejiiiJciiiit-  rcii'lini-sitiiiiil  ffirrii )  iiml  tulteii'iilar 
meningitis.  I[i  llii'  r»tt»'r  ruses  fdninTly  vlitssfd  iiiuler  itiin  lieinling,  we  liave 
to  do,  as  liaa  re[n-*atfdly  Uvu  suid,  uiaiuly  wiili  purely  iiit-rliiuiieal  i-ou»e- 
(|uen<:tf8.  The  hypothesis  that  neuritic  processes  may  extend  lo  the  conl 
(jiaondino;  ncuritifi)  we  Imvo  already  {pAge  2lM)  t-harflcterized  a^  doubtfu] 
and  prHctlcaily  tidiinpurtaiit. 

PathoIog;ica)  Anatomy.— Marriwi-npicHl  examirmtiiui  of  tht?  conl  in  its  fi-esh 
condition  shows  no  Illarl^i<d  ]>athulo>!u:!il  i:imn;!i>s  except  in  &  small  nuinlier 
of  eatics.  At  the  i\r»i  ^lnnct\  the  spinal  cord  often  seeing  almost  completely 
normal,  o\'eii  if  then*  \mw  Ihvii  Nn'cn>  !<[)iii)d  syinptoiii)*  diirinfr  life,  and 
Riiiiieliincti  tlie  opacitioii;  and  adhesions  of  tliL>  ]jia,  whirli  often  f^trikc  uft  ut 
first,  have  ikj  practical  irnpnrtancy.  If  we  lest  the  coni-i»tt*noy  of  llie  cord 
cai-efully  liy  tou(-liins  it,  of  cuursc  a  cliaiijjy  in  it  often  strikes  the  practii-ed 
cxainiucr,  since  the  cord  over  a  definite  extent  is  either  softer  and  more  tlex- 
il)lc,  or,  on  the  oilier  hand,  harder  and  firmer  than  normal.  If  we  make  a 
nuniU^r  of  crof^s  sections  tlirongli  ilic  coi'd,  we  notice  tliiit  the  siilxttauce  of 
the  eord  riseit  up  rnm-e  on  section,  that  the  outline  of  the  giiiy  matter  in  \ef» 
distinct,  and  specially  that  the  white  matter  is  of  a  roddieh-gray  color,  anil 
thai  soiiH'tiiiH'j*  ihrre  is  also  a  rc'ldisdi,  hvpcrtemic  coUiring'  i>r  the  gniy  mat- 
ter. In  w>me  <'ji!ses  we  can  rccnfjnize  small  cnpillary  lieniorrliji^^es  with  the 
naked  eye.  The  nioie  acute  the  rliseasp  the  softer,  as  a  rale,  in  the  cord  in 
the  part  diseai*ed  ("acute  inflammalorv  softening").  If  the  disease  w 
ehronic,  ^r  if  w,nue  time  has;  elapiied  since  the  expimtion  of  the  acnie  initial 
Blage,  tlie  cord  in  the  di.«eai<cd  s(Hit  h  denser,  firmer,  8clero<seii,  an<l  gniyep 
in  color  on  iie<.tion,  Init  it  is  not  possible  to  detemiine  precisely  in  the  fresh 
cord  the  extent  anil  decree  of  th^  dis*'aee. 

The  clianges  are  much  more  plainly  visilile  if  we  harden  the  cord  in 
oliromic  acid,  or  Midh-rV  flnid,'  fnr  at  leant  eight  or  1<>ii  wi'ckH.  .All  the  nor- 
mal fiartH  of  the  white  iiiatter  of  the  cord  ajtsnme  a  dark-green  enlnr.  which 
h  really  ihic  to  the  staining  of  the  medullary  sheaths  liy  the  cliroiuie  acid. 
The  rlisea^ed  portions,  in  xvhich  the  nieilullary  sheaths  are  mainly  if  not  en- 
tirely aiisent,  are  thu«  often  very  sh-irply  dif»tin;ruiRhed  from  the  healthy, 
dark-green  iHirfions,  Sinc^>  similar, "altlion^h  less  sharply  ilefine<l,  differences 
in  color  hclwcen  healfhv  and  diseased  lij^stui'  arc  also  noticed  in  the  gray  mat- 
ter, the  cross  section  of  tlio  cord,  well  hardened  in  chromic  acid,  usually  gives 
ijuite  a  coi-recl  iden  of  the  extent  of  tlie  disease. 

We  obtain  more  preeifto  dlselosurei*,  Iiciwever,  as  to  the  form  of  the  ana- 
tomieal  changes  hy  microscopical  exantination.  AVhen  made  nn  the  freiih, 
unliardeneil  conl.  it  alTm-ds  litile  inftiritiation.  'I'he  jiresenee  of  nunierouft 
granular  wIIh  (vide,  infra]  In  fresh  ten^cd-out  preparations  Ih  (be  only  thing 
that  is  important,  since  they  show  with  certainty  the  existence  of  a  patlio- 
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logical  cbaD((o.  IT,  bowcver,  we  make  thin  cross  sections  of  the  Iwnleocd 
ciiril,  and  stain  tlierii  viitt  carmine  or  some  fliinilar  staining  tliiid,  cvcti  llio 
naked  eye  notices  at  once  a  marked  diffeifm*  between  the  diseased  and  (lie 
healthy  tissue,  since  the  fnrnier,  which  ifi  always  rioher  in  neuroglia,  hati  a 
niutili  ilurkcr  staininj^,  anrl  thus  is  difi1inji"it^!iL'd  from  Ihc  lirlfjliler  normal 
tissue.  The  Tiiicntscujiir  I'XHniitiiitinii  imw  kIii>ws  Ilmt  in  thi-  dii^ea^iJ  psirtu 
the  normal  fK-rvc  tisiJue  luis  lieen  almost  whnllv  <>r  iit  It-asl  jwrtly  destroyed. 
Only  iK:t:asiunaIly  do  we  see  m;rve  (JlMira  of  nornial  ap])paninfe  remaining  here 
and  tlicre.  In  other  p1ai-e«  the  filierg  that  are  stilt  visiMe  arc  smaller  and 
atrophied,  ami  the  ii\)h  cylinders  havi>  in  part,  lost  lliirlr  ineiltdlary  fibentht;  or 
are  swolleu.  The  chunges  in  the  ganglion  c-ells  itre  lianler  to  follow,  but  in 
more  advanced  cases  they  aUo  slinw  marked  signs  of  deslriiclioii ;  tlu^y  are 
contracted,  rounder,  and  have  lost  tJieir  processes.  The  increase  of  tl)e  neu- 
roglia tissue  correjiponds  to  the  destruction  of  the  nerve  substance.  The 
nieshvs  of  the  neuroglia  extend  and  swell,  ko  that  the  space  formed  by  tlte 
deslnietion  of  the  nerve  tissue  is  in  great  uieasiin?  taken  up  by  neuroglia.  The 
older  the  ]>n.«r8K,  the  lirnu'r  and  more  fihr<nis  is  the  neuroglia.  The  nuclei 
of  the  neun)glia  iticreusc  in  nmnlK-r,  and  we  often  find  ii  very  great  increase 
in  those  peculiar,  tial  cel!s  with  many  processes,  first  described  by  Deilers 
and  named  after  him — the  sn-called  "  Deiters'  spider  cells."  The  fatty  ffranu- 
lar  cells  are  also  easily  i-ecognized  in  hflnienMl  preparations,  pmvided  they 
are  not  treated  with  alcohol.  They  lie  in  the  interstices  between  the  meshes 
of  tiM?  neuroglia,  and  are  especially  numerous  about  the  vessels.  They  are 
to  he  regarrlud  either  os  white  blood  corpuscles  or  perhaps  as  endothelial  cells 
from  the  sheaths  of  the  vespeU,  which  have  taken  up  the  fat  from  the  dis- 
intograted  nerve  sulislmu-e.  If,  therefore,  the  prucess  he  still  fresh,  or  if  it 
be  still  advajicing,  the  fnUy  granular  globules  are  to  be  mot  with  in  great 
numbers,  while  in  old,  R-leroscd  nodules  only  a  few  of  them,  or  scarcely  any. 
are  to  be  founrl.  The  changoi^  in  the  vessels  are  usually  very  striking.  They 
are  often  dilateil  and  congeste^l.  Here  and  there  there  mav  l*  hemorrhages. 
The  vascular  walls  are  thickoni'd,  especially  in  old  cases,  and  sometimes  have 
become  peculiarly  homogeniHius — "hyaline  degeneration";  and  a  large  nc- 
i-iiiiiiihitioii  iif  iiiiclr-i,  linns  nf  fatty  granular  cells  "r  p-cidinr  (■pithelinid  cells, 
may  he  found  about  the  vessels.  The  so-called  cor[)ora  amylai-ea  are  some- 
times  present  in  chnmic  cases  in  great  numbers,  and  sonietinies  they  are  only 
scanty.    Their  significance  and  their  genesis  are  still  unknown. 

The  extent  of  the  wh<de  process  varies  i-ory  much  in  different  cases.  It  is 
important  lo  dislinguish  (rue  transverse  myelitis  from  the  dissemiiialeil  fortn 
(myelitis  disseminata).  Tn  transverse  myelitis  we  find  one  main  fnciis  nf 
mjfc-elitis.  whiib  extends  in  a  diffuse  manner  over  the  greateit  part  of  the 
transverse  section  of  the  spinal  cord,  and  which  nmy  reach  upward  and  <lown- 
ward  for  a  space  of  ."i  to  10  cm.  or  more.  The  dorsal  ]x»rtion  of  the  cord  is 
most  frequpnlly  affecterl  (dorsal  mvelilisl.  the  upper  Inilf  Ircing  usually  most 
involved,  but  in  wimie  casus  the  lnwer  half  is  i-hii'fJy  iifTected.  Xearly  the 
whole  of  the  d«irsal  curd  is  often  the  seat  of  a  iliffiis*'  inflainniat/iry  afTection, 
which,  of  course,  differs  in  extent  at  difTer<'nt  levels.  In  other  much  rarer 
cases  the  <-hief  f<K-us  of  diseapc  h  in  the  cervicjd  cord  (cervical  myelitis),  some- 
what more  frequently  in  the  lumbar  cord  {lumbar  myelitis).  We  often  find 
small,  distinct  foci  in  the  vicinity  of  the  main  focus.    In  all  severe  and  long- 
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continued  cases  there  develops  later  s  aystemio  aM^ending  and  dearending 

fieeoodary  deg<?nerfltion  (ri'rfr  infra). 

At'ute  i]jrtH^iiiiniit(-d  iiiveliliH  )uui  a  difTerenl  form  of  anntomioal  diRtrtbulion. 
It  (H'curs  in  many  small  foci  which  may  extend  almost  thnmgliout  the  whole 
len^h  of  the  ti)rd.  Iitiliviilual  ciduninH  of  the  t-ord,  t!sjKH'i«il_v  the  pdMh^riur 
ccilumn^,  are  often  chi^Hy  aiTcvted.  Octaeionally  fcK-1  of  intlaniniation  are 
fiiiitid  tn  fxht  at  the  same  time  in  the  meiltillft,  the  poni^,  and  the  brain.  The 
frecjueiit  (Kx-nrrenc-e  nf  uptic  neuritis  (^11^^  infra)  xt'  nf  jjreat  (liasmwitio 
importance.  Aeute  ilisBeniinateti  myolitift  api»eare  apparently  fipontaneously, 
or  seiiondary  to  a  prefeding  infectious  disi^ase.  In  all  pmlwifiility  toxic*  Hub- 
Btances  (toxins)  play  the  most  important  jmrt  in  the  ])roilu<ii(»n  of  tluR  dis- 
ease. The  more  chronic  this  action  is.  the  more  the  disease  acquires  tlie  char- 
acter of  a  sim|i]e  tract  def^eneintion. 

The  Individual  Symptoms  of  MyelitU. — Ttio  counw!  of  iran«ver«e  myelitis 
differs  so  timdi  in  liilTt-nnit  (-hsch  llmt  it  is  irni)ossil)!e  Ut  (jive  a  picture  of  t!ie 
disease  u'liieh  will  tic  genernlly  apjdiealde.  Aceonlinf:  as  ont*  or  anotlser  part 
of  the  ord  is  involved,  the  elinicBl  symptoms  will  exhihil  many  4li(TereiK-c8, 
Tlie  following  description  will,  therefore,  tw  devoted  tirst  to  the  single  symp- 
tinns,  and  will  give  the  inferences  which  flcr*>rding  to  the  present  Btate  of  our 
knowledfjje,  may  Ih>  ilrtiwn  frntn  their  [in-sence  a8  to  tlir  seat  and  the  extent 
of  the  anato!iiii-aI  procctw;  not  until  then  will  we  endeavor  to  disttnguisli  tlje 
ditFerent  clinical  forms  of  myelitis. 

1.  SvMrTOMs  OF  MoroK  I'aiialysis. — Symptoms  of  motor  paralysis  arc 
not  only  the  chief  Bvmploms,  as  a  rule,  in  woll-developod  myelitiB,  but  are 
often  the  first  siffn  of  the  beffinnin^;  of  the  dlseano.  A  weakness  of  the  logs, 
frefjiieiilly  progressing  to  a  cmnph-le  jianily.HiK,  di'vcl4)|w  very  rapidly  in  acute 
myelitis,  and  more  sinwiy  in  thnse  varieties  which  take  a  mtire  cfimnic  cmirw. 

Since  tfie  paths  for  tlic  conduction  of  voluntary  motion  are  situated,  ns 
we  have  aeen,  in  the  antcro-latcral  cnhinms  of  the  spinal  cord,  we  conclude,  in 
every  npinal  ditiease  where  syrnptmns  of  paralysis  are  present,  tliat  lltere  is 
an  iniplicHtion  of  the  lateral  i'olnmns.  Rinrc,  furthermore,  in  transvei'se  mye- 
litis the  wliiile  cross  section  of  the  cord  is  more  or  less  involved,  the  paralysiB 
also  extends  to  the  two  halves  of  the  Itody;  parajdcgia  is  the  characteris- 
tic form  uf  piiralysis  in  transverse  niyeJitis.  Paraplegia  of  the  lower  ex- 
tremities may,  of  conrse,  arise  wherever  the  myelitis  is  situntcd.  wliether  in  the 
hnnbar,  dorsal,  or  cervical  region  :  t>nl  the  upper  exln^'Uiilies  necessarily  remain 
entirely  free  in  every  dorsal  or  tunibar  myelitis.  The  occurrence  of  paretic 
snnptoms  in  tl)e  arms  and  the  finnl  development  of  a  linichial  jiaraplcgio, 
jKiint  with  certainly  to  an  irnplicnlifm  of  tlie  cervical  i-egion.  to  a  cervical 
myelitis.  If  the  symptnms  of  paraly**is  aj-e  not  alike  in  the  two  curit'sponding 
extiiMnities.  hut  are  niore  marked  on  one  side  than  on  the  other,  the  ana- 
toniical  affection  must  also  be  more  intense  on  that  side  of  the  cor<l  than  on 
tlic  opposite  side.  If  the  motor  pyramidal  tracl  proper  is  alone  affected,  then 
the  paralysis  of  the  legs  is  not  ciuuplete,  liul  nffeits  principally  llexion  of  the 
leg  and  movements  of  the  foot.  If  a  complrlc  paraplegia  of  the  Inwer  ex- 
tremities exist,  we  can  always  infer  that  there  is  an  extensive  involvement 
of  the  antero-lateral  tracts. 

2.  SvMPTOMS  OF  MoTOit  iRniTATiov. — fiTOiptoms  of  motor  irritation  of 
varioua  «ort8  are  often  seen,  both  at  the  Iwginning  and  during  the  whole 
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course  of  mjrclitis.  Single  twitchinge  come  on  «poittaneouRly  in  the  limbs, 
wliich  are  at  tin-  satiir  time  pamlyzeil,  m-  at  least  i)arflic.  and  tliese  twiti'Ii- 
inga  ajc  short  and  rupit!  or  slow  and  ]ier*ii«li'nt.  The  tliighs  are  drawn  up 
on  \he  slHlomcn,  or  there  are  »evere  spasms  of  the  extcnaors.  The  intci-pre- 
tatron  of  these  symptoms  ia  not  always  easy.  It  is  often  partietilarly  hard  to 
decide  wht'ther  they  are  the  result  of  a  diroit  irritation  of  motor  rdi't-r«  in  the 
eorri,  or  whether  they  reprewnt  reflext^s  (rii/^  infru).  The  vaUie  uf  the  syinp; 
tonis  of  motor  irritation  for  thu  hji-alizntion  of  the  disifam-  is  nccurdin^ly 
slighl.  hiU.  of  eoHrse.  in  these  eases  we  must  eiMislder  chiefly  the  motor  traeta 
in  the  hiternl  (fihimm;. 

5.  Ataxia. — There  ran  he  no  douht  that  aetnal  ataxia  also  oceura  in  trans- 
verse myelitis,  hut  it  is  rarely  jmtiioiintri'd  Iwraiise  the  iHiexisting  ispustie  or 
pamlytic  eyniptonm,  whJeh  are  alinortt  alwuyA  present,  of  eourse  enneeal  the 
ataxia.  We  lla-rernre  see  evident  alaxie  disliirhimi-es  ralher  in  slow  eascsl 
which  do  not  niM-edily  Iwronuf  parujilejjic,  or  somcllnu'S  not  unlil  the  ilirti-ase 
improves.  In  regard  to  tlie  hxaijzation  of  the  dif^cftse,  we  may  always  con- 
clude, wfien  tltere  \&  ataxia,  that  tlie  jxwterior  colunms  are  involved.  Very 
marked  ataxia  of  the  arim^  and  leg.<t  ooeurs  tiicndnre  iti  acute  dituteminnli-d 
myelitis  of  the  posterior  columns. 

4.  I>isTfitiu.vrKs  01'  Sknsihii.itv. — Tfie  distnrhanees  of  iiensihility  usu- 
ally apjieiir  to  a  niurked  degree  only  in  llic  later  stnges  of  the  disease.  At 
tlie  outset  we  generally  notice  merely  mild  gymptoms  of  sensor^'  irritation  in 
the  legs,  siieh  ns  formication,  prickling,  niimlmrss.  a  woolly  feeling,  etc.,  while 
severe  pain  is  hardly  ever  present  in  Iran^erse  myelilif,  and  hence  it  alwrtya 
points  rutlter  to  some  afTcclinii  of  the  vcrli'hne  or  tlie  metiiiigi's.  In  very  m-iile 
myelitis  there  may  he  at  first  severe  k-cal  pain  in  the  back.  8ligiit  diminu- 
tion of  Bensihility  is  often  to  he  made  out  early  on  careful  examination,  hut, 
in  many  easPit,  the  (ienttihility  retuaiui*  for  a  long  time  wholly,  or  alnuist  wholly, 
intact,  either  be<-ause  the  Icnalizatinn  of  the  diseaw  ppares  the  sensriry  portions 
(if  the  eoril,  nr  Iwctiiise  the  utmsnry  [iiiths  of  i-omhii-tidii  are  [iiore  resistant, 
or  can  act  vicariously  for  one  another  to  a  higher  degree.  Tlie  more  care- 
fully we  examine,  the  earlier  shall  we  l»e  ahle,  as  «  rule,  to  And  at  least 
pailini  disUtrhances  of  scnsihilily.  From  the  reaidts  of  these  exnniinntions, 
we  can.  according  to  what  haf  heen  previously  paid  (page  l.iO),  draw  some 
conclusions  cnnceming  the  In^alization  f>f  the  myelitic  disease.  If  there  is 
mainly  a  disturhanee  of  the  neiisc  of  limch,  muscular  sense,  and  the  sense  of 
prejisure,  we  may  (.conclude  that  the  pristerior  enlumns  are  clnetly  alTected,  as  T 
have  fihservcil  particularly  in  cases  of  ilisyeininateil  myelitis.  Distiirhantes  of 
llie  sensihility  to  patu  bikJ  teiTi|>eraliire  indicate  an  involvenieut  of  the  gray 
posterior  horns.  '\\\  what  extent  involvement  of  tiie  lateral  tracts  can  produce 
distnrhanceD  of  sensihility  (analge.uia  and  thermoanf^lhesia!'')  has  so  far  l>een 
InsulTirieiitly  luvestigateil.  In  severe  transverse  tiivelilis  wc  always  find  marked 
distiirhances  of  sensation,  occasionally  even  ccmiplete  ameslhesia.  In  some  eases 
^  relanlatioii  nf  piiiti  jierception,  or  »  niarketl  liyjKM'a'slhesia  to  ^lainfut  stinmli 
(pin  pricks),  is  oliservcd. 

The  disturhani-e  of  sensihility  gives  important  service  in  estimating  the 
height  at  which  the  alTectlfrn  in  t)ie  cord  is  situated.  If  we  w>arch  on  the 
trunk  for  Ihi-  lluc  where  the  fuliiiK-niis  n-nsihilitv  l«Ti>iiies  norinal.  w<'  may 
from  this  dcfennine  Ihe  u]t]ier  lanimlary  ui  llie  myelitis  in  accordance  with  the 
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data  furnished  on  page  289,  hut  since  each  cutaneous  region,  as  has  been  said, 
is  supplied  with  sensory  filers  from  at  least  two  or  tliree  spinal  segments,  we 
must  look  for  the  upper  Iwundary  of  the  disease  not  simply  in  the  segment 
corresponding  to  the  upper  boundary  of  the  anaesthetic  area,  but  one  or  two 
segments  higher.  In  myelitis  in  the  lumbar  region  the  disturbance  of  sensi- 
bilitv  reaches  to  the  umbilicus,  or  even  a  little  higher;  in  myelitis  in  the  lower 
dorsal  region  it  reaches  about  to  the  lower  end  of  tiie  sternum ;  in  myelitis 
in  the  upper  dorsal  region  to  the  level  of  the  axillie;  and  in  cervical  myelitis 
the  sensibility  of  the  upper  extremities  is  also  impaired,  but  complete  anaes- 
thesia is  very  rare. 

5.  C.'UTANKOCS  Keflexem. — As  is  generally  assumetl,  the  reflex  arcs  in  the 
cord  are  found  at  aliout  the  same  level  as  the  centripetal  sensory  and  the 'cen- 
trifugal motor  fibers.  They  are  also  connected  with  fibers  which  come  from 
above  and  have  properties  of  reflex  inhibition.  If  these  filers  above  the  reflex 
arc  are  irritated,  tJie  reflex  is  tliereby  impaired;  but  if  the  conduction  be 
broken  in  these  fibers,  the  reflex  activity  appears  increased,  tlie  reflex  comes 
on  with  a  weaker  irritation,  and  the  contraction  is  more  vigorous.  If  the 
reflex  arc  itself  be  broken  at  any  ponit,  the  reflex  must  disappear. 

The  data  from  the  examination  of  the  patient  may  generally  be  harmo- 
nized with  this  scheme,  although,  of  course,  the  reality  probably  shows  more 
compIicate<l  conditions.  In  extensive  lumbar  myelitis,  by  which  the  reflex 
path  in  the  Iuml)ar  cord  is  broken,  the  cutaneous  reflexes  in  the  lower  ex- 
tremities must  Ix!  diminished  or  absent.  In  these  cases  the  loss  of  sensibility 
runs  about  parallel  to  the  diminution  of  the  reflexes.  In  dorsal  and  cervical 
myelitis,  however,  the  reflex  arc  in  the  lumbar  cord  remains  unimpaired,  but 
the  conduction  of  sensory  impressions  to  the  brain  may  very  well  be  inter- 
rupted, in  these  cases  Ihc  cutaneous  reflexes  are  retained,  even  when  there 
is  ana'stlicsin  :  or.  if  the  reflex  inhibitory  influences  Im?  removed,  they  are 
decidedly  increased.  [The  liabinski  and  Oppenheim  reflexes  are  often 
present. — K.]  The  cutaneous  reflexes  in  the  legs,  however,  may  also  be 
diminisliod  or  delayed  in  myelitis  of  the  lower  dorsal  cord,  in  which  case  we 
must  iuuigine.  as  a  rule,  a  secimdary  loss  of  excitability  of  the  fibers  and  cells 
presiding  over  the  reflex.  Concerning  the  details  of  reflex  contractions,  com- 
pare what  has  been  previously  said  on  page  207.  It  is  also  always  of  interest 
to  eMuiiine  the  creniaster  reflex,  the  alxlominal  reflex,  etc.  If  the  reflex  paths 
de.t(Ti!)ed  aiiove  (page  '^ii;!)  be  interrupted,  tlie  reflexes,  of  course,  must  be 
absent.  However,  these  reflexes  often  disappear  oven  when  the  disease  is  local- 
ised higher  up.  just  as  they  do  in  cerebral  hemiplegia  ((/.  v.).  as  we  shall  learn 
Inter  on. 

(J.  Tknihin  REFij;xi:.<. — Tlie  same  rules  generally  liold  in  judging  of  the 
tvndon  rcllcNes  as  are  to  l)e  considered  in  judging  of  the  condition  of  the 
cutaneous  ndlexi's.  We  know  that  the  reflex  arc  of  the  patellar  reflex  is  at 
ibo  level  of  the  second  to  tlie  fourth  luml>ar  segments  (page  293).  If  the 
>'«ir«u*v  -ones  of  the  (H)sterior  sensory  rootjs  or  the  ganglion  eclls  in  the  an- 
|vr<»»v  IhM-ns  be  disease<i  at  this  level,  tlie  patellar  reflex  must  ilisa])pear.  The 
Vv'bitKv*  tendon  n'llex  iinil  the  ankle  t-lonus  have  their  reflex  iircs  in  the  sacral 
^•^HK>m-i  v»t'  ihe  eord.  The  Acliillis-teiidim  reflex  is  always  absent  in  exten- 
\*\s'  ^f('«*'*«»-  »'f  the  i«tsterior  columns  and  of  the  gray  matter  in  the  correspond- 
4W  w«^t»>^  ^'^  tl'<'  lumbar  cord.     The  absence  of  the  tendon  reflexes  in  the 
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lower  extreniiHes  is  tlierofore  one  of  the  most  iniportaiit  points,  besides  tlie 
otiier  syniploiiis,  for  tlie  Jiagnosis  of  myelitis  of  tlie  lutiibar  cord.  In  almnst 
all  inriaiiiniatioiiB  al«ive  the  lumliar  cord — Ihtit  is,  in  ilorsal  and  cervifal 
myplitis — there  i»,  liowever,  a  vcrv  tlcciclHi]  im^i-cnsc  of  the  tmulon  ri*Hi'xis, 
the  resiill,  a;*  we  iimst  suppHi+f,  of  the  losn  nf  llie  iX'tU'x  inhibitory  influeiicL's. 
Wc  have  inucti  reatwn  to  assume  tlmt  the  libera  wliich  iiifluenec  the  cunditiun 
of  the  teiiilon  reflexes  run  eliieHy  in  the  pymniidni  tract  of  the  spinal  fi>r(l. 
We  may  therefore  at<s«rt  that,  with  a  coiitiiderahle  inerease  of  the  tendon  re- 
flcsf-s  in  the  lower  extremittefi,  the  jieat  of  tlit-  myelitis  must  he  alxjve  the 
lumhar  eurd — that  is,  in  the  eervical  or  dorsal  t-nrd— and  that  in  these  cases 
we  have  to  snp|>08e  that  the  lateral  eulunin^,  ]>arti(iilarty  the  rp-gion  of  the 
pyramidal  tracts,  are  chiefly  inifilieated.  In  cervical  myelitis  the  teoJon 
reflexes  in  tlie  upper  extremities  are  often  eonsiderahly  increased. 

Wr  have  already  Raid,  on  page  aojt  el  ttfff.,  what  is  necessar>'  in  TPfjard  to 
tlie  different  signs  of  the  iticreased  teiidoif  reflexes,  the  exaggenited  patellar 
reflex,  ankle  elcinus,  the  periijsleal  ridlcxes,  etc.  Tlie  |M!culiar  cliarai'ittr  which 
the  paralysis  of  the  lejjs  ri'ssnnu's  frnrn  tlie  fnci  that  the  lateral  pymmidal 
tracLs  are  principidly  involved  (spastic  i)araplegia)  will  f>e  dcst-riheJ  more 
fully  in  the  chapter  on  "spastic  spinal  paralysis"  {vide  infifi). 

7.  nisTrHnASCEs  ix  the  R(..\nnKn  Axn  IIkctum. — Disturhanecs  in  mic- 
turitinn  are  one  of  the  coninionest  symptoms  of  myelitis.  Ac<T»rding  to  the 
researches  of  L.  R.  iliillLT.  which  were  conducted  at  our  clinic,  the  empty- 
ing of  the  hladder  is  a  retlex  action  convcyetl  wdy  hy  tiie  synipathelic  nerv- 
ous sjtitem,  independently  of  the  spinal  cord.  In  the  healthy  adult,  liowever, 
the  hladder  reflex  ip  called  forth  "  vohintnrily  "'  by  the  eerehniin.  The  filfcra 
which  cntivey  the  n'flex  stiinnli  pass  downward  Ihrungliout  the  entire  length' 
iif  the  spinal  cord,  and  Iwive  the  latter  only  iil  the  emus  nicdullitrrs.  There- 
fore in  all  transverse  uJTections  of  the  spinal  <'ord  dysuria  (ditliculty  in  urina- 
tion) or  complete  retention  of  urine  appears  first.  If  the  bladder  be  tilled 
to  the  maxinmni.  the  overflow  urine  fjenorally  drihldes  away  (iseliuria  para- 
doxn].  After  some  time,  hnwever,  the  reflex  nieelianisui  for  eiiiptyinfj  the 
bladder  In-gins  to  fiinetion  of  its  own  aecnrd.  The  hhnlder  then  r.*mpliea 
itself  spontaneously  in  shorter  or  lo]i|t(er  intervals  (aliout  every  half  hour  to 
two  hours).  As  a  nile,  the  patients  are  aware  of  the  roming  on  of  the  roflejt, 
since  the  sensory  stimuli  conveyed  to  the  hiadtler  by  the  sympathetic  nerves 
are  still  transitiilterl  tn  the  brain  by  the  sjiinal  c-onl.  Tn  isolntoil  eases  this 
path  for  the  conduction  of  sensory  impulses  is  also  internipted,  and  the  blad- 
der is  then  emptied  wholly  uncouBcioiisty.  The  inhihilion  of  this  reflex  is 
powible  only  l)y  contraction  of  the  (striated)  compressor  nretlirie  muscle, 
which  is  also  generally  paralyzwl  in  cases  nf  myelitis.  In  patients  siiifering 
fnan  spiiml-cfird  disease,  wc  can  very  fn^iuenlly  produce  contraction  of  the 
bladder  with  involuntary  miclurition  by  atiiniilaling  the  akin  of  the  thighs, 
|>erineuui,  etc. 

The  clinical  significance  of  disturbances  of  the  hladder  in  myelitis,  and 
in  many  other  diseases  of  the  rord,  njwrl  from  the  great  dislrety  and  dia- 
eomforl  for  the  patient,  licvS  in  the  fact  that  they  very  often— almost  always 
in  Revere  eases — give  rise  to  the  development  nf  rystitis.  In  retention  of 
urine  the  use  of  the  catheter,  by  which  infiamnintory  irritants  are  often 
brought  into  the  bladder,  in  spite  of  all  attempts  at  disinfection,  leads  to  dc- 
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foui]M)»itioD  of  tlie  iiriiiv  Hinl  to  cystitiH.  In  ailililinn,  tlie  presence  of  stajf- 
iiating  and  decomposing  urine  in  tlic  urt'tlini  iiih_j'  sonH^times  lie  tin;  cause 
of  the  entranoe  of  thes«!  irritantit  into  the  bladder.  If  cystiti*  lias  di'veloptnl, 
it  may  he  followed  ntider  Honi*»  circumBtanceit  hy  pyelitis  and  purulent  pycdu- 
iit'iilirilis  (y.  r,),  whicfi  cnnditioris  iin*  uftfti  Tlie  immediate  cause  of  death 
Tnnii  tlic  se^iuela'  cnnnccii-d  with  llii-m,  siu-h  as  fever — aonietimes  osRocifltcl 
with  cbdis— general  weakuess,  and  emaciation. 

Defecation  is  also  disturtwd  in  many  casea  of  niyelitiB.  Tlwre  is  usually 
constipation  at  first,  itince  the  reflex  inetrhanism  for  emptying  the  rectum  in 
disturbed  in  a  siuiilar  way  ta  that  of  t\w.  lilndijpr.  I'nrcsiH  of  the  aUiioniinal 
niuftfrltrfi  is  an  iiiijiortant  faetor  here.  Soniciinies  the  toiieilipation  reaches 
such  a  degree  that  the  bowels  move  only  «l  intervals  of  one  or  two  wecka. 
I>efecation  ocrurs  later  on  in  a  purely  reflex  manner  (so-cniled  ineonlinenlta 
alvi).  It  eannot  be  voluntarily  inbihitwl  if  Ihe  external  tiphineter  of  the 
anuft  be  paralyzed,  since  the  spinal  center  of  the  latter  id  located  'ui  the  lowest 
sacral  segment  of  the  spinal  conl. 

In  conclusion  we  may  mention,  as  an  addendum,  that  the  sexual  functions 
are  often  considerably  disturbed  in  many  eases  of  myelitis,  and  finally  tliey 
may  lie  wliolly  hwt. 

S.  Tkophk"  Disturbances. — The  trophic  condition  of  the  paralyzed  mus- 
cles affords  extremely  important  points  for  diapnoiiis.  In  cervical  and  dorsal 
myelitip  the  motor  centers  in  tlie  l»mhar  cord  for  the  muscles  of  the  legs 
remain  itttact;  the  paralyzed  muscles,  therefore,  do  not  exhibit  rapid  atrophy, 
and,  above  all,  retain  thnir  normal  tdectrical  excitability.  A  certain  degree  of 
alropliy  nt'  tlie  muscles  is,  nevertheless,  frequently  found  in  such  cases;  litis 
Is  due  in  part  to  diminished  nutrition,  in  part  to  a  lack  of  movement  (*  atro- 
phy of  disuse").  In  tlavcid  palsies,  where  reflex  stimulation  is  aUo  lacking, 
or  very  much  rliminiahed,  atrophy  of  iho  nmscles  is  always  more  pronouiu;c(l. 
Rut  if  we  find  iu  myelitis  a  marki-d  atrophy,  with  reaction  oT  dc-^ciieralion 
in  the  musclps  of  the  lower  cxtretiiilies,  wi*  can  from  this  draw  a  definile 
I'oncliisioti  tliat  |he  anU'ririr  ^ray  cornun  or  tlie  libers  of  the  anlerinr  piKits 
in  the  lundiar  cor<l  are  nlTc<led  (sec  piigc  2^4'i).  In  an  nnalojrons  fashion 
degenerative  atn>phy  with  reaction  of  dej^eneration  in  the  muscle*  of  tbe 
upjier  extremities  points  to  an  affection  of  the  anterior  gray  matter  in  the 
cervical  cord. 

Trophic  difitorlianfeB  it>  the  skin  are  also  frequent.  We  often  find  the 
skin  dry,  hard,  with  a  scaly  epidermis,  and  the  nails  thickened  ami  brittle. 
Exceptionally  there  are  eruptions  of  herpes,  urticaria,  etc.  Vas(>motor  dis- 
turbances also  occur.  Sometimes  the  paralyzed  extremities  show  a  mottled, 
cyanotic  reddening:,  and  feel  cold.  Slight  rt^doma  is  quite  frequently  present 
in  the  paralyzed  parts.  Disturbances  of  the  sweat  secretion  are  not  infre- 
quent. We  find  either  that  it  is  nb^teut  or  that  there  is  a  jfivat  increase  in  it, 
so  that  the  paralyzed  parts  are  constantly  moist.  All  these  symptomB  have 
no  value  at  present   for  the  special  topical  diagnosis. 

The  frequent  occurrence  of  bedsorfts  in  the  sacral  re^i^ni  <^™r  "le  glutfei, 
or  more  rarely  over  the  trochanters,  on  the  feet  (heels),  or  the  inner  side  of 
the  knees,  is  of  great  practical  importance.  Although  trophic  and  vasomotor 
influences  may  play  a  part  in  tlieir  origin,  still,  their  ultimate  cause  is  alwaya 
to  he  found  in  external  conditions,  pressure,  uncleanliness,  etc.    The  more 


ACUTE  AND  CHTIONIC  MYELITIS        ^^^         819 

faulty  tlie  care  of  the  patient  is,  the  easier  bedettres  arif«.  With  completely 
paralyzed  and  an»6thetic  patients,  with  incontinence  of  nrine  and  feces,  of 
course  they  sonielimes  cHtiiiot  be  wliolly  and  permanently  avoided,  even  with 
the  most  c'art'ful  iiinniigi-ment.  Tlic  extent  uliifh  n  bedftorc  nmy  reacli  i« 
sotnetinieji  «l««>luttly  frightful.  A  large  part  of  the  gacruin  may  be  laid 
l»arc,  after  the  overlying  wift  parts  and  the  periosteum  have  t)€come  gan- 
grentJUfl  and  been  tJirown  off.  In  like  rianiier  deep  hedsorea  extending  to  the 
bone  are  oceasionally  fount]  on  tlie  heel.  Such  a  l»cd»inre  h  sometimes  the 
starting  point  uf  a  ]ir<»gn'»*siiig  ijlilfgriion.  If  wc  fail  lo  cliei*k  the  sprewd  of 
tlie  phlcgiiiiHi,  a  gi'iieral  wptic  {.iitnlition  dcvehjps  (fever,  chills,  diarrhea, 
splenic  culargeiueut,  etc.),  from  whicli  the  patient  liualliy  sticcuniba. 

i).  l)isTiKBA.\rKs  IN  TiiK  UHtnoN  OK  TKB  CKUKitKAi.  Nj-uviis  arc  entirely 
absent  in  must  cases  of  transverse  myelitis.  In  rare  cases  of  cervical  myelitis 
the  proct^fts  may  gradually  extend  upward  ami  give  rise  to  bulbar  syinptoniB. 
We  sometimes  see  changes  in  the  pupils  in  cervical  myelitis,  guch  as  in- 
equality and  spinal  myosin.  Lustly,  the  eunilination  of  acute  myelitis  with 
optic  neuritis  (vide  infra)  is  of  grf!at  interest. 

Different  Forms  of  Uyelitis.  Acute  and  Chronic  Myelitis.  UyeLitis  acuta 
disseminata. — The  whulu  picturt'  of  traiisvt^rsir  myelitis  in  'i\»  ditfi-rcnt  furms 
may  bi;  cunstructed  from  the  symptoms  described  in  detail  in  the  preceding 
pura^tiphs.  We  can  ut^tially  determine  without  difficulty,  at  least  approxi- 
mately, the  scat  and  extent  of  the  diiwase.  If  we  group  the  chief  syriiptonis 
of  the  different  fvnm  uf  niyeliliH  together,  according  to  the  location  of  the 
diseai^e  in  tJie  corfl,  Ihcy  are  as  follows: 

Cerviral  J/i;*:7i7i'.'{.— I'liraplegiji  of  the  legs,  coTiihined  with  more  or  leas  ex- 
tensive disUirliaiiccs  in  the  upper  extremities,  and  eventually  disturbances  of 
sensibility  over  a  like  c.itent.  At  times  atrophy  of  single  muscular  regions  in 
the  nrms.  No  marked  atmphy  in  the  legs.  Increased  tendon  rcflexeH  and 
spastic  symptoms  in  the  legs  and  often  in  the  arms.  Cutaneous  reflexes  in 
the  legs  retained,  and  sometimes  even  intrreased.  Disturbances  of  the  bladder 
an<l  recltini.     Sometime*  changes  in  the  pupils. 

Dursaf  ^lijfiitxg. — I'p[nT  (•\trt?iiiil ii's  free.  Mnlor,  jiiiii  tnetiluallv  scnsoiy, 
paraplegia  of  the  leg^,  without  pronounced  uiuwuliir  jitrophy;  preservation 
of  the  electrical  excitability  of  the  nerves  and  nmsclea.  Increased  tendon  re- 
flexes and  pronounced  spastic  synnptomfi  in  the  logs  (especially  in  myelitis 
in  the  upper  dorsal  ci»rd);  cutaneous  i-oflexes  retaine<l,  sonietinies  increased. 
I)Lstiirlninf.'es  uf  \.\w.  bladder  and  rectum. 

Lumbar  Myelitis. — Up|>er  extreitiities  free.  Motor,  and  eventually  sen- 
sory, paraplegia  of  the  logs.  Ciitflneoua  and  tendon  reflexes  in  the  legs  dimin- 
ished or  absent.  Generally  rapid  degenerative  muscular  atrophy  in  the  legs 
with  electrical  reaction  of  degeneration.  Disturbances  of  the  bladder  and 
rec-tun).  In  myelitis  of  the  foicpr  mrral  lonl  the  jmralysis  is  confined  chiefly 
to  the  distribuliou  of  the  scintics  and  the  blatlder  ami  rectum.  The  disturb- 
ance of  Bensulion  is  found  on  the  posterior  aspect  of  the  thighs,  the  buttocks, 
and  the  genitals  (page  390). 

The  above  division  of  tlio  different  forms  of  myelitis  refer.'i  only  to  the 
different  locations  of  Ihc  diseiuy-  and  the  difference  in  symptoms  thereby  pro- 
duced, BO  that  »■«  must  further  discuss  the  division  of  inyeliiiB  into  an  acuta 
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and  8  chronic  form.  Tliis  division  is  made  solely  by  olRMyrving  the  couree  oi 
the  difeaae.  or  from  the  »itatementi4  In  tlm  hi(<h)iy  uT  thi;  chsi?  iih  tu  dtirHlion; 
Ijut  we  miiitt  bfijir  in  mind  thitt  tiiis  reft-rs  tjiily  to  tlie  (irfet  stage  of  the  dia- 
easa,  to  llic  nLptdity  uitli  wltii-li  tlie  ttjyflitu:  syinplums  dtrvelop  at  thi>  Ktart 
In  most  eases  of  genuine  priiiniry  inyvlitis  the  niyclitie  aymjitoina  come  on 
very  wtddenly,  lend  in  ii  wry  short  litiie  (^oinelIiue»  in  a  few  days  nr  a  few 
wcuks)  lo  tlie  most  cminlete  partilysis  (paraplegia,  vpcical  [wiralyriis,  an:iw- 
tlic*itia..  beddort'S,  etc.),  lind  ailvniieu  irresistilfly,  causing  death  in  a  short 
time  (from  four  to  twelve  wpekti).  Sneli  i-ases  are,  of  eoiu*e,  railed  aoiile 
myolitiB.  We  siniietiiin-'s  sou,  however,  the  disease  heginiiing  acutt'ly,  and 
niprdly  dcvdiijiing  ii  iiwui'  or  U'ns  L-<iiiip!ete  parii])li!gia,  whieli  fltter  sonn*  time 
retnaine  untiroly  stati'uuiry.  or  at  least  shows  only  extruiiiely  («light  further 
cliangcfl.  Sueli  cases  nui^t  also  lie  classed  definitely  as  amite  myelitis,  although 
they  pitfBenl  hidfr  a  clirniiie  type  of  r^piiial  disease,  whieli  someiinics  lasts  for 
many  yeai*s;  hut  they  are  nlrm  inuhmhledly  cases  of  aeute  myelitis,  ending 
in  rfhiiive  recover)- — (hut  i:*,  ill  rw4>very  with  a  sear  or  defect  in  the  curd. 
We  can  cull  only  tliose  cases  actual  chronic  myelitis  which  arc  clirtinic  from 
the  first — that  is,  which  Iwgin  slowly  ami  pn^resa  gradually — but  such  forma 
of  actual  chronic  myelitis  are  very  rfire.  for  Ihe  nut  very  rare  catMis  which 
seem  to  iK'loiig  under  this  hejuliiig  during  life  usually  pnno  at  the  auh>p»y, 
at  leant  as  far  an  mir  experience  giies,  to  he  something  different — multiple 
sclerosis,  tumor,  condjincd  columnar  or  systeniie  disease,  etc. 

A  true  eircnmscrilted  clironie  transverse  inyclitia,  &o  far  as  we  know, 
nftvcr  occurs,  t'ertain  chronic  I  nut  degenerations  caused  hy  exogenous 
{toxic)  nuhslances  could  more  properly  I*  ilassi-nl  wiili  ihe  chronic  niyeMlides. 
The  spinal  degeneration  develops  more  or  leas  acutely,  depending  upon  the 
mode  of  tiction  *>f  these  toxin.s.  l.V-casioimlly,  also,  an  acule  itiilial  onset  may 
he  followed  by  a  slowly  ]>rogrcs3tug  course.  At  any  rate,  in  our  definition  of 
acute  and  cln'onlc  myelitis,  we  uiuat  pay  especial  attentirin  to  the  clinical 
course  and  an  a<'curale  history,  for  the  palhi>logi[-at  lesions  ahme  carinot  he 
conelusivf.  The  patlioloj;i.-'t  caiiiiot  determine  whether  u  given  transverse 
scjerrisis  of  the  nird  is  liie  n'siilt  nf  u  jihhh'ss  cliniiitc  fn>ni  the  first  or  of  a 
long-past  Hcnic  pr*iecss. 

II.  is  imporlaul  t«t  distinguish  two  Tortus  of  acute  myelitis — the  true  trans- 
verse ui>elitis  (ciixuniscril»ed,  foL-al  myelitis)  and  disseminated  myelitis. 
This  distinction,  at  the  present  stale  of  onr  knowledge,  is  not  very  easy,  since 
disseminated  myelitis,  as  a  rule,  runs  its  course  under  llic  clinical  picture 
fif  a  transverse  jMinijdcgia.  Therf?  arc,  however,  eftses  (especially  those  seen 
after  acute  infectious  diseases)  in  which  the  clinical  pictiire  rescmhies  more 
cU>sely  a  simple  or  combined  tract  dcgent: ration.  Acute  ata.\ia  with  loss  of 
tendon  reflexes  and  marked  clisturlianccs  of  the  hladdcr,  in  other  cAses  com- 
hinalions  i>f  ataxia  with  j)arcsis  and  spastic  comlitions,  have  heeii  tuost  fre- 
j|ueiitly  oIiM-rvcd.  Of  especial  diagnostic  importanci'  js  the  iiceurrcnce  of 
optic  neuritis,  wliioli  not  infro(|nenily.  in  conjunction  with  headache,  vertigo, 
vomiting,  and  visual  disturbances,  ushers  in  the  entire  clinical  picture.  The 
pnraplegic  symptoms  develop  a  short  time  after.  In  spite  of  the  fact  tliat 
the  sight  is  prai-tically  restored,  oplitlialmoscopic  exjimimition  always  sIiowb 
distinct  changes  in  (he  nptJc  nerve.  This  cxaminalion  should  therefore  not 
be  neglected  iu  any  case  of  acute  myelitis.     Hecovcry  from  acute  myelitis  is 
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perliapB  not  impossibie,  but  i(  is  run?.  Souk!  uf  Uie  "  Lured  tasfg  of  nivelitia," 
formerly  reported,  were  probably  unrecognized  multiple  neuritis,  eompi'es- 
sion  of  the  spiuiil  cord,  ete.  Some  recent  experiences  liave  taught  nie,  Ih)w- 
ever,  Ihiit  1b<>re  U  a  i-urahte  fonit  of  .'ic-ute  ditttttniiinatecl  tmct  iiiveMti.s  but 
these  cases  on-  very  nire. 

W'c  may  spi'iik  soniewliat  more  fre(|ueiitly  o[  relative  recovery  if  tiie  »cvere 
iaitial  ayiuptoms  subside  Ui  part  and  ehun^c  to  a  mild,  stationary,  morhid 
state.  The  fatal  termination  of  acute  or  chronii::  myelitis  is  the  result  of  the 
general  weakness  wliifli  iirially  seU  in:  or  it  i.-iiineK  fnirn  eyftilis  or  pyolo- 
nephritts,  holh  «f  whii-Ii  are  nftrri  ['imihimKi  witli  jiya'tiuc  conditions;  or  frmii 
exteusive  k-dsort^  with  secouilury  hcpsis,  or,  fiaully,  from  eotuc  complication, 
gui.li  !is  tiilK'ri.ulosiB  or  acute  discuses. 

Biagnoui. — Tlie  dia^notiiis  of  myolitie  in  always  made  by  conitidcrinf;  the 
whole  i:«>urse  of  the  dittease  (acaurate  history  I)  and  the  oxistiug  gnnip  of 
syinptiiins.  Tlitt  poswiUillly  of  a  coiiipresstfiii  of  the  cord,  by  diwase  of  the 
vertebra?,  etc.,  must  he  excluded  by  a  c'nreful  examination  of  the  vertebral 
coluiun  ( KiJntgcu-ray  examination,  if  possihlc),  and  by  connideralioii  of  the 
course  of  the  disease.  We  must  also  )«  sure  that  tlie  existing  syinptoms  do 
not  correspond  to  a  definile  typical  <liseape,  or  a  systeniit*  disease,  Init  that 
they  vim  iigree  only  with  the  assumption  of  a  diffuse  Iniiisvei-se  diwase  at  a 
certain  point  in  the  cord,  to  be  made  out  aeeurately  aeeoitling  to  the  8>"mp- 
toms.  An  accurate  history,  particularly  of  the  onset  of  the  disease,  ii*  of  the 
greatest  importance  in  determining  the  variety  of  tl)e  atTiHition.  If  trauma, 
sNTihilie,  etc.,  can  be  excUnled,  we  in<iuirt!  in  flu'  first  place  for  other  toxic 
iofectious  causes  (preceding  infectious  diseases,  totii«illitis,  intestinal  aJTiie- 
ticma,  etc.)  and  for  poBsihle  rheumatic  causjes  (catching  cold,  etc.).  In  all 
apftarcntly  spontaneous  spinal  paralyser  appearing  in  an  ncnte  inunncr  (that 
is,  in  a  few  days,  or,  at  most,  in  a  few  weeks),  the  as-iunifition  of  an  acute 
inflammatory  process  uf  IIib  s[)iiial  cord  is  aliuiwt  tlie  only  possihlt?  one.  .\r 
accurate  exuuLinatinn  will  then  gcncrHny  sliriw  » hctlier  we  are  dealing  with 
a  so-called  m'ule  |K)liornyelitis  (</.  r.)  or  a  disseniinaterl  acute  myelitis  ex- 
lending  either  IruMftvcrscly  nr  alotig  the  spinal  Iractn.  I'articular  aHenlion 
should  lie  paid  in  distinguisJiing  this  disease  from  acute  polyneuritis  {riiitr 
supni),  t<ince  it  \a  of  the  greatest  jmignostic  irnpurljince.  Atlenlion  should 
be  ilireeted,  above  all,  to  the  4-arly  occurrence  uf  |iaiu  and  teuilcrnet^s  in  the 
affected  cxtn-mities. 

The  diagnosis  is  nuich  more  difiicult  in  tfie  slowly  developiiig  pnniplcgias 
(that  is,  tho;<c  developing  wttliin  several  months  or  even  years).  If  spinal 
disease  can  l)e  exclude<!,  and  a  ehroitie  affei!tion  of  the  cord  itself  can.  there- 
fore, be  assumed,  tlia  diagnosis  of  a  "climnie  myelitis"  is  the  most  prolMible; 
hut,  as  we  have  already  emphasized  altovt',  the  ix-i'urreiiee  of  circumsi-ribed 
chronic  myelitis  bus  nnt  as  yet  been  pojutively  demonstrated.  Caw's  such  as 
are  cited  above  at  autopsy  generally  turn  out  to  be  either  true  niolliple 
sclerosis,  tumors  (glioma,  etc.),  or  so-called  combined  tract  disease.  Id  the 
description  of  all  tliese  diseases  wc  will  «inee  more  return  to  the  likeness  some- 
timcB  oliserved  lictwH-n  Oietn  nnd  tiimsversc  chronii'  uiydilis. 

Treatment, — Altlinu^Hi  therapeutic  endeavoi's  are  rarely  pennauenfly  nnd 
compielcly  successful,  slill,  we  can  often  relieve  the  iJulTeriug  and  delay  the  i-ml. 
In  recent  cases  absolute  rest  and  (juiet  of  the  patient  are  the  first  reijuisites. 
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fareful  (iiaphorei<is  may  U' Blliiniilfl :  inU-niHlly  wi'  uthninisler  tlir  salicvlaiefl, 
iodid  of  potossiuiii,  etc.  If  syjjliilis  cannot  be  detiuiteiy  cxcliidetl  in  tlie 
fftiolog)-,  intinctions  arc  prescribed  daily  (gr.  xlv  to  Ixxv  =  gm.  '6  to  6  ot  mer- 
curinl  ointnipnO  JinH  gr.  xxijss.  to  x.xx  ^  K^-  ^-^  *•*  2  of  ioclid  of  [xitassiuni 
art'  adniiiiislcreil  internally  daily.  [Tliese  liinses  of  iodid  are  often  inpiiflirierit 
(img('  4;il). — K.|  We  Hciirn-liiiii's  w*  dwidwl  inijiroveinent  from  this;  Imt 
in  some  cuses,  of  coiirst',  tin.'  rt'sult  h  uncertain,  or  the  tmitincnt  stvmfi  In 
eserl  even  an  unfavorable  inlluence  upon  the  disease.  In  the  latter  eaee  wu 
must  stop  it  at  once. 

In  the  later  stngcs  of  the  djeeasc  the  chief  methods  of  treatment  are 
electricity,  baths,  and  other  IiydnithcrajH-utic  measures.  We  alternate  these. 
New  attempts  at  cure  raise  the  patient's  courage  and  Iiope  afresh. 

Elwtricity  Jiiay  ^ivt*  .syiii]i1t>matic  improvement  in  many  cases,  but  it 
causes  recovery  only  exceptionally.  In  jjcvcrc  and  hopeless  cases,  liowevrr,  it 
is  at  least  the  best  meant?  of  consoling  the  patient.  The  constant  current  has 
the  ffTpatest  therapeutie  value.  We  use  larpe  electrodes  placed  on  the  vertebral 
column,  and  pass  not  tiio  strong  a  stabile  or  slowly  labile  current  through  the 
cord  for  about  four  or  five  minutes,  chiefly  through  the  region  where  we  sup- 
pose the  seat  of  the  disease  to  be.  We  u-^iiaMy  take  the  ascending  eiirivnt,  and 
alternate  with  the  two  poles  on  the  diseased  part.  Wc  sihouUl  avoid  reversals 
and  great  variations  in  the  strength  of  the  current.  We  associate  with  this 
|)eripheral  galvanlzatiim  and  faradization  of  the  mui^cles  and  nervet<  of  the 
paralyzed  extremities.  Single  nyinploms  sonielime«  dewrve  Hpeeial  attention 
— faradizntion  of  the  skin  in  niia'-tllie--i«,  galvanization  of  Hie  bladder  in 
vesical  weak|ie!*s,  etc.  The  eluetrieul  treHtrrieiitii  shmihl  take  pliux'  daily  or 
every  other  day.  If  wc  would  be  succesr^ful,  the  treatment  must  be  kept  up 
persii-tently  for  months. 

The  tnifltinent  of  myelitis  by  baths,  if  prudently  used,  may  alw)  be  of  evi- 
dent service.  Even  simple  tub  baths,  mich  as  can  be  hud  in  almost  every 
household,  do  gotnl  wrvice  under  some  ciR'umstanccs.  The  chief  rules  are 
never  to  make  the  baths  too  warm^abnut  HK'  or  95°  F.  at  most  (25**  to 
28°  R.) — lo  limit  them  at  iir.st  to  ten  or  lifteen  niinnles.  and  to  give  them 
at  tir^C  not  often<;r  than  three  or  four  times  a  week.  Sonieiimea  hot  baths 
{'ty  to  IMU^  F.  \'iH°  lo  -M"  K.|  r»r  more)  snmi  to  act  well,  but  in  other  viifi^R 
they  certainly  are  injuriouB.  If  (he  batlw  are  well  hmne,  ihi-y  may  be  em- 
plnycd  daily.  We  .•ilioutd  1m>  most  cautions  in  incipient  and  still  advancing 
eases.  The  hesit  action  of  the  simple  warm  bath  is  seen  in  chronic  niyrlitis 
with  pri'dntiiinant  spastic  symptoms.  In  these  cases  the  duration  of  the  baths 
may  Ik?  increase!  to  an  hour  or  more.  Sometimes  the  baths  work  still  better 
when  certain  subi^taneea  are  added,  eiipwially  if  we  nse  salt  baths,  which  are 
made  by  the  addition  of  5  or  10  pounds  of  common  salt  (Stassfurt  mU),  or 
4  to  (1  pounds  of  brine  soil,  or  1  to  3  <[imrts  of  brine  to  the  water.  The 
nenrogcn  balhx  and  llie  arlifieial  carbonic-acid  hnths,  which  have  been  rei-enlly 
intnidueed  by  several  nianufaeturers,  and  which  can  be  readily  installed  in 
every  house,  are  very  much  to  Ix?  recommended. 

If  we  can  send  patients  in  eauy  circumstances  to  n  health  resort,  the  car- 
bonie-neid  thermal  .«alt  springs  at  Oeynhnusen  and  Kauheim  are  most  suitnhle 
for  this  pu^po^e;  also  tbt-  Iiaths  at  Kissitigen,  Wifsbaden.  and  Baden-Baden, 
(iie  thermal  baths  of  Hagatz,  Tcplitz,  Wildbad,  Gastcin,  etc. 
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A  methodical  livdrnllierapoiilifi  treatment  Rometitnes  gives  quite  good  re-' 
suits;  but  in  lJiof«  cuf^en  we  t^lionld   ulinllv  nvuid  all  Ibe  iiioro  hemic  treat- 
ments, siirli  as  doiichw,  TJolcnt  rul)l)ir.g,  nnd  verj'  cold  haths.  and  cnijilfty  oiilj* 
filiorl,  cool,  full  or  half  Imiiis  m-  pack!),  iir  ntild  ctild  Hponging.     Hydrotlicra- 
pcutic»  arc  u^^milly  combined  with  olcctricity. 

Wo  can  Rxpcct  Imt  litUe  success  from  iiiteriml  treatment,  but  it  cannot  Iw 
di^IWDfted  with  in  practice.  A  trial  of  strychnin  (tiuhcutareously  or  by  the 
month)  is  most  to  ho  rvcommendiil,  and  also  ergotin,  nitrate  of  Hiker,  and 
espifially  iodi«l  of  piilMssiinii. 

The  ^etifriil  hygivnie  and  symptomatic  treatment  is  very  important.  The 
diet  should  I(C  strcngthcninjj  but  easily  digestible.  I^argc  amountfi  of  ?pirita, 
much  smoking,  inncli  tea  antl  ciifTee,  etc.,  are  to  be  avoided.  If  the  patient 
bt-comc*  bt'ilridden.  we  mutst  cnijiJoy  the  utmost  care  to  jjet  a  good  bed  in 
order  to  guard  again-^t  be<!nore?.  In  tievere  cases,  especialty  ■where  there  are 
diytijrbamt'!^  of  seiihibditv,  a  wiitfr  cusliitm  is  most  desirable.  The  palicnl'a 
poeition  mnst  also  be  frequently  changwl,  and  the  sacral  region  must  often  be 
wnshetl  and  ruhlicd.  Kvery  iiitipiujit  iK^dwiro  ninst  he-  very  cnrcfully  tmated, 
in  order  to  prevent  its  spreaiiing,  by  Peruvian  balsam  ointment  (1  to  30), 
dcnnato!,  salicylate  plaster,  or  mercurial  plaster,  wliit-h  acts  very  woll.  Whon 
the  Itetlsore  is  very  extensive  the  continuous  bath  is  frequently  the  only  remedy 
by  vhich  a  cnre  is  still  poi^ible. 

If  there  is  rfrlontion  of  urine  and  the  patient  has  to  he  cathetfrized.  the 
most  extreme  care  nmst  he  eniplnycd  in  clcHniiig  and  disinfecting  the  catheter, 
or  else  cystitis  will  develop  in  &  few  days.  If  a  cystitis  already  ctist^.  then 
nrntropin,  salol,  and  jHitaiwIum  chlorate  are  the  most  effective  internal  rem- 
edies. It  is  best  in  seven!  cases  to  war^h  out  the  hhuUler  regularly  with  boracic- 
acid  ^^dntion,  ficniianganate  of  potaw^liiiti,  and  like  renu'dir-s.  In  inllder  cases 
vre  itiav  try  chh)rate  of  potastiium  Inlernrilly.  With  inconlinetice,  nii>ri  are 
siipplird  »"ilh  a  suitalilc  urinal.  Wnmr-n  witli  Micoiilinence  itiiist  be  kept  very 
clean  (frci^ucntlv  changed  draw  sheets,  absorbent  pads  to  absorb  the  urine, 
etc.). 

C'on.itipntion  inni*t  l)e  met  according  to  the  general  rulc«.  We  should  l«e 
paring  with  nitlmrtics,  and  try  to  make  an  apfiropriate  diet  and  eneinata 
snlTK-e.  If  there  is  severf*  pain,  BuIieiitaneouB  injections  nf  innr]>hln  are  un- 
Bvoidable,  bnt  we  always  delay  this  as  long  as  possible,  although  finally  wc  let 
tile  dose  of  morphia  be  unlimited  in  hopeless  cases. 


CHArTEH   VI 

jrULTIPLE    SCLEROSIS    OP  TmC    BRAIN    AND   HPTNAL   CORD 
(Oiatemiitated  Nodalnr  Utierewu.     .StUrow.  m  plagaea) 

.Etiology  and  Pathology. — Midtiple  acleroais  of  the  central  nervous  tys- 

tem  is  a  upeoial  chronic  form  of  di.sease,  whose  nnatomiral  basis  consists  in 
the  development  of  numerous  dis-sfrninattil  '*  sclerotic  nodules  "  (vide  infra) 
in  the  hntin  and  cord.     Wc  know  pnictically  nothing  as  to  its  letiology,  for 
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tlie  isignificaiicc  of  exposure  to  cold,  orercxertion.  and  mental  emotions,  gomc- 

tiiiipi!  given  m  cumm-h  of  the  diM^asi*.  h  wholly  doubtful.  It  u  aim  very  im- 
probable that  pyphilis  plays  any  part  in  tlie  a*ti()log>-  of  multiple  Bclenwis.  P. 
Mfirii"  claims  Id  liave  sfi-n  tho  (liAoasH^  eome  on  very  frequently  as  a  conpoquence 
of  some  acute  iufcctious  disca^ic  (typhoid  (encr.  scark-t  fcvt-r,  vk'.),  and  there- 
fore he  sujpectn  that  the  different  foc-i  of  disiease  Imve  an  infectious  inflam- 
matory origin:  but  our  own  ox|»'rii'nee  does  not  i>enuit  us  to  confirm  thia. 
it  in  true  that  after  mi  acute  infctiious  disease  ,in  acute  difweminated  myelitia 
may  occur,  which,  for  very  evident  reflBrJim,  may  roHcmlile  nuiltiple  tu-lerosis 
Very  clnst'Iy  clinically,  but  it  is  an  essentially  different  morbid  proivsH  from 
the  latter.  Xor,  similarly,  does  our  own  cxjjerience  prontuinee  in  favor  of  a 
relation  Iwtiveen  multiple  scIero.siB  anrl  chronic  intoxication,  as  Oppenhcim 
suppost»s;  on  the  contrary,  in  the  majority  of  our  own  olwervations  we  conld 
find  ahsohitely  no  iimteriiil  external  cau-^e,  in  spite  of  crtrefnl  inquiry.  We 
are  therefore  disposed  to  regard  the  disease  as  of  endogeuous  nature,  as  a 
multiple  gliosia  due  to  congenital  abnormal  prediflpoaition.  The  nnatonii<!al 
data  also  hanuonizo  ver>'  well  with  this  view.  Any  injury  preceding  the  de- 
velopment of  the  disoatse,  acute  diseases,  into.\ic-ationi!.  emotional  di^iturtmnceti, 
etc..  would  therefore  act  at  mont  an  excitinjif  caui*es.  Particular  attention  ia 
called  to  trauma  as  a  cause.  I  have  alreaily  seen  a  series  of  cases  in  which  tlie 
inilial  syitqttoms  occurred  after  a  severe  fall  on  the  back,  etc.  This  fact  U  of 
iinporlanre  in  accident  practice. 

An  hereditary  predisposition  seems  to  be  present  in  only  a  few  caseg.  The 
affection  occurs  chiefly  in  youth,  ."oniewhcre  lietwei-n  the  ages  of  eighteen  and 
lhirt3"-five,  but  we  have  ourfclven  seen  one  eat^e,  which  came  to  an  autopsy,  in 
a  man  of  sixty.     The  more  c/irofull}'  we  inc|uire.  the  more  fn'r[nenlly  will  we 

b'tirn   1lmt  tlic   initial   symptonin   of 

the  disease  were  noticed  a1   pulM-rty, 

or  even   befttre   that   time.     Isolaletl 

X"^     #^'^W^^       ^  X.     y^^    cases  of  multiple  sclerupis  have  been 

C^5^^^B^-  \-~m^^^^^^^^^    olwerved   in  cliildreri,  but   it   in  i-er- 

>^^W^F^-^      ^-^^^^^-^•jx         trtiidy  n   rare  m-eurrence  to  find  Ibis 

vSr^T^^^#    -^^iBi]  _,--sS^       disease  during  chibllioiiil.     No  mate- 

\^^^^^^0^z^!^fKf  rial  distinction  has  l>cen  made  out 

Tn  n'gar*!  to  the  development  of 
the  ditTi;n;nt  sclerotii:  nodules,  noth- 
ing detlnite  lias  bc-en  eslablbihed  at 
present  as  to  their  genesis.  Tlie  sus- 
picion lias  repeatedly  been  uttered 
that  the  disease  is  due  to  primary 
eliangej*  in  the  vc««elK,  but  no  proof 
of  Lliis  can  be  given.  The  noilulea 
are  in  part  easy  to  retogniae  with 
the  naked  eye,  fnun  their  gray  color,  and  wc  can  also  feci  an  increased 
resistance.  They  are  scattered  over  the  whole  central  nervous  HiF-Btem. 
Their  favorite  seats  in  the  brain  are  the  cenlnun  ovale,  tlie  wallfi  of  the 
lateral  veutrides,  and  the  corpus  enllosuin,  but  on  careful  examination  we 
usually  find  many  ncHlulet^  in  tlie  gray  matter  of  Uie  eenlrat  ganglia  and  the 
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7l0. 167. — l>UlnbuUoD  a(  tbe  sdcrtucd  codulca 
on  tha  surfscQ  of  lh«  potu.     (From  Lkcbk.] 


MTTLTIPLE  SCLEROSIS  OF  DRAIN  AXD  SPINAL  CORD 


325 


I 


I 


oorlex;  thy  imhIuIm  are  also  quite  flbiindant,  ae  &  nrle,  in  the  pona,  loss  fre- 
quent in  Iho  iiKtliillii,  iinil  very  almndant  ami  variously  diatrihuht]  in  tlie  tiinl 
(hfio  Fi^s.  157  ami  I.'iS).  t-liii-fly  in  itH  white  suhslanw.  KMiiiiiiHn!  itiiiTrisfn[i- 
ically,  Ihc  noclule^i  consist  of  on  nlmndant.  rcticulnttxi.  fibrillary  neuroglia  tis- 
Kiie,  in  R'liich  the  m-rve  libers  arc  lessencJ  iu  numbtr, 
but,  as  a  rule,  not  wholly  destroyed;  on  the  otnitrary, 
we  usually  find  many  iixis  cylindi^rB  jirenerved  in  Ihc 
noihiU-s,  aH  Charcot  lirst  found  and  &»  lias  often  h^fn 
confinned  since  by  otht-r  obw^rvors.  Thin  fact  \a  imjMr- 
tant  clinically,  because  it  explaiiiB  why  multiple  scleroaia 
only  rarely,  or  only  in  its  advanced  stages,  lea<is  to  conj- 
pletc  paralvftiii.  It  also  imlifatt's,  as  it  B«!nis  to  us,  that 
the  pr<jce8S  does  not  start  from  tlir-  nervous  tissue,  but 
from  tho  interstitial  mniruglia  tissue.  It  also  explains 
the  remarkable  fatt  that  the  ordinniy  secondary  dcgen- 
tratioui*  are  aluinst  always  abs<>nt,  in  Bpite  of  the  pregence 
of  many  nodules  in  tho  spinal  i-ord.  In  the  vessels  we 
usually  n«tit«  thickening  of  tiie  walls,  u'bieh  may  Iw  Bur- 
ronndwl  hy  m-unj^^lia  colls.  I  regard  tliese  changes  aa 
of  setHmdary  nature.  Fatty  Rnniular  cells  are  often  to 
be  found  in  fresh  case3.  It  is  aUo  remarkable  that  the 
foci  of  multiple  sclerosis  rarely  show  any  tendency  to 
contract.  In  this  point  then'  is  n  marked  diffi^renoe  be- 
tween the  inflammatory  and  neoplastic  gliomatous  foet. 
The  jieneral  ci^nU)ur  of  Ilie  spinal  cord  is  IhcR'forc  but 
little  altered,  iu  spite  of  the  presence  of  numerous  scle- 
n>tlc  foci.  V'ery  characteristic  also  is  tlic  frequently  sliarp 
linwir  denmroalioii  of  the  sclendic  frxH  from  the  normal 
tissue.  This  alfiii  Is  in  favor  of  a  degenerative  metaplasia 
uf  the  lissuE's  rathfr  limn  a  Iriie  inflarnnialion.  There  is, 
in  nur  opinion,  a  sort  of  "  gliornatous  dogeneralion  "  of 
the  affet-ted  areas  of  the  tissue.  For  this  reason,  also, 
there  are  certain  relations  between  multiple  sclerosis  and 
central  gliosifi  (r/.  ;'.). 

Clinical    History.— From    (he    variatioiii^    which    the 
number  and  the  loealizatum  of  the  nodules  nhow,  it  may 
be  understwal  from  the  outaet  that  a  picture  of  the  disease 
which  rcpreaents  all  cases  cannol  lie  drawn;  hut  many 
cues  bIiow  so  eharaiiteristic  a  A'rnnp  of  symptoms  that 
the  diagnosis  can  often  ln^  inailo  with  considerable  cer- 
tainty.    Wo  are  indebted,  iiliove  all,  to  C'luirpot  for  our 
knowlwlge  of  this  t\*pical  clinical  picture,  although,  for 
very  evident  reasons,  he  was  at  first  able  t"  diajinoslieate 
only   tlie    fully    develi>]M?d    eases   with    very    prnnoLuued 
symptoms.     At  pnscnt.  we  know  tiiat  llie  clnsjticid  clin- 
ical ]>ictiin'  described  hy  Cliarcot  ts  found  in  its  entirely  only  in  a  c-^impara- 
tivcly  eninll  number  of  eases.     The  diseiLse  tK-eurs  much  irioiT   rrif|uc!iit!v   in 
a  li'ss  complicateil  form,  whirli,  with  our  ]iresent  knowledge,  can  nevcrtheh'vs 
generally  be  eagily  reeo^oized  and  diagnosticated.    However,  there  are  many 
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in  t]ic  lateral  tractj*.  The  nwiwinn  of  the.  ortpillatnr\'  trfitior  is  Btill  -wholly 
unknown.  In  my  opinion,  it  is  due  to  a  disturbanoe  of  tlie  mutual  reflex  re- 
lations of  tlie  fintagoni(;t.s  to  each  other. 

There  are  still,  however,  some  other  ajinptoms  in  addition  to  those  already 
describeil  which  must  he  enumerated.  They  are  not  prominent  symptoms  in 
the  general  clinical  pictnre,  hut  are  nevertheles^fe  of  the  greatest  diagnostic  im- 
portance. The  cutaneous  reilexes  deserve  the  first  consideration.  Whereas, 
the  tendon  reflexes  are  almost  invariably  increased,  we  often  find  a  marked 
diminution  of  the  cutaneoua  rellexes.  Tlie  plantar  reflei  is  often  very  slight, 
but  much  more  remarkable  is  the  loss  of  certain  other  reflexes — namely,  the 
cremaeter  reflex  and,  above  all,  the  abdominal  reflex.  Since  my  attention  has 
been  called  to  this  fact,  I  have  found  it  eonfinnad  almost  without  exception  in 
more  than  one  hundred  eases.  The  loss  of  the  abdominal  reflex  occurs  very 
early.  It  is  of  great  import-anee,  as  this  disease  generally  occurs  in  young 
people  with  tense  abdominal  muscles,  where  the  reflexes  arc  normally  hardly 
ever  entirely  absent.  A  second  extremely  important  symptom  is  the  pallor  of 
the  temporal  half  of  the  optic  disc,  wliich  can  be  frequently  demonstrated  by 
ophthalmoscopic  examinatinn  fUhtlmff  and  other.").     This  objective  a^-roptom 

often  occurs  very  early, 
though  the  patienta  them- 
selves are  not  aware  of 
:uiy  iriarkcd  visual  dis- 
I II  rl ■iirii.e.  Complete  atro- 
pliy  and  blindness  occur 
Anally  in  a  comparative- 
ly few  rare  cases.  On 
the  other  hand,  however, 
the  contrast  between  the 
marked  ophthalmnticopic 
i-ban^es  and  the  ounpar* 
atively  insignificant  dis- 
turbfuice  of  vision  which 
is  occnsionuUy  found  is 
remarkable.  This  condi- 
tion is  probably  due  to 
the  conservation  of  the 
axis  rylinderw,  Never- 
tlietcss,  on  careful  exam- 
inatiou,  we  find  uot  in- 
frequently a  contraction 
and  limitation  of  the 
visual  field,  disturbances  of  color  vision,  etc.  It  is  very  curious  tliat 
occasionally,  at  the  onset  of  the  diseane  (viih  infra),  total  blindnes.**  of  one 
eye  owuw  for  a  short  lime,  and  then  disappears  again.  In  rare  cases  optic 
neuritici  and  choked  dii»c  ha\'e  Ix'cn  observed,  which  arc  due  perhaps  to  retro- 
bulbar sclerotic  foci.  IHaturbances  of  the  ocular  muscles  assofiated  with 
double  vision  not  infrequently  occur,  occflsinnally  even  as  the  initial  sjinptom. 
The  ocular  palsies  are  either  unilateral  or  bilateral.  Oceasionally  we  find 
paralysia  of  ai^Aociated  movements  (fuci  in  the  pons).    Loss  of  pupillary  reflex 
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Bpastic-ataxic  gait,  entirely  diBtinct  from  tl»e  pure  ataxic  gait  fouml  in 
tabes. 

Tho  ataxia  of  tlte  gait  is  due  (unlike  thf  ordinary  tabftic  gait)  not  to  the 
iineiTt«iiily  of  tlit  iv^,  but  to  the  swaying  of  the  whole  body,  n.*  in  ceR-heUer 
ataxia.  If  the  spastic  i>ymptoms  bec-rmic  more  prominent,  llie  gait  alao  becomes 
more  epasUc!,  but  tJie  imHviduat  fti'iM  ari>  alwayii  ijuick  nnd  long  on  aromint 
of  the  absence  nf  paresis,  in  many  castai  witli  (vlight  ataxia  nnd  marked  lLy|M?T- 
toni["ity  of  thn  (imwk*  tbc?  gjiil  i;;  aliiiowt  jmrt-ly  .simstic.  Only  wbt-n  [Miresis 
nf  till'  ii'gs  ensmcs  does  Iht*  gait  in'TOme  more  dragging  and  labored,  with  slow, 
stiff  stepe  {"  epastic-paretit-  gait").  The  ataxia  is  thenj  of  course,  no  longer 
very  notictable. 

The  spastie-ataxio  phononiona  are  generally  equally  well  pronouneiMl  in 
both  leg?,  Inil  iKHrtsiomiMy  ihe  disUirbancos  may  lie  nwre  prtiiioiimvd  and 
exiat  for  a  longer  time  in  one  U'g  than  in  the  other.  We  have  alreaily  i-eferred 
to  the  L-arly  ataxia  (tf  the  trunk  which  is  fretjiiently  found.  In  the  arm  the 
distiirhance  is  often  very  slight  for  a  long  time,  i-n  that  the  palicnt.s  themselves 
are  scarcely  aware  of  it.  However,  if  eareful  te^t;*  he  made  (touching  a  tixed 
point  with  the  index  finger),  t^light  ditilnrbances  are  generally  deirinnctrable. 
But,  aa  a  rule,  the  ataxia  or  the  true  intention  tremor  (vide  su/tra)  of  the 
arms  Iwcnnus*  niarki-d  fairly  early,  iind  may,  as  h«s  aln^ady  lieen  mentioned, 
occur  in  its  most  |>i"onounced  form.  The  tendon  reflexes  of  the  upper  ex- 
tremities are  also  often  increased. 

In  two  other  muscular  regions  the  motor  diftturbancea  may  give  rise  to 
very  striking  syraptom^i — in  the  minwles  of  articulation  (tongue)  and  tlie 
muscles  of  the  eye.  Charcot  laid  gi-eat  stress  on  these  dlstuHianees.  and.  in 
fact,  in  many  severe  ^-asea  they  arc  very  pronounced.  It  nmsl  be  eiujiha.sized, 
however.  IIkii  they  are  alst)  frequently  absent  or  only  sligiitly  ileveloped  The 
disturbance  of  the  niURdcs  of  the  tongue  and  tlie  otlier  speech  muscles  iti  mca- 
sionally  evident  on  merely  protniding  the  Tongue.  It  is  mo§t  noticeable, 
however,  in  talking.  Many  patient!^  with  multiple  sclerosis  show  a  very  ehar- 
acteri(itie  disturlmnee  of  spiH;cli.  The  f-peecli  is  slow,  monotonous,  seiinning, 
indistinct,  anil  snuietiitics  linally  almost  unintelligible.  Thi'  pHlii'iit  sotiie- 
times  pronounces  almost  every  syllable,  ur  even  every  sound,  separately,  ihus: 
"  S-w-al-low."  We  sometimes  notice  that  the  voice  often  breaks  into  a  faUetto. 
There  can  hardly  be  a  doubt  that  this  disturbance  nf  sf)efch  indicates  the 
presence  of  sclerotic  notiules  in  the  pons  and  medulla,  anil  that  the  anrnimly 
of  motion  at  tiie  bottom  of  it  'm  analngous  to  tlie  aUxia  of  the  aruw  and 
legs  dewribcd  abejve.  The  nyatagmu^t  sometiuies  seen  in  multiple  sclero- 
sis, esjHH'ially  when  looking  to  one  Hi<le.  is  also  entirely  anahignus  tn  the 
other  motor  disturbance!'.  But  we  nm.*t  confers  that  we  have  seen  mani- 
fest D^'^tagniufi  in  multiple  eclerosig  only  in  a  comparatively  t^mall  numlier 
of  caae». 

It  is  not  ea*y  to  explain  the  occasion  of  all  these  motor  symptoms  of  mul- 
tiple sflenists  Uiiis  far  dcscrilted.  but  we  may  rcrlaiiilv  say  this — that  the  per- 
eistcnee  of  the  axis  cylinders  in  the  sclerotic  nodules  mentioned  above  t-xplains 
the  fact  that  there  in  so  often  in  niultiple  sclerosis  not  a  real  paralysis,  but 
only  ataxia  (intention  tremor)  and  spastic  symptoms  (increased  tendon  re- 
ilexes).  The  general  teu'lencv  is  to  refer  the  ataxia  to  nodules  in  the  posterior 
columns  or  in  the  superior  lemuiscui^,  and  the  spa;^tic  svniptuuia  to  notlulea 
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in  the  lateral  traote.  The  occasion  of  the  ntJcilhitorv  tremor  ia  still  wholly 
unknown.  In  my  opinion,  it  is  Jue  to  a  disturbance  of  tlie  inulua!  reflen  re- 
lations of  the  antagonists  to  each  other. 

There  are  still,  however,  some  other  symptoms  in  addition  to  those  already 
described  which  must  be  enumerated.  They  are  not  prominent  symptoms  in 
the  general  cliniral  picture,  hnt  are  nevertheless  of  the  ^eatest  diagnostic  im- 
poriance.  The  cutaneoms  rellexes  dwerve  the  first  considiTatlon.  WhereaA, 
the  tendon  reflexes  are  almost  invariahly  increased,  we  often  find  a  marked 
diminution  of  the  ciitHiK-ouB  rcfiexeiii.  The  plantar  reflex  is  often  very  slight. 
but  much  more  remarkable  is  the  loss  of  certain  other  reficxcs — namely,  the 
cremaster  reflex  and,  above  all,  the  abdominal  reflex.  Since  my  attention  ha^ 
been  called  tc  this  fact,  I  have  fonnd  it  confirmed  nlmoat  without  exception  in 
more  than  one  hundred  cases.  The  loss  of  the  abdominal  reflex  occurs  very 
early.  It  is  of  gri^at  importimce,  as  this  diseape  K'^nerally  occurs  in  yoiiri>; 
people  with  tense  abdominal  muscles,  where  the  reflexes  arc  normally  hardly 
ever  entirely  absent.  A  second  extremely  important  symptom  ia  the  pallor  of 
the  temporal  half  of  the  optic  disc,  which  can  be  frequently  demonstrated  by 
ophtlialmopcopic  examination  {UhfliotT  au'l  fithfrs!).    This  objective  symptiun 

often  o<X'iir«  very  early, 
tliough  the  patients  them- 
yelvcd  are  not  aware  of 
nny  marked  visual  dis- 
turl)ance.  Coniplete  atro- 
]>liy  and  hiindne.is  occur 
finally  in  a  comparative- 
ly few  rare  cases.  On 
the  other  liand,  however, 
the  conti-ast  between  the 
marked  ophthnlmocicopic 
c'hanj^es  and  the  compar- 
atively insignificant  dia- 
turhance  of  vi.'^ion  whii*h 
is  occasionally  found  is 
remarkable.  This  condi- 
tion is  probably  duo  to 
the  conservation  of  the 
axis  cylimlcrn.  Never- 
theless, oa  careful  exam- 
iuatioQ,  we  find  not  in- 
frequently a  contraction 
and  limitation  of  the 
visual  field,  disturbances  of  t-olor  vision,  etc.  It  is  vtiry  mrious  tliat 
occoeionally,  at  the  onset  of  the  discnac  (vide  infra),  total  blindness  of  one 
eye  tHx-unt  for  a  short  time,  and  then  disappears  a^^in.  In  rare  cases  optic 
neuritis  and  chokccl  disc  have  iiecn  observed,  which  arc  due  perhaps  to  retro- 
bulbar 8clen)tic  foci.  Disturbances  of  the  ocular  muscles  associated  with 
double  virion  not  infrequently  occur,  occasionally  even  as  the  initial  symptom. 
The  ocular  palsies  are  either  unilateral  or  bilateral.  Occasionally  we  find  ' 
paralysis  of  associated  movcmonts  (fot^i  in  the  jKine).    Tjors  of  pupillary  reflex 
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to  light  18  Bcarcely  ever  ohserved.    DisturkanceA  of  heAring  are  much  rarer, 

but  I  Have  alsn  reiH-aiwlIy  olisf-rved  tlit-in. 

SfiiHiirv  distijrliaiK'Cs  are  liardlv  ever  pronounced  in  the  clinical  picture 
of  multiple  solerosis.  Upon  accurate  examination,  however,  sliplit  and  tran- 
»ili)ry  hvpencstlieaiaa  cannot  infrw|uently  be  demonstrated.  Marked  pain, 
also,  does  not  Ijolonj;  Ut  the  typi(-al  ohnical  picture,  but  an.¥«thesia  and  painful 
aensatione  frequently  ocrur.  Severe  and  even  neuralpii-  pains  ooc:ur  only  in 
a  few  cases;  oc-casionally  they  may  appenr  as  initial  symptoniB.  Marked  vesical 
diaturhances  are  also  rare,  and  generally  octrur  only  in  tlie  temiitui!  slage  of 
Ihc  disease.  Slight  vesical  disturbances  (transitory  difTiculty  in  uriDalieii, 
slight  incontinence)  can,  however,  be  frequently  demonstrated  on  more  care- 
ful inreptigation. 

Of  cerebral  aymptoms  we  have  yet  to  mention  headache  and  especially  ver- 
tigo. The  latter  ia  often  a  very  early  eymptom  of  the  diaeaae.  It  may  be 
psruxysnial  or  persistent.  In  the  course  of  the  disease  there  often  appears  u 
certain  mental  weakness,  en  imbecility,  which  sometimes  increases  to  inarked 
dementia,  t'onditiona  of  melancholia  or  exaltation  are  much  rarer.  We  must 
also  mention  the  occurrence  of  apoplectiform  attacks  as  a  rare  symptom,  which 
is,  however,  often  ini]H)rtant  in  diagnosis.  After  slight  prodromal  symptoms, 
Buch  as  headache  ami  vertigo,  loss  of  consciousness  and  hemiplegia  come  on 
quite  Buddi'iily.  With  this  tlic  face  is  us\mlly  red,  the  pulse  i«  frei^uent.  and 
the  temperature  may  rise  to  lO-l"  or  107^  F.  (40"  to  42°  C).  After  a  day 
or  two  the  tonsciouiinoss  gradually  returns,  and  the  hemiplegia  soon  disap- 
pears. Epileptiform  attacks  are  much  rarer.  We  saw  these  repeatedly  in  a 
typical  case;  they  were  mainly  unilateral,  and  were  fallowed  hy  a  hemiplegia 
which  soon  pawled  away.  'I^Iie  precise  cause  of  these  attacks  is  still  wholly 
unknown.  We  know  only  tliat  they  are  not  due  to  complicating  gross  changes 
in  the  brain,  hut  that  they  arise  merely  from  fum-tiorial  conditions  of  paralysis 
or  irritation.  Finally,  we  nnist  mention  an  interesting  symptom  frequently 
observed  in  multiple  sclerosis,  an<]  therefore  of  value  in  diagnosis — namely, 
the  soKfllled  inijiulsive  Inugliing  and  crying,  Tn  many  pnlierits  these  emo- 
tional manifestations  occur  very  frequently  and  in  an  uncontrollable  fashion, 
either  almost  spontaneously  or  especially  upon  the  slightest  oi'casion.  Not 
infrequently  the  two  manifestati'^ns  pass  almost  directly  into  each  other. 

In  regard  to  the  general  course  of  tj'pical  cases,  the  disease  develops  very 
hlnwly  and  gradually,  '['lie  more  accurately  we  inquire  into  the  history  of 
the  case,  the  more  frequently  wc  will  he  able  to  trace  back  the  first  indications 
of  this  approaching  .serious  disease  to  a  very  reumte  period.  These  transitory 
premonitory  symptoms  are  most  remarkable,  their  occurrence  is  teamed  only 
by  a  careful  history,  and  their  importance,  aa  a  rule,  becomes  clear  only  very 
much  later  when  the  clinical  picture  of  multiple  sclerosis  is  already  fully 
developed.  Among  the  premonitory  fi>'n]ptoms  which  often  precede  the  onset 
of  the  continuous  symptoms  hy  many  years,  are.  first  of  all,  brief  visual  dia- 
turl}ancc8,  occasionally  lasting  only  a  few  days  (almost  total  blindness  of  one 
or  both  eyes)  ;  furthermore,  transitory  weakness  of  one  arm  or  Ing,  or  some- 
times of  the  entire  side  of  the  body.  Neuralgic  pains,  etc.,  occur  much  more 
rarely.  If  marked  and  continuotis  symptoms  occur  later  on  they  are  confined 
at  first  generally  to  motor  disturbances.  Motor  symptoms,  tremor,  uncer- 
tainty of  movements,  and  disturbancea  in  gait,  usually  appear  in  the  extremities 
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liret.  The  patient  often  coniplainB  nt  the  same  time  of  occaeional  hcsd- 
aclie  nml  vtrtigo.  The  sjieet-Ii  gradually  Iwcome*  more  imlislinct,  the  intelli- 
gence weaker,  and  tlie  oilier  tsymptoms  of  the  di«eaBe  deserilied  iibove  develop. 
Tlie  ufTertion  alnnirtt  iilways  lai^ta  for  years  and  years.  Variations  in  the 
courfec,  l«tiijji>rary  irn|in»vfiiietit,  mid  new  rclupws  an."  itiniinon.  It  would 
even  seeiii  in  miUl  rusi«  us  if  there  were  snmetiinos  n  ret-iivery  or  at  least 
an  arrest  of  llie  ."yinptMnis,  but  in  tji-nenil  wp  iiniHt  alivavs  repml  the  prog- 
nosis as  very  unl'jivuralilo.  Wo  often  we  the  <-iin<lition  rapi«lly  fimw  wtrjw. 
Ofipeeially  after  the  above- men tioneil  apoplectiforni  attacks.  The  lant  slu^ 
is  ehflnu-terizL'd  hy  the  gratiually  increajsinfj  distiirlMince  of  the  general  nutri- 
tion, and,  (hially,  hy  paralysis  and  liedsorea.  IVath  cnBiirR  from  Jnteirtirrcnt 
disease^*,  from  the  increasing  weakneijs,  or  sometlmea  in  au  npopleetiforra 
attack. 

Unpsu-vl  roHiia. — Besides  the  tj-pical  form  of  multiple  sclerosis  descril)ed, 
there  are  often,  as  we  iiavo  said,  easies  tliat  vary  from  the  type  {"  formrs 
fnialeit'').    We  will  inenlion  hriefly  the  following  possihilitiea: 

1.  The  iliseatie  may  l)c  very  latent.  We  eaw  ckk?  caw  iti  wliicli.  for  a  long 
time,  the  only  symplom  was  a  eomplaint  of  slight  headache  and  vertigo. 
Finally,  tlierc  v>m  a  transitory  apoplectiform  attack,  several  months  later  an 
epileptiform  attack,  and  a  few  days  after  ttial  death  took  place.  The  autopsy 
phnwed  a  completely  developed  nmltiple  sclemsis. 

2.  Sonielimes  the  rfiw^ase  appars  under  the  exact  type  of  a  rhronic  trans- 
verse myelitis.  The  eerelira!  nwlules  cause  no  sympl<im8,  they  are  present, 
perhaps,  only  in  email  numliers,  and  tlte  ejiinal  noilulea  (^aune  a  gradually 
inereasing  paraplegia  of  the  Ifgij,  with  vcsieal  dislurliance.  loss  af  sensibility, 
etc.  Wo  have  notes  of  SL-ventl  autopsies  of  multiple  sderiwis  in  whic-li,  during 
life,  the  diagnosis  of  n  5imj)Ie  tninsiverw'  myelitiH  or  a  tumor  ha<l  b*M>n  made. 
The  difTcn»iitial  diagnosis  is  possihle  only  by  taking  into  consideration  the 
entire  course  of  the  diseat^o  and  the  symptoms  (examination  of  the  eyes!). 

3.  Ca-'ies  Iiave  been  rcfienterlly  known  ivln-re  nmltiple  sclerosis  has  appeared 
under  almost  the  exact  type  (if  a  spastic  sj>iiinl  paralysis  {vu!e  infra).  In  thesa 
cases  many  nodules  were  situated  in  the  lateral  <olnrtins  of  tbe  c-onl.  Tf  ihc 
ajwstic  symptoms  be  itmihined  witli  muscular  atrophy  (nodules  in  the  anterior 
gray  comua  f.  the  disease  may  even  simulate  the  type  of  an  amyotr<»pfiii-  lateral 
sclerfijtis.  with  at  times  cuexisling  bulbar  symptoms  ( rn/p  iiifrn).  If  multiple 
(iclerosis  Ih'  l<icalize<l  Tn  an  unusual  extent  in  the  pnns  and  Tucdiilla.  the  symp- 
toms of  a  I'lironie  bulbar  paralysis  may  be  prominent. 

4-  Much  less  fretpiently  the  type  of  tlic  disease  may  resemble  taU'S  (immo- 
bile pupils,  ataxia,  jiain).  We  do  not  know  whether  alisence  of  the  patellar 
reflex  has  been  seen  in  undoubted  multiple  sclerosis.  There  are.  however, 
conihinations  nf  multiple  sclerosis  and  gray  degcMeralion  of  the  posterior  col- 
umns (syphilis?). 

5.  It  sr)nietiiiic'K  liappens  that  multiple  sclenisis  is  the  reason  for  a  slowly 
deii'eloping  hemiplegia,  which  may  then  Ik*  falsely  regarded  as  eerebral,  while 
the  autopsy  showH  several  nodules  In  the  c-arres[H>nding  side  of  the  cord  and 

JMIUS. 

G.  In  some  e^ses  the  mental  disturljances  (dementia)  are  so  ^imminent  that 
there  is  the  pronounced  picture  of  paralytic  dementia  witli  di^turhanros  of 
Biwoi'h,  etc. 
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Diagnosis. — In  nil  such  Blypipal  casos  Ilie  (nag:iJ0Pi3  of  multiple  Bclei'osiB 
is  suim-tiinc's  ijintf  iinpdtwiljk',  or  at  liesl  it  fiin  be  iTUule  witli  H  fair  ntitoiint  of 
prolmliilifv  oiilv  wlicii  some,  at  loiwt,  nf  Hit;  rlianii-tt'ristir  s^vinptmns  of  the 
iliwfiso  ara  present  besides  the  annninloua  Byin])Tonii<.  The  cireumatanco, 
irnU'^f.  Ilial  tht-  tuuunul'iui*  tasw  will  not  prMjHTly  lit  the  ninlttfl  of  any  other 
form  of  (liseanc,  slumld  niuko  n^  tliiuk  <»f  ll»-  )Mi.«fiibility  ff  n  iinilti[»lo  wli-nwis, 
and  prompt  us  Id  Imik  for  chariU'tcrii^liL-  Kyiii|itinns.  Wi-  wmild  iiijiiiii  oniplui- 
sizo  th(?  csjufcjitt  iiiiporliiiKHr  nf  Hk-  [in'iiioiiltury  synijilniriK  |in-U(iiisly  nu'ii- 
tiiiDod,  the  MpIithiiliiHiscopic  pxanilnatidti  (temporal  pnll<ir(.  iil>sM?nce  of  llie 
alxhuiiiTial  rtrJlv-XL-s,  the  iMif-silde  prciJfnir  of  f<»n«?il  huipliter,  etc*.  All  thenc 
symptiHiiri  are  aluo  inipoi-taiit  in  iK^^inniug  luiti  hnt  lilllc  devclnpod  casca  where 
tlioie  3nay  l)0  evt-n  duulit  at  firft  as  to  wfiHher  wi;  an'  dealing  with  a  true 
orgatiic  nervous  disense  or  only  with  a  fiimtional  "  liyslfriral  "  or  "  aneiii- 
if"  distiirhniicc.  The  presenee  of  the  llahinski  [or  ()])peMheini|  reflexes' 
tngifther  with  the  ahwnw  nf  the  Hhihtiniiiii!  reftex,  is  very  imporlnnt  in 
diag^n<«li(-jitin;;  beginning  cases.  A  slight  ataxic  uncertainty  of  the  arms 
in  trmcliinp  fixed  points  can  often  be  demonstrated  very  early  by  careful 
e.\aniinali>in. 

In  typicftl  ease*,  however,  the  tlia^o«is  is  generally  easy,  and  ofti^n  it  can 
U-  Hindi*  with  alisnlijtt'  (-crlninty.  Tin*  sinw  dcvi-bipiin-iit  of  the  diwase,  iisunlly 
without  any  diRiiivcrahJe  cause,  tlic  coinpni-ative  youth  of  the  pntirnl,  tite 
a1a\ia  of  the  legH  ami  the  ataxia  or  tremor  of  the  arms,  the  swaying  of  the 
Iwxiy  when  8lan{3ing  with  the  feet  together,  the  inirertain.  ppaBtit'-ataxie  gait, 
the  abseuce  of  tli^^  Hljdominal  reflex,  the  Babinski  [and  (>]ipenlieini )  roe 
ri'lb'Xi's,  tlif  rliiiini'Irriwlir  (iplitliiihiioM-dpir  changcH  of  the  oplje  nerve,  the 
inereasL-d  teudoii  n'lk-\c8  in  the  arms  and  legs,  tin*  alwence  of  any  marked 
disturhanees  of  seivsation  or  of  the  bladder,  in  some  vme»  alno  the  dinturh- 
ance  of  speech,  the  nyntagnius.  the  impulsive  laughing  and  erying.  the  slight 
mental  weakneM  which  often  iuni(^  on  later,  and,  fiuiilly.  the  (Hrajiional  iipo- 
plt'etifonii  or  ejiitf'))tiforiii  ntlai-k.K — jdl  these  svinplntnK  give  a  very  flmraeter- 
ifitic  pielurc,  whii-li  is  nsunlly  ijuiekly  reco^iized  and  eorrei-tly  interpreted. 
It  is  hurilly  jKissilile  to  confuse  it  with  par«Iy!<ia  ajB:il«n.<  (y.  r.)  if  we  retnendter 
the  ehnrneterii'iie  atlittide  of  the  latter  affeetinn,  the  osrillHtory  tremor  of  the 
fingers  when  at  rest,  the  rigidity  of  the  fare,  etc.  It  is  very  seldom  ditlii-nlt 
to  diiitinguish  it  from  trne  tatK-s  dorsalifl.  It  is  easier  to  ronfnw  multiple 
wlenwis  with  FriedreieliV  liereditary  ataxia  (7.  r.)  :  but  the  conilition  of  the 
tendon  reflexej*  is  iisiuilly  deeistve;  these  are  wholly  absent  in  tabes  and  Fried- 
reicli's  disease,  but  Ibev  are  aliiuwt  invariidily  inereawd  in  nnilti|ile  stderosis. 
It  fioiiieiiuii'S  hiipp<_>ns  Itmt  liystcria  as,-'imicsi  a  form  very  similar  in  inti5tip!e 
selerosis  (tremor,  ataxia,  inerenwd  tendon  reflexes,  ete.),  hut  in  sneb  cases 
wc  can  Uftnally  arrive  at  n  eurrpit  diag]iosiB  by  earefid  obt-ervation.  if  wc  pay 
attention  to  the  wiirde  eondition  of  the  patient,  tlie  nntrse  of  tin-  disease,  and 
the  elinraeleristie  hyslerirn!  '*  stigmata/'  ft  is  eertain  Thiit  beginning  rases  of 
nudtipb'  sj'lerosis  were  formerly  frequently  looked  upon  us  liysieria.  Kspe- 
eially  the  transitory  and  often  apparently  severe  premonitory  symptoms  (for 
example,  the  transitory  !ilm-»st  total  Idicidnesa,  without  any  ophthaJmoseopie 
th«nge-«),  were  freipiently  iiiterpr(!ted  as  iiyslerical  pnnptoms.  There  is,  how- 
ever, a  t'Oiiiliiniilifin  uf  ronlliple  si-ler<isis  and  liysteriji  {especially  liyslerical 
liemiana'sihesia),  as  has  been  maintained  especially  by  Chareot's  pupils.  The 
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distinction  bettt'ecii  multiple  sclerosis  and  the  so-callwl  paoudo-sclerosis  will 
be  stated  Iwlow. 

Prognosis. — The  most  important  features*  in  prognosis  have  already  been 
liieJitiiiiifd.  Wt!  l>Ji\e  KLfTii  llial  mi  iiiiprnveiiipnt  in  tlie  s_viii|iUiiiis  is  not  un- 
fomnion,  Imt  thul  Ilie  liiml  (tiilvimie  of  the  dinfiisf.%  with  jwrlmiu*  ii  fi'W  i'Xi-e|>- 
tionB,  is  tuifuvucuhlf.    Tlie  disi'Mw;  uih}'  la^t  for  uiany  ywn. 

Treatment. — In  the  troalmi'tit  wl*  may  make  a  trial  itf  the  :-aiiie  reniodiea 
that  liavL'  lieen  iiienlioucii  in  the  (h'l^vriptioii  of  ntyelitirt.  .\l»<ri|iite  re^t  and 
^oitd  vn,n\  which  [iiain*  pallfiils  i*an  uhliiiii  onlv  in  a  ;{oc)il  sanitarium,  arA 
often  benelic'ial.  M'e  may  nlsu  u-if  jnilvanisni,  Iwiths  (half  haths,  larhonic-acid 
Imlhs,  eU'L'tric  halhs),  and  sponging,  mid  inlernully  ioclid  of  potjiswium,  ergo- 
tin,  nitrate  of  silver.  ^niaU  ilo§f.s  of  aspirin,  etc.  H^'enlly  some  pliMficians 
claim  to  have  obtaim-d  rcniarkahly  gond  rwuH-s  from  injwtions  of  tihrolyein. 
Peraonally,  I  have  not  yet  had  any  PxjM'riencr  with  this  treatment.  The  un- 
ocrldinty  of  ntitvenicnt  uan  tHHiR'tiines  he  distinctly  improved  by  methodical 
gyinnaatic  esereises  (set*  the  ftiUnwing  chapler). 


APPKXDIX 


THE  SO-CALLED  PSEUDO-SCLEROSIS 


Cases  of  diseaac  have  Iwn  observed,  finrt  by  C.  Westplial  and  later  by  the 
author  and  tiiliers,  the  symptorns  of  vrhiefi  seemed  to  warrant  the  diajn^osis  o' 
mnlli]ile  solorosls,  Imt  the  nuloptjy  ]ir<tvt'd  wholly  no«;ativL>.  The  rieTims  are 
usually  young  and  often  have  a  predisposition  In  nt'rvous  disease.  The  ?ymp- 
tuiiiH  of  the  diseiisi>  t'linslst  mT  a  niarkeil  rapid  or  shiw  o^u-tlhitury  tri'iiior  with 
wide  exeursioDs.  whiih  sometimes  oefurs  during  rest,  but  which  becomee 
unusually  violent  on  motion.  Tlic  tremor  alTects  the  arme  particularly,  but 
aim  the  tnink  and  U'ga.  Tliere  nfoms  to  Up.  no  real  ataxia  as  in  multiple  acle- 
ro^is.  The  ti-ridim  relK'xes  are  increatied  and  a  diHtinc-t  spaslie  rigiiHly  may 
dev(?lop  in  the  li'g.s.  The  pjiihiOi  is  !?4"(metinies  (|nllfl  as  difideilly  planning  as 
in  multiple  wh'rosis.  NvKtagnius  is  uMially  absent.  We  bavp  s»>en  apoplwti- 
form  attacks  in  a  pronounLCHl  form,  and  also  impulsive  laughing  and  orying. 
The  face  often  has  a  pecniiar  rigid  expression.  Certain  mental  disturbances 
are  very  vliarac-leristie.  MjHHtially  a  markc-d  tL-ndenty  to  outbursts  of  wrath 
and  actual  maniacal  attacks.  Signs  of  confusion  and  hallucination^t  are  leaa 
riimmon.  The  course  may  extend  over  many  year*.  The  iliseas**  w-ems  to  be 
im-uridile.  Dcatli  ensues  through  inr-ronsing  general  weakness  nr  in  an  uih>- 
plccliforni  attack.  .'Vnalnniical  invehtigalion.  as  lia.^  been  said,  is  essentially 
entirely  negative,  even  with  a  careful  niicr<«copi<-Hl  cxaniinatinn  of  the  nervous 
8}*Btem. 

'llie  resemblance  between  ther  type  of  this  *'  pjMjudo-sclerosia  "  and  true 
multiple  sclerosis  is  evident;  neverlhcless,  now  that  we  know  the  disease,  we 
can  iiften  make  the  ilistinction.  The  chief  ])nints  to  licar  in  mind  are  tlie 
very  markcil  true  <i3cillutory  tremor,  tiie  aliseuce  of  real  ataxia,  and  the  men- 
tat  dislurbnnccs  just  mentioned. 

The  treatment  uf  pseudo-gelerosis  is  the  .^auie  as  that  uf  muUi])le  sclerosis. 
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TABES    DORSAL18 
{toeomtotor  Aotxia.   Gmy  DtCfncrafifon  of  iht  Ptnlerior  Columna.    Atesie  locomolrice  jrogrt^aivt.) 

We  give  (It  pruseiil  thu  4)U1  muin^  tif  lnlie*i  ilorsniis,  '"  consuinjilion  of  the 
spinal  wrJ,"  (o  a  perfettly  tlelimte  clironic  diacase  of  the  central  nervous 
8>'Btcni,  H'host'  chief,  but  hy  no  Ulc'iiiis  bolu,  auatomical  liaeis  is  regarded  as  a 
primar}'  syctciiiif  duffi-iu'ratidn  of  thir  |pi*ri[ihi'r!il  pfn^ory  nciiroiw.  Iiotli  of 
their  ]M*ripheraI  hratiL-liw,  hjuI  more  t'sjii-uially  <jf  tlu-ir  [imct'sscs  in  the  pog- 
turior  ii>luinna  iif  the  s|>iiml  iiird.  The  linst  fle«.riptiou  of  tabus,  which,  of 
course,  is  defeelivL-  in  niaiiy  rcsijcctii,  id  f'»und  in  a  work  of  \V.  Horn  in  18117. 
We  imi8t  tiiauk  t,'S|>eciully  the  iiivfstigiiliuiis  of  KonilK-'rg  id  (Jennaiiy,  in  1851, 
and  of  Duetienne  in  France,  in  IS.'jfj,  for  a  iii^rt'  t-otiiprehensive  knowlwlge  of 
the  disease  and  fur  n  picirise  distinction  lietwiH!n  it  iind  the  other  chronic  dis- 
eases of  the  spiimi  cord.  From  then  up  to  very  reccut  times,  talics  lias  been 
the  Hubjeet  of  niimherless  investigations;  but  it  always  ofTera  new  phases  and 
new  problems  Lo  investigators. 

■  Etiology. — Hut  little  ifiiit  is  dcliiiitc  was  known  until  lately  as  to  the 
causes  of  tabes  dor^alig.  Elereditary  i-multtion.s  phiy  a  very  slight  part  in  gen- 
uine cuites,  and  cveu  a  gcnei'al  "  neurcpatlne  taint "  can  only  rarely  be  made 
cut  in  ataxic  jiatii^nls.  Mm-h  xvi-i»lit  in  reganl  to  iftinlriKj'  van  fnrnierly 
laid  upon  previous  c.\|H>surL'  lo  <'old.  It  cannot  be  denied  thai  stniietimes 
the  first  ayniptoma  of  the  diwtase  follow  some  pronounced  exposure  to  wet 
or  cold,  but  mufli  more  frequently  nothing  of  the  sort  can  be  made  out  The 
case  ia  similar  willi  reganl  lo  physiod  and  njental  overexertion,  which  were 
furinerlv  nuule  snswcrnhle  for  the  origin  of  lahes.  ll  is  an  ullerly  Tin- 
groumled  assertiou  Llml  sexual  excesses  may  be  the  cause  of  tubes.  Talros 
may  rart-ly  (ievelop  aa  a  result  of  arrute  rliwaMCB  or  aomewlmt  more  fretiuenlly 
as  a  result  of  injury  (jjencral  coneussicm  of  the  Inxly  from  a  fall,  fracturea, 
etc.) ;  twit  we  mav  ascrilie  lo  these  faelonf  merely  the  ftignificimee  of  an  cx- 
rCiting  ennse.  In  these  rare  cases,  too,  it  is  Imrd  to  cnndrm  the  connnelion. 
The  earlier  teaeliing  that  taljes  develops  after''  supprewfiion  of  the  foot  sweat" 
IB  manifestly  due  lo  a  confusion  of  cause  and  elTiHt.  The  absence  of  foot 
sweat  is  not  the  cause,  hut  a  s>'raptoni  of  incipient  tal)es. 

The  (>nly  jptiological  fact  vvlncli  in  my  <vpiiiion  is  beyond  any  doubt  is  the 
iVelation  of  tubes  to  n  jtrevioiis  syphilitic  infection.  This  relation  of  the  two 
diseases  to  each  other  wus  first  confirmeii  in  France  hy  Founder  and  in  Oer- 
many  by  Erb,  and  in  epite  of  the  vigorous  contradiction  which  the  views  of 
these  observers  at  first  met  with  on  many  sides,  this  theory-  of  tabes  as  a  dis- 
ease having  a  dired  ictiological  relalionsliip  to  p\-pliiliH  is  constantly  aeijuinng 
more  and  nupre  geiicml  ree*ignitioti. 

The  c'lnnection  between  tabes  and  sypliilis  can  he  confirmed,  first  of  all, 
by  statistics.  Krb  was  able  to  find  a  history  of  syphilis,  with  secondary  symp- 
toms, in  alioot  eiixlv-tw<i  ]>or  cent  of  his  patients;  and  Foitrnipr,  in  10^  cases, 
foutjd  .-iypliilitif  nnlcccdents  as  many  as  !'l  iiitii'-;.  (»ur  ohii  tdisi-rvntions 
agiY-i-  cxai-lly  ivilh  Krb's  dalii.  sim-c  si\ly-oric  \H-r  cent  of  cmr  imtienis  slnleit 
definitely  lliat  tbey  hud  formerly  Buffered  from  syphilis.     If  we  also  reckon 
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the  casea  where  the  patienU  wlmit  a  former  Bore  but  no  aecomlary  symptoma, 
the  peroMilsgo  liLHVHiiOrf  iiiut-h  grenlor — ninety  pt^r  rent.  It  is  wortliy  of  note 
tliui  in  iiKiM  t-asfs  iif  laht's  tlie  j!rovi(jus  s>-]p|iili^  has  not  hml  a  greal:  intensity. 
In  till*  historiefi  of  many  "f  the  caevt*  of  lalwts  wt-  iiiul,  l.hen'forf,  im-rely  ii  utato- 
luent  iilwut  n  "  small  ulcer  of  the  pi-'nis,"  or  that  spet-itie  trvatiuent  had  Wen 
used  for  a  short  time  **as  a  preeaiitioii/'  etc.  II  is  noticeable  that  in  a  case 
of  tahes  one  L-an  scarcely  ever  regard  the  afwumptian  of  a  previous  Byphilis 
a^  entirL'ly  improhnhle,  or  oven  as  inijjossilile.  Tlie  seiireh  fnr  the  "  talwtic 
virgin  "  htis  ri'miiiritnl  fniilless,  in  itpili'  of  all  our  flTorls.  Only  <"|uitf-'  infn'- 
quently  ilo  we  tinil  teitiary  Byphilitic  i-yinptonif  a.-*  well  ns  laheji;  we  have 
R(^(Mi,  fur  example,  wvere  ulcers  of  tlu!  skin,  gurnittutdiis  penrwtitis,  etc.  The 
time  lietween  lite  infection  and  the  beginning  of  (lie  first  syriiplums  of  lal>e9 
varit^  very  iiuieh ;  It  may  Ijo  from  two  to  twenty  years. 

The  iiitcresiing  seriiiogiral  ami  cytohigical  examination*'  of  the  last  few- 
years  havQ  fiirnisheil  a  new  series  of  valuable  proofs  for  the  ietiological  rela- 
tionship iK-'tween  tahes  and  HvphDig.  In  tiie  numerous  exam i nations  wlneli 
have  l)een  coiidueteil,  the  Was^erninn  lest  for  demniistratitig  a  prrvimis 
syphilis  by  coniplenieut  ilevialiun  has  given  a  positive  rwult  in  lire  niajnrity 
of  caaes  of  tal«;s,  and,  as  we  shall  see  later  on,  in  the  clowly  relateil  general 
paralyNit^.  In  typical  geiiernl  paralysis  the  reaction  is  atntotit  invariably  potfi- 
tivfi  with  the  lilodd  seriini;  it  iit  imt  r|iiite  an  eonstaiit.  however,  for  tabes, 
though  at  any  rate  it  is  finiml  in  seventy  to  ninety  ]H'r  ceul  of  the  raws*. 
With  the  tri'tehnt-sjiinal  llnid  the  Washerman  reaction,  an  wo  may  nrtte  liei'i;, 
is  founii  U)  be  positive  almost  as  regularly  as  with  the  blood  B*'runi  in  gen- 
eral paralysis;  while,  according  in  the  most  recent  reports  of  Nonne,  it  is 
only  esceplionaily  founfl  to  !«•  positive  in  tahes.  The  cytological  and  chora- 
ital  changes  of  the  c^-rehrii-t^piiml  fluid,  whicli  an*  important  Un-  diagnosis, 
will  i»e  refern^d  to  more  in  detail  in  the  discussion  of  the  symplouiatology 
of  talieft. 

The  connection  between  tabes  and  previous  syphilis  also  esplains  natu- 
rally a  nuiiihtrr  of  pi'iiiliarilies  in  tlie  occurrence  of  tabes.  esjK.'ci)illy  the  fact 
that  tabes  is  nuicb  commoner  in  men  than  in  women;  that  it  its  pjirlieularly 
very  rare  in  women  of  the  better  class,  while  it  is  fouiul  luuch  more  fre- 
quently in  women  «f  the  [owor  clauses;  that  it  comes  on  especially  in  niidtlle 
life;  that  it  is  niucli  more  common  in  the  higficr  elasftcs  and  in  urlian  popuhi- 
tions  than  in  the  nnintry;  lliai  i-crtaiu  classes  (merchants,  artists',  olliccrs) 
show  a  muili  largfT  percentage  of  caM's  nf  the  disease  than  others  (clergy- 
men, teachers,  etc).  If  we  see,  hitwever,  any  cases  of  tabes  which  show 
striking  differences  in  these  respects,  we  can  almost  always  find  evidence, 
even  in  such  ca.sos.  of  a  previous  sj-pfiililic  infection.  Siu-h  individual  easels, 
therefore,  affonl  material  for  the  ninst  fonvineing  pronf  nf  the  cimneclioti  l«- 
tween  the  two  diseases.  Thus,  wt*  sometimes  see  tabes  in  perfectly  irrepi-oach- 
ahle  women;  here  we  can  almost  alwa>,*s  iletect  previuus  syphilis  in  the  hus- 
band which  has  Wen  trnnsmilteil  to  the  wife.  We  (iiirselves  and  other 
olwervers  have  seen  Inbes  arise  in  this  way  in  both  hiipl»anil  nnil  wiTe.  We 
may  nlsn  (hid  iahes  in  ver>'  young  *»r  very  ubl  piTsmis.  and  then  wt-  ran  dis- 
cover Ihat  syphilis  wa?;  aeqnin'd  at  a  very  curly  or  a  very  n<!\anied  age.  A 
few  rases  nf  talies  occur  in  ehililren,  anil  are  in  all  [irobabiltty  to  be  referred 
to  hereditary  or  infantile  syphilis. 
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Allhnugh  the  connection  lwIwiH!U  tabwt  anJ  previous  syphilis  may  be  re- 
garded as  dcfiuitoly  establit^hed,  tlte  nnlure  of  tliis  fonuection,  uu  tlie  other 
haudj  is  not  vet  fully  exptainet!.  This  inticli,  of  c-niirpic,  h  certain,  tliat  tahes 
is  not  an  ordinary  tertiary  sypliilitit  disease.  Botli  its*  aiiatoniitral  i-haiiges 
{liiie  infra)  and  the  extremely  slight  effwt  of  antisyjihilitic  trealtnent  re- 
move every  doubt  &»  to  this.  The  corinectinn  Itelween  the  two  diseases  must 
be  of  some  other  nature,  and  tlierefori'  we  long  ago  expressed  the  opinion 
that  lalies  was  <lue  only  to  uerlain  elifnileal  iwisona  (toxins),  wliicli  Ji'velop 
in  the  liudy  from  the  at-tion  of  the  syjjfiilitic  infi'ction.  Such  tcixins  may 
very  well  cause  definite  systems  of  Hbers  {vide  infra)  lo  degenerate,  and  their 
presence  is  a,hn  a  good  explanation  of  cBrtalii  clinical  peculiarities  of  tabes, 
especially  the  paroxysmal  oceurn-nw  of  certain  syiiij)toms  (the  so-called 
crises).  Many  of  these  critics,  especially  tlif  gnsCric  and  intestinal  crises,  are 
very  similar  to  toxie  t<yinpluins  (vomitiug,  paiu,  prououuc-ed  general  debility 
and  weaknean,  etc.).  Talws  is  therefoa'  a  sefjuela  of  s^-philis.  It  and 
the  closely  alli(Kl  general  paralysis  therefore  stand  in  the  &anie  relation 
to  Bvpliilis  as  **  nielasypliilitic  nervous  diseafies,"  that  the  common  "  rervnus 
sequela? "  do  to  the  acute  infectious  diseases — for  example,  as  postdiphtheritic 
paralysis  and  ataxin  do  to  previous  phHryiijfwd  dijditlieria.  Of  coiir.-ie  (his 
Iiii"pothe8iB  does  not  afford  a  completely  clear  iui^ight  into  the  nature  of  the 
tabetic  process.  Thus,  the  constant  progr^^''  of  most  (but  of  cnurse  not  all) 
cases  of  tabes  reiiiiinw  a  foriher  special  exjdaiiation.  We  may  perhaps  imag- 
ine tlie  process  thus,  that  the  toxins  nbtiorlied  at  first  merely  injure  the 
affrt'ted  tilwr  systeuj  (yif/c  infra),  but  llial  the  complete  atri)phy  and  cessa- 
tion of  function  comes  on  grailually  througit  the  wear  and  tear  associated 
with  the  uorntal  functioning  of  the  nervout*  elements.  In  this  sense  <»tlier 
e\ierrip|  induenc-es  (fatigue  and  ])liy(iical  <iverexerli(in.  exposure  tn  cold,  in- 
jury) may  be  regnrdeit  us  aiding  the  ]in>ciNs.  In  piirticiilar,  a  st-ries  of  tabetic 
caeea  liave  been  observed  in  which  the  syniptotiw  develoin-d  af(-er  a  severe 
trauma  (fall  on  tlie  back,  etc.).  We  can  readily  imngine  that  the  Iraunia 
first  rendercil  the  nerve  tracts  in  question  suscepllble  to  the  syphilitic  loxins. 
Xeverthele.ss.  e\*en  in  thetio  casee  of  traumatic  tal>es,  the  preceding  iufcclinn 
ia  the  couiliiio  mhh  qua  nan.  As  a  rule,  nl.^n,  we  are  not  dealing  with  l!ie 
onset  of  the  tabetic  cimngea  after  a  trauma,  but  only  with  the  first  appearance 
of  moi*  marked  clinicnl  syitiptom*). 

No  one  will  deny  (hat  a  preceding  pyphiHtic  infection  cannot  Iw  proved 
in  every  case  of  tnljcs.  Itiit  tlie  very  same  thing  is  tnie  for  undoubted  syphi- 
litic lesions,  Buch  as  gnmniata  of  the  liver,  etc.  The  only  coni*istent  scietitific 
point  of  viffB'  is  to  regard  every  true  talwa  as  a  sequel  to  a  preceiling  syphilitic 
infection.  At  all  events,  it  would  imt  be  irri|M)Rsible  that  other  noxious  influ- 
ences might  caui*e  the  same  systems  nf  fiber:*  to  degenerate  as  in  tabes,  and 
thus  produce  a  lorni  uf  disease  siiiiilai  (u  that  of  geniiiuc  tabes.  Tims,  wc 
know  at  present,  from  the  investigations  nf  Tuczek,  that  symptoms  may  de- 
velop in  chronic  ergot  poisoning  (ergotism)  which  are  perfectly  atialogoua 
to  those  of  labe;'  and  dejipiid  ii]inn  a  enrremioiidiiig  discas*-  nf  the  posterior 
Cf)lumnR  nf  tlie  cord,  which  can  be  demonstrntiMl  nnatoniictilly.  'I'bcsc  cit.«eB  of 
"  tabat,''  however,  wliich  arc  traced  to  some  other  cau^e,  nnist  be  distinguished 
frfim  tlie  metasyphilitic  eases  which  constitute  by  far  the  great  majority.  The 
question  why  only  a  small  percentage  of  gvphilitJcs  acquire  tabes  later  on  can 
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lie  as  little  answered  as  tlie  questions  why  only  a  frartloDal  part  of  iTw 
(liplitlieria  (.-ast^is  are  follaweil  by  |M»nilyhiK,  nr  why  a  iiepliritis  mt-iint  after  only 
a  Hinall  percentage'  of  tlio  scarlet-fever  casee.  We  ean  think  of  iliffereiices  in 
the  iriiiiviiiual  flispusition  ([leurnjintliiu?)  or  of  iliiTerRUWH  in  the  virua. 
French  investigators  assume  tliat  there  is  a  piirticiilnr  "  Hyphilis  a  inrwt 
nerveiLT."  ati  assuiriptioii  without  very  much  foumiatioii,  thimjfli  sume  peculiar 
clinical  pxiHTii-neeA  «an  Us  adduff^ti  in  its  favor.  Thu;*,  the  <nuurn!iit"e  of  tabes 
or  pare»iis  in  different  individuals  who  aetjuircil  tlivir  infection  from  the 
fijiniJ?  source,  and,  furtlionnon.',  the  ocTiirn^m-e  of  tahes  in  married  couples 
witli  the  »amc  initial  symptoms,  etc.,  have  been  nulii-cd. 

Fatholc^cal  Anatomy. — Ah  wf  have  seen  on  pa^t-  l.^a,  the  (reli  bodies  of 
the  pfripiioral  pfiiHory  iiourunti  lift  in  tlie  Bpiiial  pin^Ua.  The  processes  of 
the  spinal  ganglion  cells  divi<le  into  two  branches.  One  goes  to  the  peripl»ery 
of  the  Ijody,  the  outanetiuB  mirfiice;  It  forms  the  so-failed  penplit-ral  sensory 
nerve.  The  other  iirneess  serves  for  the  r'en(ri|ietat  cnuduclinn  of  sensory  ir- 
rilaliiuiH;  it  enters  ihc  curd  tliroufjli  the  posterior  roots  and  gnes,  as  we  have 
said  above,  eillier  upward  in  the  posterior  coluitms  or  into  the  pfwterior  gray 
cornua,  there  to  c^mncct  with  spinal  sensory  neurons  of  the  second  order. 
Upon  this  jwriplieral  (first)  sensory  ut-uron  system  (jipinal  ganglion  sys- 
tem), whose  nnalimiicul  Hirangcnient  we  have  ju«t  hrieUy  dewrilicd,  the 
(toxic)  cause  of  tnlies  acts  wjiecially  an<l  causes  il.  slowly,  fiber  by  fiber  or 
neuron  by  neuron,  to  degenerate.  In  tabes,  us  in  nioHt  other  primary  sys- 
temic diseases,  we  find  that  the  evident  visible  anatomical  degeneration  of  the 
<IifTerent  neuvuns  always  iK'gins  in  Ihe  prolongjjtiozis,  and  Ihf  destmction  of 
tl»e  cell  body  itself  follows  later,  if  at  all,  and  is  the  hiht  process.  Since  lh& 
prolongations  of  the  spinal  ganglion  cells  arc,  first,  the  peripheral  sensory 
n»!rves,  and,  second,  the  HImts  in  the  p<wtc'rior  columns,  ami.  in  part,  in  the 
posterior  horns  of  the  spinal  cord,  we  uiidei'stand.  wiihnut  further  explana- 
tion, that  the  anatomical  pnxresii  in  tabes  must  manifest  Itself  as  a  degenera- 
tion both  in  the  i>eripheral  nerves  ami  in  llie  po-ttprior  columns  ami  posterior 
liorns  of  the  spinal  cord.  So  far  as  we  can  at  present  appreciate  the  condi- 
tiotiH,  the  S]iiual  prtn-ess  nf  Ihc  lu'iirtin  cell.'*  in  llic  spinal  giiiiglia  bcimii  to  1h? 
affected  earlier,  nitire  regubirly.  and  more  extensively  than  the  ]K?riptieraI 
jirwc^s;  bill  it  sci-nis  to  us  probaldc  thai  there  are  individual  differences  in 
this  respect,  and  that  many  differences  in  the  course  of  the  disease  in  different 
cases  of  tabes  may  bo  explained  by  such  varifttions  in  the  particular  anatomical 
localization  nf  the  lAbetic  degeneration. 

If  we  examine  the  spinal  cord  of  a  patient  who  has  died  in  ihe  advanceil 
stage  of  tabes,  the  sniallucsg  and  thinness  of  the  eord  usually  strikes  us  at 
once.  The  pia  mater  is  tliickened.  and  opaque,  especially  on  the  posterior  sur- 
face. We  often  see  the  posterior  columns  apjiearing  through  the  pia  as  a 
gray  hand  extending  the  whole  length  of  the  spinal  cord.  On  cross  section 
wo  notii>e  that  the  sniallness  of  the  cord  is  due  childly  to  the  atmpliy  of  the 
[Mwleriiir  columns,  which  is  often  very  considiThble.  These  nf>  longer  protnide 
hackwcard,  a;;  they  normally  do,  but  seem  flat  and  sunken.  From  tlieit 
pronomia!<l  gray  color  they  are  very  plainly  distinguisheil  on  crons  section 
from  file  rest  of  the  white  matter  of  the  cord.  The  posterior  comua  of  the 
gray  matter,  anci  the  posterior  nerve  roots,  show  ext-eptionally  a  considerable 
atrophy,  and  appear  very  small  and  thin  and  also  of  a  gray  color. 
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Microseopio  oxftmination  gives  more  exaiH  inrtirnintion  as  to  tlie  extent 
Entl  form  of  the  dcgeneralion.  This  alinws  (Fig.  IGO,  a,  b,  c)  that  all  por- 
tions of  the  posterior  ctjlumns  arc  nnt  ftfTi-cted  iu  like  manner,  hut  only  those 
portions  which  <ijntnin  the  prooeasus  ami  c-ylluterals  of  the  poBtcrior  root  fibers, 
wliich  therefiire  heiini^j  to 
the  Bvstem  of  spinnl  gan- 
glion m-unmB.  The  other 
tract*  (short  tratts,  cora- 
miswurn]  filK'nn)  are  sparftd. 
The  degeneration  is  almost 
alwavs  nitwt  intense  in  tlie 
lumhar  cord  ;  here  it  alTectB 
chiefly  the  middle  and  pos- 
terior pnrtiime  of  the  jmjs- 
leriiir  culumns,  widle  the 
most  anterior  portion  and 
the  9o-eaIlnd  dnrso-rnedi&n 
sacral  bundle  (Fig.  !(!(>,  c) 
remain  nnrnial  in  Hltnnfit  nil 
CHiies.  There  aro  indi'cd 
fibers  which  have  another 
origin  and  da  not  belong  to 
the  i<pinal  ganglion  (>ystem. 
In  the  dorflrtl  ei>nl  ( Fig. 
IfiO,  h)  the  posterior  col- 
umns are  almost  iimipletely 
degenerated.  Tlterc  arc 
ally  small  normal  arean 
still  presierved  in  Iho  pos- 
terior external  nnd  tlio  most 
anterior  (KirtionH.  Tn  llie 
eervical  cord  (see  Fig.  IfKI, 
a)  the  so-called  toliiiiins  of 
Goll  arc  chiefly  altt'cted,  to- 
gctlKTwitli  the  prolttngation 
of  tlie  fiben^  from  the  root 
zones  of  the  IntnluLr  conl, 
and  also  the  ^'  liitt^rnl  rooL 
areas  " — that  is,  those  por- 
tions in  the  columns  of 
Burdach  where  fibers  enter 
directly  from  the  posterior 
nerve  roots,  and  from  which 
fibers  may  bo  traced  far- 
ther into  the  gray  matter 
of  the  posterior  cornua;  but  tl»e  soKalled  posterior  external  areas,  and  also 
two  little  an tero- lateral  areas,  remain  entirely,  or  at  least  fnr  a  long  time, 
free  frcim  the  disease,  lit'transe  there  are  also  bundles  of  fibpra  which  do 
iiot  belong  to  iho  syst^im  of  the  spinal  ganglia  or  posterior  roote.     If  we 
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Fio.  190. — DegcQernlion  of  tbc  posterior  coIuhidh  in  id* 
viiDD«d  tabca.  a.  Orvieol  cnrd.  6.  Dorsal  curtt.  c 
LuiulNir  cord,     (rcraoual  otwen'ation.) 
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examine  caMS  of  tabes  in  tlw  earlier  stages  which  happen  to  roroe  to 
aiit'ijjsv,  we  find  in  the  piwterior  polinnus  only  a  few  root  1*rriU>riea 
fltrctrted — (hat  is,  tlit*  liherK  arisinjj  fniiii  imliviihial  spiiml  ganjjlin  or  |hi8- 
ttrior  niotii  anil  lying  near  one  uuotlior,  while  otlicr  root  territories  re- 
main free  from  dcgeiieratinn  (Figs,  161  and  162).  A  Byatem  <if  very  fin» 
fibers,  entering  thniujrli  the  p«J3(erior  roots,  is  allLtled  very  early,  a*  a  rule. 
It  branchee  outward  juiniodiaiely  after  the  enlraticti  of  the  roots,  and  octu- 


Fia.  161.— Dfinuil  ronion.  Fin.  Ifl2. — Luuihar  rfgion. 

Traasvcnic  wction  tlirouxh  the  postorior  columns  of  tite  cord  iu  bc-jiiutiioi;  tabes  donoliiL 

piea  u  Miiall  biil  vtry  sharply  defined  territory  at  the  point  of  the  posterior 
coriiua.  between  tJio  pOi*leriur  and  lateral  eolumnn  (tlie  go-called  zone  of 
Ijiw«unr).  In  all  the  affet-leii  root  territories  the  degeneration  slowly  in- 
volves liber  aftt-r  litter.  The  firder  in  which  the  different  root  territories 
di'^feofi-ate  one  after  amitlier  and  in  ]Mir1  iit  \\w  same  lime  with  une  inirtilu'r, 
ii(  rertaiidy  not  always  tliu  same  iti  individual  eases,  a^  is  evident  from  the 
viiriiilintis  in  the  f-Unifal  i-oiirso  of  tlie  iliscusd.  As  a  ride,  the  neurons  of  the 
liHiitiar  and  lower  dorsal  spinal  ganglia  degenerate  first,  and  the  neuron  sys- 
Ieni8  of  the  lervical  gjiii^dia  later. 

We  :inii*t  state,  with  refereuee  to  the  partiripation  of  the  gray  matter  in 
the  diseiiae,  IliAt  the  pnstoridr  ainnia,  ns  we  have  alrcnily  said,  are  also  found 
consiilcnihly  athi-ted,  whieli  irt  cxplaitied  tiiaiiily  hy  the  alrnpliy  of  Ihf  ]««- 
terinr  root  lihei-a  wlii<li  ciitrr  tlicni  rtireclly.  It  al:*o  cannot  appear  slninjje 
that  llie  inedullaled  tihers  found  in  Clarke's  iiolumna  neeni  very  niueh  reduced 
in  naniber,  i>ince  they  nlso  are  diret^t  proceftses  of  the  ptwterior  root  (il«!ra. 
The  celU  uf  the  columns  of  t'lurko  remain  normal.  The  ;;anf.diun  i-olU  of  the 
poKtcrior  li[irns,  which  hehini;  In  t)ie  second  sensory  neiirons.  also'  ii<main 
nornial,  and  no  etmujivs  iire  fiuiinl  in  (he  prwesses  of  thcw  ecl!s  in  llie  lateral 
Ctilunnis.  The  lateral  and  anterior  cohiiiins  of  the  cord  usually  remain  un- 
■Korcd  (vide  infra). 

On  tfie  other  Iian<l,  the  periplipral  senRoiy  nen'es — that  is.  peripheral 
nrn<*«sj.i*s  of  the  spinal  ^an*rlinn  i-«'lls — nro  hy  no  moHiis  (^jiari'^I.  In  all  casea  of 
tiiKn  wliieh  lmv«>  been  t-nrefully  exiiniine*!  thus  fur,  we  find  in  the  peripheral 
tivvyty  Ininks  (tirialic,  crura!,  etc.).  and  usually  still  more  in  the  tiiuT  hninchea 
of  Iho  wnsory  nerve.s,  a  considerabh'  nuirdwr  nf  dep.'rieraled  (Tntripelal  HImth 
(iVit^rine.  Oppenheiin  and  Sicnierliti^.  and  others).  We  r^ard  tliis  degen* 
«f«tHtu  u*  pnvi^ely  nnalo(»ous  to  tin-  disensi'  of  the  posterior  column!*  and  by 
IbA  i*'*iw  •  (w^oiuhiry  de>tencration.  Ijike  the  de;^*norttiion  of  the  posterior 
L tif^Ttwiw.  il  sImi  iH  nn  expret^ion  of  tlie  primnry  disfaH>  of  rlu-  )ieripheml  sen- 
_  _  SMiT^^  •>'*tcm.  In  regard  to  the  cell  btMlies  in  the  spinal  ganjilia,  those 
^«%iMb  Mv  wll  |UV$ervcd  for  a  lon^j  time,  at  leo^t  iu  regard  to  their  external 
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:l,  but  finally  we  nifiy  t\nd  mnre  or  les!«  definite  changes  in  them,  although 
iardly  i-vcr  complelv  atrophy. 

1*lie  anatotiiical  prooet-^  of  taben  i^  by  no  meani^  limited  cNcliiaively  to  a 
slow  degeneration  of  tlie  first  fiensnry  nenron  system.  Other  neiiroiia  and 
neuron  systems  may  also  he  involved  in  the  disease.  The  oci-asional  aifectior 
uf  tlie  lri{^'minal  neiimns  i»i,  of  i-oiirse,  wholly  unnlogouii  to  the  degeneration 
of  the  sensory  Bpinal  neurons;  but  other  regions  sometimes  become  Jegcii- 
erated,  c-sjiiwially  the  oplie  licrve,  more  rurcly  the  vagus  and  acoustic,  and  also 
certain  motor  rc|<ionji,  e-ipwially  the  ocular  nervej".  other  peripheral  motor 
nerres,  the  pyramidal  lateral  tract,  eti\  We  will  return  more  fully  to  these 
"complications,"  or,  to  Hpitik  more  eorrectty,  to  these  rarer  localizations  of 
the  tabetic  proccsj-,  in  the  clinical  portion  of  tlii«  chapt»,'r.  If  we  consider, 
however,  tliat  the  wlmlo  neuron  territory  of  the  spinal  ganglia  evidently  con- 
tains ncur<>ns  of  very  dilTerent  pliysi'tiojfical  iiuportanctt  (fibers  f^ir  the  coo- 
duetion  of  the  different  (pialilies  nf  M-nj-ntion.  for  the  coor<IinatLon  of  movc- 
TOent.  for  the  innen'ation  of  the  bladder  and  rectum,  for  reflex  prof*sse«.  etc.), 
and  that  also  other  most  diversi^  neuron  territories  may  Im.-  involved  in  tabes, 
we  can  understand  tlial  taln-*s  can  he  termed,  nut  a  siinph',  but  far  more 
properly  a  ^^  cotnbuieti  s>j.ii''mu-  diarmf.''' 

The  form  of  the  laiietic  alfcction,  in  my  opinion,  consists  of  a  primary 
dejyenerative  atrophy  of  the  nerve  filwrs,  and  a  oorrespoiidinp  Recondary  in- 
crease of  the  connective  tis^sue.  The  gray  color  of  the  posterior  columns  is 
due  to  the  loss  of  Ibc  medullary  shi-allis.  Since  Hie  destruction  of  the  nerve 
fiherit  advances  hul  very  slowly,  we  find  only  a  few  fatty  graniilnr  cclU.  In 
old  cases  wc  find  numerous  corpora  amylacca.  wliose  origin  and  signilicanL-c  are 
still  unknown.  The  thickening  of  the  pia  mater  is  a  purely  secondary  phe- 
nomenon, due  to  the  inflammatory  irritation  by  the  prriduct.s  of  decomposition 
of  the  degenerating  nerve  filjors.  The  lymphoi-yloHis  of  the  cerebro-spinal 
fluid  is  idso  dui-  to  [ins  causi*  {r'uli-  infni).  Tlie  jisnot-iated  "chrtmic  fiienin- 
gitis"  ts  always  most  marked  on  tiic  posterinr  surface  of  tlie  peripliery  of  the 
cord,  corresponding  to  the  atrophy  of  the  posterior  columns.  A  number  of 
investigators  are  still  inclined  to  atlrihute  the  entire  taMic  process  to  a 
primary  (syphilitii)  meniugiti.-i.  Nagecdte.  <Ti|jec'ially.  lias  i-xpresstd  the  opin- 
ion that  a  priumry  leptoiueningltis,  characterized  by  s|>ecific  sy[ihllitie  changes 
in  the  small  v&ssels,  jirmluces  priniflrily  a  neuritis  of  the  posterior  roots,  and 
later  on  leads  to  secondary  ascending  degeneration  of  the  ])Osb-'rior  columns. 
How  this  tticory  can  find  any  adherents  is  inexplicnide  to  me.  Why  should  a 
primary  meningitis  ahvtiys  develop  only  on  the  posterior  surface  of  the  spinal 
cord?  TiV'hy  is  it  that  ninety  per  cent  of  nil  the  cases  arc  as-iofinted  at  the 
ontwt  with  A  lose  of  pupillary  reflex  to  light?  These  and  other  otijwlicins,  in 
my  opinion,  militate  very  strongly  against  the  llieorv  of  a  primary  meninp^nl 
origin  for  talics.  tin  llie  other  hand.  I  admit  frankly  that  oecasionally  true 
8/pliilitic  lesions  of  the  meninges  may  ije  found  associated  with  the  specific 
tabetic  degeneration,  which  is  not  at  all  surprising,  in  view  of  the  fact  that  a 
syphilitic  infeclion  i.s  always  present. 

Clinical  History. — A  disease  which  has  as  its  hnsis  wt  definite  and  strictly 
limited  nil  lumlniiiical  ehiinge  as  is  the  casp  witSi  laiics  dorsalis  would  also  !ie 
expected  to  give  a  very  characteristie  clinical  picture.  This  supposition  is 
entirely  correct,  and  there  are  few  diseases  which  can  be  diagnosticated,  even 
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in  their  earliest  stages,  with  aa  much  ^^'rtaiuty  as  tahos.  This  fnct  h  explained 
only  by  regarding  tatx.':*  as  a  gy:«teniic  di^'ase,  in  whieh  certain  systems  of 
fibera  arc  always  affwietl,  while  other*  are  as  constantly  spared  by  the  disea&e. 
The  different-e  between  indiviihial  va^s  of  taUes  lies,  therefore.  less  in  tho 
sviKjitnins  tln-ciiM'lvi-s  than  in  thi-ir  intensity,  tlu'ir  tlnratfun.  and  the  oriU-r  of 
their  oeeurrenee.  In  this  rt'gard.  Imwever,  the  dilTereiK-es  in  the  clinical 
picturea  are  extremely  varied,  w)  that,  even  witli  a  cunipanitivcly  great  f>ersonaL 
experience,  we  often  see  new  conibiuati<ni8  of  fiyiupttims  and  alsu  peculiarilica 
iu  their  course. 

For  tht>  majority  of  ca««  we  may  sketch  the  following  general  description 
of  the  disease,  in  which  it  is  better  to  divide  the  whole  cotirw.'  into  w?%'eral 
stages;  but.  of  eounse,  this  division  can  have  only  a  schematic  value. 

Tabes  begin*,  as  a  rule,  with  a  stnge  of  initial  symptoms,  which  de- 
velop very  gradually  and  insidiously,  and  whicli  may  Ite  of  very  varyinj? 
duration.  The  mo^t  fharacterit;lic  (iyiiiptom>(  of  this  utage  are  tho!«  of  sensory 
irritation,  most  frequently  in  the  form  of  the  so-ealled  liglitnlng-like,  "  lanci- 
nating" pains  in  the  lower  exIremitieB.  Tliey  are  wiirietimfti  very  severe,  but 
at  other  times  only  of  slight  intensity,  imd  are  comparatively  little  noticed  by 
the  patient,  who  reganis  tbem  aj*  "  rluuniatii-m/'  Many  patients  have  a  feel- 
ing of  numlmefis  and  tingling  in  the  tips  of  the  fingers,  especially  of  the  ring 
and  little  fingers,  and  there  h  often  a  pronounced  girdle  sensation  in  the 
trunk.  In  f^omc  cases,  too,  neuralgic  and  niigrainc-like  pains  in  the  ticad  may 
appejir  in  the  early  st-ages. 

Besides  these  symptoms  of  wnsory  Irritation,  which  may  often  Iw  for  years 
the  ouly  symptoms  of  which  the  patient  complains,  two  objective  i«yniptoms 
appear  very  early,  which  are  of  the  greatest  importance  in  the  diagnosis  of 
incipient  tal>ei» — tho  disappearam^e  of  ihe  fmddn  reflexes  of  the  lower  extit^mi- 
tios  (patellar  and  Achilles  reflexes)  mid  the  reflex  immobility  of  the  pupils. 
The  absenei!  of  tlie  Aehilles  and  pati'llnr  ii-fiex  is  the  most  ("(instant  of  all 
the  known  syniptttms  of  tabtts  {vide  tnfni).  The  relies  immnbility  of  the 
pupil — that  is,  the  failure  of  the  ini[)il  1<)  contract  to  light,  while  the  changes 
on  uet^ofmri'Mhitinn  may  be  perftvlly  R'tained — is,  indird.  not  so  constant  aa 
the  failure  of  iIk;  pjilelLir  lelhx,  but  it  is  ]>rescnt  In  almost  all  vntuv.  In  my 
ox|»erienco,  at  least,  it  upjH'iirfi,  as  u  rule,  wirlicr  tbuti  the  \ite»  tif  the  tendon 
O'llext-s.  If  all  thrt>e  symphitiis — laiicinaling  jialns,  absence  of  pnli'llar  rellex, 
and  immobility  of  the  pupils — arc  present  at  the  same  time,  tlie  diagnotiis  of 
tabes  is  absolutely  certain,  even  if  all  othi-r  symptoms  are  wanting,  because 
this  peculiar  combinatlf>ii  of  three  jtuch  a[»parently  Iieterogcnifuis  symptoms 
is  seen  in  this  disease  alone.  If  only  two  of  these  symptoina  are  present,  hut 
if  the  reflex  inmiobility  of  tho  pupils  be  one.  the  diagnosis  Is  also  practically 
certain  ;  but  if  this  symptom  be  absent  we  slioidd  bo  very  eautious  in  admitting 
that  tlie  affection  rs  geuuine  taljes. 

Among  the  rarer  initial  syjiiptoms  we  shall  also  learn  to  recognize  diplopia, 
caused  by  paralysis  of  certain  ocular  mui?rles,  and  loss  of  vision,  from  optic 
atrophy.  In  many  other  casea  certain  dietiirbnneos  of  cutaneous  sensibility 
[a  girdle  feeling,  parfwthesia,  a  furry  feeling)  announee  the  flp|ironeli  of  the 
disease.  Sometimes  disturbances  in  mieturitiim  appear  cpiite  early,  while  in 
Other  cases  gastric  crises  {vuk  infra)  or  aome  joint  affection  arc  the  first  symp- 
toniB  which  the  patient  notices, 
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After  tliis  first  stngo  of  the  disiyiso  Fids  lasted  for  a  very  var}'ing  period, 
from  a  few  months  to  two,  or  five,  or  even  twenty  years,  the  second  stage 
tieging;  this  we  uttually  term  the  ataxic  stage  of  tabes. 

The  beginning  of  lliis  stage  iii  rwognized  by  the  appearance  of  disturWncea 
of  gait.  The  gait  bwoitn-s  more  dillicLill  and  more  uuctrtain,  and  there  are 
certain  peeuliaritii's  whicli  we  will  dc-crihe  more  fully  later.  Careful  exam- 
ination shows  tliat  the  (JisturbancL'  in  gait  U  clue  not  to  a  paresis  of  the  mus- 
cles but  to  a  <listurbance  of  coordination,  ataxia  of  tlie  lower  extremttie».  This 
symploiii  nsiially  iiitTiii^^isi  very  slowly,  until  it  readies  a  degree  where  the 
patient  ean  wiilk  only  with  assistajui*,  and  finallv  cannot  wwlk  at  nil.  There 
in  f>ften  IbIit,  bill  ttlmoHi  always  not  for  years,  ataxia  of  the  upper  extremities. 

Bi\>iides  tlie  pi»r>iisting  (?ytnptoms  of  the  first  stage,  there  are  often  now 
more  niarke<i  {3ii'turban(¥«  of  jiensibility.  as  well  as  ataxia.  The  patient  hafi  a 
feeling  as  if  he  were  walking  on  wool,  fi-lt.  or  tsiniilar  sub-tances.  If  be  eloses 
his  eyes  there  is  yreat  swaving  of  the  wlmle  bmU— "  ItniiilHTg'a  Hyinptotii." 
Physieal  examination  of  tin;  seiisihilify  ahnost  iilwavs  shows  eonsiilerobic  dis- 
turbanee  of  the  cutaneous  sensibility,  es[)efially  of  sensibility  to  pain,  or  even 
of  other  forms  of  sensibility.  A  loss  of  muscular  scn^e  t-sijeciaily  is  very  com- 
mon. The  distiirlMinces  of  mieturition.  such  as  iiieonlinence,  gradually  be- 
come more  marked,  and  ver>*  oftun  cystitis  gradually  deveUips.  This  stage 
also  may  last  for  years.  Sometimes  the  disease  seems  to  sbind  still,  frequently 
even  manifest  improvement  is  si'en.  but  then  the  condition  lM>enmes  worse 
again. 

The  third  stage,  the  terminal  stage  of  the  disease,  develojis  if  the  patient 
haa  not  previously  sneriiml>e(l  to  an  intercurnnit  disease.  'I'be  symptoms  are 
the  same  as  in  most  of  the  other  chronic  diseases  of  the  spinal  conl.  The 
jmtient  frradiiiilly  Im-cuiiips  tiinre  and  riinre  wrctj-lied  and  lielpless,  and  finally 
is  cnnfini'd  nlnuist  whrilly  tii  bis  IhnI.  TIh-  idaxiti  niii-hc?*  an  e\l  rente  dt'gn-e, 
anrl  finally  there  is  »omctijni.s  an  aehiiil  motor  weakness  i>r  LNuiipleto  paralysia 
of  Iho  legs.  In  thew  easei*,  which  are  by  iin  mwiiis  frc«pient,  we  are  correct  in 
calling  the  third  stage  of  tabes  the  "  [laralytie  stage."  A  severe  pyelo-cys litis 
usually  develops.  iM'ilsores  aiij)ear.  and  (b-ath  finally  frees  the  patient  from  his 
lamentable  conditinn. 

M'e  must  now  coniptcle  tills  briefly  ski-tcheil  pielure  of  the  disease  by  a 
more  careful  description  of  the  single  syniptonis. 

1.  DisTL'HB.^NCKs  OP  MOTILITY. — Disturbances  of  motility  of  tabetic  origin 
depend,  in  ainmst  every  case,  not  on  a  lesion  of  the  centrifugal  motor  nerves, 
but  on  a  lesion  of  the  trentripetal  sensory  nerves.  We  are  dealing  witli  sensori- 
nicrtnr  disturbanci-H,  principally  of  llie  kind  produrei]  by  a  loss  of  centripetal 
stimuli  from  tlie  organs  nf  motion  tbemsi-lves  (nmsflrs,  leridoiis,  joInU).  The 
disturbances  causeil  io  this  way  affect  the  cniirdination  nf  nmvements  (ataxia), 
reflexes  (loss  of  deep  reflexes),  and  the  muscular  tonus  (bypotcilira). 

The  most  notirenhle  and  most  characteristic  motor  8ym]doni  of  developed 
tabes  clorsnlis  is  the  distiirhnmre  of  coiirdi nation,  the  ataxia  (see  page  304). 
This  is  almost  always  si^-n  in  the  lower  extremitie-s  first.  To  inviwtigate  ataxia, 
we  test  the  pitient's  ability  to  stand  and  walk,  as  well  as  the  movenienis  of 
each  leg.  For  the  hitter  purpose  it  i*  most  coiivt'iiient  to  ask  Ibe  piitiemt  to 
touch  the  kneepan  of  one  leg  with  the  heel  of  the  other  foot  ("  kiiw-bcci 
test").     We  see  then  Ihat  the  leg  moved  Is  often  carried  beyond  the  point 
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ilesigmitwl  several  limes  iiefore  it  rwichos  it.  The  ataxia  is  often  nnlioral 
even  in  croKsing  oiu;  leg  nver  the  other,  as  tlic  leg  ruiMid  makes  much  loo  gi 
orid  tfxj  **  tlirnwing  "  a  movement. 

The  altirHlioti  of  the  gait  is  very  el la meter islie — the  ataxic  gnil,  from 
which  we  can  ofl^n  iMTccivn  ilic  piitientV  diM-iiHc  at  the  first  phiiicc.  If  the 
patient  siU  tlr>wn  and  tries  to  g<-i  up  aj^ain  to  walk,  there  is  diHiciihy  in  rising. 
H«  heyN»rat4>s  hi>;  Ipps  U>  find  a  firm  point  of  .support,  he  takes  a  slick  to  help 
himself  if  he  can.  and  he  oftt*n  gi-ts  the  pnt|M'r  halanci?  lo  kwp  htrnself  erect 
only  after  several  att(*i!i])t?!.  Tlie  gait  itself  is  stradclMnp.  and  the  legs  are 
nuMil  abnormally  high  uud  ^'t  down  with  a  stani]i.  Tlio  diri'dion  of  thf  gait, 
hewcvcr.  If.  as  a  nile,  well  preserved,  and  the  tnmk  {vide  infra)  is  often  but 
httle  involved  in  the  swaying.  This  i^;  (he  dtstiiitrtion  hetween  the  ataxic  gait 
of  many  taheties  (due  to  ataxia  of  (he  legft)  and  the  staggering,  warerlng  gnit 
in  ren'In-llar  diseast?  (''eeit'liclhir  atjixia  *'  wtlli  ataxia  of  the  h-gs  and  trunk), 
ill  Trialtiple  sfleiiisJK.  t'lc.  If  we  have  tlic  jmti^'nt  liirii  rajiidly  nr  make  a 
pro[)CT  niililary  "  ahout  face,'"  the  uncertainty  of  niovrmcnt  is  still  mure 
niarkeil.  as  it  a\m  is  if  the  patient  rx^cr'  siiddnnly  and  hegins  to  walk  or  makes 
a  sudden  halt  when  walking.  The-sp  methods  of  ti."*ti]ig  are  therefore  cipccialiy 
miitahle  for  ascertaining  tlie  first  I>fginnings  of  atnsia.  Very  often  the  first 
mu-iTtiiiiity  ill  th(;gait  is  noticed  in  going  downstair!*,  hecaiist?  thi-  jiatit?nt  can- 
not put  Ills  foot  aeenrely  on  the  next  step  helow.  Ijoing  ufjstairs  ia  at  first 
far  less  jilTirte*!  iRt-ausL'  the  perpendicular  riw  of  the  sUir-  prevents  any  ex- 
cessive movement.  If  the  ataxia  reaches  a  higlior  degree,  most  tabid  patients 
always  walk  with  a  stick  and  eontml  1he  inovciucnt.-*  of  their  legs  by  keeping 
their  eyp--'  h\e(!  on  the  floor  as  tliey  walk.  This  eontrni  is  neneRaar)-  hecjinse 
the  senjtihility  of  the  legs,  esiM-cially  the  inuseulflr  scnsihility,  ia  diminished 
at  the  same  lime. 

In  more  advanced  cases  the  ataxia  becomet"  apparent  even  on  standing  with 
the  Uvi  close  together  {pt;itin  ataxia).  We  see  continually  in  tlic  mn*cles  and 
tenihins  of  the  legti  slight  contractions  which  are  necessary  to  maintain  the 
eonstanlly  Khifling  equilihrinm.  These  contractions  beeonie  much  more 
ninrki'd  as  noon  as  the  patient  stands  with  his  eyes  shut.  Tht^n!  is  thcTi  ii.>'iin)ly 
an  evident  swaying  of  t,he  liody.  which  is  somelimes  sn  great  that  the  patient 
is  in  danger  of  falling.  This  plienomennn  ( Kmnberg's  syniploni).  which  can 
often  l>c  demonstrated  very  early  in  a  ruilinu-ntary  forin,  is  due  to  the  de- 
fective regulation  of  tlie  muscular  movetnentji,  which  am  necessary  to  preserve 
tlie  e<]uililjriuin,  as  a  result  of  (he  impaired  sensihility  of  the  muselos,  joints, 
and,  in  part  also,  rjf  llie  skin  «if  tin-  Hih>  of  the  fiH't  llieniselves.  A?  in  all 
mnrhid  ciUiditionH,  the  hoilv  attempts  to  replace  the  loss  of  e-wential  fnncliona 
as  much  as  possible  by  the  vicarious  actions  of  other  organs.  The  dislurb- 
auce  of  motility  of  talM^ries  is  therefore  diminished  as  nnicli  as  possible  hy  an 
increased  control  by  the  visual  sense,  .Ataxic  ijibetics.  therefore,  always  fix 
their  eyes  on  the  fliwr  while  slanding  or  walking.  According  to  the  degree 
of  ataxia,  the  result  of  this  visual  control  of  the  movements  varies.  At  any 
rate  the  ataxia  and,  cfmscfpiently  also,  the  standing  with  the  feet  closely  ap- 
proximated. Iwx-ome  worse  as  soon  a.-t  the  ocular  control  is  oliminaterl.  Some 
cases  of  initial  taln-s  can  slill  stand  fairly  well  with  the  eyes  open,  hut  com- 
mence to  away  markedly  as  soon  as  they  close  their  eyes.  From  a  like  reason 
it  is  mnch  harder  for  most  ataxic  patients  to  walk  in  the  dark  than  by  daylight. 
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Tn  many  cases  of  tabew,  especially  when  the  disease  is  far  advanrod,  the 

IcVirdinalion  of  i\w  nmintftiancx'  nf  tin;  |Kisition  of  the  trunk  i*  t-viili'mly  (lis- 

turlKxJ.     Siitli  piitien(.<  jinally  rann'^l  i*it  up,  ■'infi-  (.In-  trunk  s«iiys  so  imicli. 

The  gait  of  taliid  patients  with  groat  ataxia  of  the  trunk  h  still  more  unctr- 

taiu  and  also  plainly  f-tfl^tr in };!;■. 

If  ata\iii  of  till-  iipiuT  cxtwniities  occur  in  the  course  of  the  disease,  it  is 
kftisily  rfcngniz<'d  if  Ih*.'  [jalii-nt  uiw  to  take  hold  of  soior  iletinitp  nbjwit,  surh 
.  iH  his  car,  or  if  he  brinjrs  ihi!  tips  of  hits  two  forefinfrers  tOfiHther  fnini  a  ct-rlain 
distance,  or  if  he  trius  to  touch  pxaflly  with  flio  tip  of  hiw  finger  this  fin;:^T  of 
the  phyfiieian  when  lii-Id  iH-furi'  him.  Tin?  utaxia  in,  of  course,  al  *i  ap|inn>iit 
iii  all  fino  coniplicnti'd  iiiovcrin-iils  (i-ntiii):,  scwinjr,  writinp.  tyirt;;  a  knot, 
drawiii;^  strni;;ht  linfs,  (-(r.).  Tlie  nmv*'iin'rits  iirc  irn-jruhir  niu\  iirifiTlaiii, 
ami  the  cxfiirsioa-i  arc  marked.  In  Ihi;  anua  alwi  the  anomaly  in  Uic  niov*^- 
nicnls  lit  still  gri-iitcr  with  the  eyes  i*hnt. 

'Jlicre  has  Itoi'n  ]iiuch  written  and  niiich  iirjrucd  fornicrly  as  to  llii-  caiisfl 
of  the  ataxia  in  tabes  drii':<a]is.  The  main  reason  why  it  if*  at  present  impos- 
siLlc  tr»  fiive  iin  entirely  Hatit^fai'tory  explitiialinn  of  llie  OLTiirrence  oT  ataxia 
lies  in  the  fact  that  we  are  not  yet  in  a  coiulii'on  lo  know  and  to  analyze  with 
suflii'ient  accuracy  the  process  of  normal  coordination  of  motion  (pa^e  Wi); 
for  manifestly  every  theory  as  tn  the  causes  of  ataxia  mu.«t  hcjpn  with  the 
pmcc8w;A  involved  in  the  coordination  of  nnrmal  mnvemcnts.  If  we  try  to 
get  a  clear  idea  of  this,  the  most  C'v^st^nliiil  \m\n\  to  hear  in  mind  is  that  coiir- 
dinatioii  of  innlton  is  not  a  congenital  funttinn,  hut  a  power  of  our  organs 
of  motion  ni-ipiirwl  hy  practict*.  Naturally  the  ability  to  aypiin;  presupposes 
a  suitable  orpanization.  with  wlncli.  however,  every  normal  child  is  endowed 
hy  heredity  at  birth.  The  niovenienls  of  littli;  children  who  are  learning  to 
walk  are  ataxic,  and  e\-cn  in  later  life  it  often  happens  that  we  have  to  learn 
how  to  perform  eeitain  complicated  and  ditlieult  movements  (so-called  manual 
dexterity,  cxercisi^s  iif  skill).  We  can  get  no  other  idea  of  this  "  U.'arning 
how  to  coordiaalc"  than  that  it  take*  pla<e  by  the  aid  of  the  constant  action 
of  conlmlliug  and  correcting  iniprc!*(>iouii  coining  Xrojn  the  periphery — that 
i«,  centripetal — but  we  mnttt  iM-ar  in  mind  that  these  actions  are  mainly  im- 
coni^cions  The  surer  we  become  in  the  exci^ution  of  tlic  movcnientj!,  the  nioru 
the  rcgnlalory  inlliicncc  i>f  the  ccniripctlal  irritations  falls  into  the  i)itc*k- 
gronml,  without  ever  wholly  disup]n'aring.  In  these  cases  wo  must  not  oon- 
Bidcr,  liy  any  nieans,  merely  the  irritations  which  arc  brought  to  the  w^ntial 
organs  from  the  skin  of  the  parbi  moved;  but  we  should  consider,  just  as  much 
or  probably  far  more,  those  irritations  which  arc  due  to  the  varying  tension 
and  pojdlion  of  the  dee})iM-  parts,  the  niusiles.  tlic  fasciae,  the  ligament*,  and 
the  articular  snrfaei"^.  Kven  the  spti-ial  organ?  of  sense,  particularly  the  eye, 
under  tionie  cin-innstances,  m^sint  materially  in  regulating  motion. 

A  disturliance  of  coordination  must,  accordingly,  take  place  when  tins 
cinslant  regulation  of  our  movements  by  eeiitripetnl  irritations  censes.  Since 
the  aniitomical  Ic-iion  in  talies,  iis  we  IniV(*  seen,  roiisi.sts  almost  exclusively  nf 
a  tiegeneration  of  tfidripetal  systems  of  filnTs  passing  through  the  pn-iterior 
rool^,  there  can  hi!  no  docdit  in  my  opinion  that  tabetic  ataxia  Is  due  to  the 
degeneration  of  centripetal  (ilM?rs  regidating  movements ;  hut  we  must  em- 
phasize again  (Iih  fact  (bat  Ihi-sc  c^'Mtrijietal  <-oi»rdinating  fibers  mnst  not  Ije 
entirely  identified  without  further  proof  with  the  centripetal  fibers  iterving 
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for  coDBcioua  seiwibility.  for  a  parallclisni  between  the  degree  of  ataxia  and 
the  severity  f»f  the  nunsory  dieturtwutrts  (in  the  !?kiu  and  in  tlie  niusfles).j 
although,  of  course,  disturlianccs  of  eoiirdination  iind  disturbunLvs  of  senoi- 
bility  very  often  em>xi»t  Id  this*  diaeaa?,  has  not  yc-t  l>ecn  doinonstrate<l,  and  is,| 
acfording  to  my  i-.xpi'rieTii'c,  ci-rlainly  nnl  nlttflVK  jire>>en1.  Then^  are.  how- 
ever, undoubtedly  cases  of  tiilies  with  marked  ataxia  nf  thf  k'gs  iit  wliit-h  wv 
can  lliid  on  exaniinatioci  only  slight  distiirliunci-K  of  the  cutaneou-s  and  uiua- 
cular  sfen^iUility.  This  ii*  Btill  more  frequently  the  case  in  other  diseases  at- 
tended wifch  ataxia.  We  may  tlierefore  verv  well  imagine  that  ataxia  is  the 
(iinf-niiicnce  of  ii  dc^'eiuTHtion  of  thost-  f-ollnli-ralt!  whirh  ^a  from  lln?  cftntripetal 
iieuiYina  to  the  iiiotor  jjaii^linii  eells,  and  tlieri"  provide  for  tlie  rej^llation  of 
lilt*  strength  (if  iiiotor  innervntinn,  alltinti^^h  llii-n'  am  i^lilt  enougli  condui'linj; 
patlis  to  e«>ndui't  nenrtorj-  impressions  to  the  einlen*  of  {■oiiwioiiHiiL-ss.  W<'  do 
uot  m  yet  know,  however,  in  what  part  of  the  motor  tnicl  the  regulatory  in- 
flucnee  of  eculriju'tal  irritations  take**  place — whether  in  ihe  vl'IU  of  the  an- 
terior horns  uf  the  cord,  or  higher  up  in  the  motor  cortex,  or  in  ]Mrt  in  the 
cerelHdluni,  etc.  This  can  be  made  perfwnly  t'lear  only  Ity  furtlier  inveatiga- 
tion.  We  citn  alrt^aily  Burniiee  tliat  tlie  normal  cotjrdinalion  of  our  movements 
rc(|uiT'es  a  fairly  cmiiplex  uppiiratus.  mid  tliat  tlicn-fiirc  reguhitin);  ceutri|ic'liil 
inlhifijws  nmsl  toiiic  into  play  at  each  individual  motor  istation.  In  my 
opinion,  the  chief  regulation  of  all  wniplieatcd  gruspiug  and  occupation 
movements  occurs  in  the  motor  cerebral  cortex,  which  is  undoubtedly  the 
termination  of  some  c^ntripetai  leninlwHji  trafts.  For  tiiiin  reason  interrup- 
tion of  the  h-niniscos  filiera  hiiih  up  und  iliwfiM-s  tif  the  niottir  cnrti-x  (if  the 
brain  aUo  prddiu-e  ntasia.  The  important  function  of  maintaining  the 
ctjuilibnum  of  the  body  in  si^landing  and  walking  probal>Iy  helung)<  to  the  cere- 
bellum, and  it  is  undoubtedly  a  very  important  circumstance  that  the  pos- 
terior root  fil*r!t  enter  IIr*  c-elld  of  ChirJvc'K  r<iliiiun  aii'l  iipmniunifatt'  farther 
on  with  the  cerebellum  by  ineaiih  <if  (In-  iHteml  rerciii'llMC  Irarls.  The  sim- 
plest i-odrilinateil  rt'hitinnii  tjf  antagonistic  groups  of  muscles  to  eacli  other  is 
perhaps  performed  by  the  ii>gulalion  of  the  npinal  motor  ganglion  cells 
through  "reflex  collutenils"'  reaching  tlieiu  from  the  posterior  root  tibers. 
The  coordination  of  all  our  inovcmentti.  therefore,  dnea  not  follow  a  simple 
scheme,  but  depemis  on  the  amount  and  nature  of  the  re<iuired  nmvement. 
The  motor  innervation  i»  subject  to  the  continuous  regidating  influem-e 
of  centrijjetal  stimuli,  either  retarding  m'  accelerating,  just  the  same  aa 
well-miined  carriage  horses  are  eimKlanlly  controlled  with  the  reins.  As 
wxm  as  the  reins  are  held  loosely  the  mnvements  become  let^s  certain,  and 
every  Inns  of  cenlripela!  niimuli  to  the  motor  centers,  which  can  no  longer  I»e 
compensated  for,  necessarily  produt-es  a  disturbance  of  motor  innervation 
which  \i  manifested  as  ataxia  of  movement. 

Ataxia  is  th«refore  the  h{RH-ltic  motor  disturbance  in  iabes.  The  cnido 
strength  of  the  mus*^les  may  be  perfectly  normal,  and  i|  in  rliicttv  Oiicbeiine'* 
aervicc  to  have  ma<le  clear  for  the  lir»?t  time  tiie  principal  distinction  l>e- 
tween  ataxia  and  paralysis.  He  showed  that  ataxics,  wlio  can  no  lunger 
walk  a  step  alone,  can  nevertheless  exert  (he  grento-if  ptn-nglh  with  their  legs. 
Wc  have  nnrselvea  treatrd  a  teacher  of  gvmnaistirs  h-Ihi.  in  si>ile  oT  the  most 
marked  ataxia  of  tlie  ariufi,  had  still  su  miu-h  utrcunlli  \n  Uifni  thai  h<'  c<uild 
8up]>ort  himsulf  in  beil  mi  liii*  arms  ami  keep  his  whole  body,  with  his  legs 
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extencle<3,  in  the  air.  It  souietimus  lmp]jeii)«,  liuwevcr,  that  the  crude  strength 
ftlao  disappear  in  tal>e«,  and  that  the  iiiii-sclcit  becnnic  paretic.  There  may 
he  a,  simulAtioii  of  a  certain  "  pBeudo-{>are8iv  since  the  patient  with  severe 
ataxia  loeeg  l)ic  ability  to  concentrate  liis  niutviitar  strength  in  the  necessarjr 
direction.  Tlu-re  is  alfW)  in  taluks  owa«ionally,  aa  wfi  hiive  said,  an  aetnal 
pHralysis  of  the  U'gs  ultinialeiy.  We  Imve  tttntcil  alMive  that  even  a  complete 
paraplegia  nmy  Ihially  develop  in  the  fourse  of  tlie  disi-arie.  In  tliese  eases  we 
find,  on  anutuniii-jil  examination,  that  the  prii(«K8  in  nn  longer  confined  to 
the  posterior  cotuiiinB,  hut  that  there  is  al»o  a  i;ystemic  degeneration  of  the 
latc^ral  pyranndal  mntDr  iraetK  in  iho  hinihar  eord.  In  Ronif*  ca«ca  paraplegia 
has  been  olwerved  to  c-nnic  ou  (juili^  suddenly  even  in  the  early  Btiiges  of  the 
disease,  and  ii»iiially  to  disiippHur  again  in  the  eoiirst'  of  a  feM'  weeks.  Its 
origin  has  not  yet  been  explained.  The  rare  paralyses  of  certain  motor  nerves 
hare  another  signiHcance.  They  have  usually  heen  noted  at  the  beginning 
of  tiw  disease,  and  iiffwt  tho  radial,  |>fr'iiienK  at-cessory^  etc.  They  are  prob- 
ably due  to  changes  in  the  affeeted  jwriphL-ral  nerves,  hut,  as  a  rule,  they  are 
trausitnry,  and,  in  our  (ipiniiui,  m  Tar  ns  tliey  are  not  aL'i'ideiital  ciuniilica- 
tions  (such  as  pressure  paralyse?*),  they  are  to  be  put  in  the  same  category 
with  tabf'ttu  oculomotor  paralyses  {vide  infra). 

We  may  add,  finally^  that  slight  syinptnms  of  motor  irritMion,  slight 
twitchings  in  the  nmscles  in  the  lej;;!*  or  in  the  fingers,  are  not  uncommon, 
but  they  are  rmticed  only  wln^n  Itie  attention  is  espoeially  direeti^d  to  them. 
It  is  not  certainly  known  how  they  arise;  perhaps  they  are  of  reflex  origin, 
or  (.n'rhups  they  are  connected  with  the  atHvia  and  lofis  of  miiscie  sense. 

2.  DisTraiiANrKs  ov  thk  HKfi.KxKs, — The  involvement  of  nunieroua  cen- 
triiH-tal  tracts  in  talfcs  rausea,  as  we  can  reailily  understand,  a  number  of  very 
characteristic  reflex  ilistnrhances.  The  remarkable  pi^-uliarity  is  shown  here 
that  the  deep  reflexes  are  interfered  with  much  earlier  and  niinrc  regularly 
than  the  cutaneous  reflexes.  Tiie  cutaneous  reflexes  show  no  constant  changes 
in  tabea.  Ttiey  are  usually  approximately  normal,  but  S')metime8  they  are 
diminiahed,  eBpcoialty  if  there  lie  at  tlie  same  time  a  marked  distnrhanc^p  of 
sensibility.  In  many  respects  their  condition  oorrejiponds  to  the  condition 
of  the  sensiliility  to  ]min.  The  ahihiminnl  and  crenia.Hler  reflexes  are  often 
preserved  for  a  very  long  time. 

The  absence  of  llie  tendon  reflexes,  especially  of  the  patellar  and  Achilles- 
tendon  reflexes,  is,  however,  an  almost  constant  sign  of  tabes,  and  is  a  sign 
of  the  highest  diagnostic  value.  As  we  have  already  said,  the  disappearaneo 
of  the  jMitellar  ndlcx  is  one  of  the  enrliest  symptoms  of  the  disftase,  and  is 
Iherefrtre  of  the  grentest  Bignifu-ant'e  in  the  diagnnsis  of  initial  talies.  Sint-Q, 
this  symptom  (primarily  only  the  pBtehnr  reflex)  was  iirst  discovered  l»y 
"\^'e8tpl^al  it  ts  not  infrcipiently  called  ''  Wcstphnl's  sigj^T  There  are  cer- 
tainly cases  of  tabes  in  wluch  the  patellar  reflex  may  persist  for  a  long  time, 
in  spite  of  the  development  of  many  other  rnortiid  symptoms.  These,  how- 
ever, are  only  very  rare  exfcptinns,  which  do  not  disprove  the  rule,  and  do 
not  at  all  contrailict  our  general  views  as  to  tabes.  In  individual  caaea  those 
fibers  which  serve  to  set  free  the  reflex  may  be  spared  for  a  long  time,  just 
as  any  other  characteristic  symptom  of  the  distjane  may  under  some  circum- 
stances occasionally  he  absent.  It  is  very  important  in  every  case  to  examine 
not  only  the  patellar  reflex,  hut  also  the  Achillea  reflex.     We  can  confirm 
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the  fihservations  of  others  that  the  Achilles  rvflex  often  disappears  even 
earlier  than  the  patellar  reflex.  l*rohaUly  the  losn  nf  the  rellexes  is  pot  infre^ 
giieiitly  ptci-i'ilfil  liv  a  tihiffl  of  iniTiiihii.  Thr?i  i^  tlic  retisoii  why  at  Ihe  very 
onset  iif  liil»c(4  v.e  nmy  iiml  jnei-eawd  leiuhiTi  rellrxi-s  iissiK-ialt-'d  wjlh  retlex 
iiiiiiinliility  iif  llitt  jMijiil,  op  fu-ctisioiiiiUy  nil  aclivf  j)HtL*lliir  reflex  «*itli  hjsn  of 
the  Achillcg  rctlex.  Concerning  the  prinist^  jinnlnniii-Hl  van-w  of  tJio  disafn 
|M'iininic  of  the  imtfllai-  r»'lk-x.  it  van  Ik-  ihiu  only  to  a  ilefrenerulioM  in 
tlif  cenirijK'ljil  iHtrtiiin  of  the  jilTei-li'd  rellex  arc — ihiit  is.  only  in  tin*  tik're 
which  hfthtng  l<i  the  territory  of  the  p(wterif>r  Innihnr  ami  wu-nil  nntts. 
As  we  htive  previously  nientioneil,  the  (ihers  for  the  pfttellflr  reflex  enter 
the  Hpiruil  conl  nhciiU  the  levi-1  of  the  Ke<-oiitl  to  thr  fonitli  Uinittar  rcM>l£,  and 
those  for  the  Achilles  reflex  (ihout  the  first  am!  neiourl  wn-ra]  roots.  The  ten- 
don reflexes  of  tht  upper  extremities  are  frc'iiiently  hut  not  eonBtantly  al>- 
•ent.  The  direct  mechanical  excitability  of  the  muscles,  nnhinilly,  is  not 
impaired  In  tAhes,  Einec  it  depen<l3  on  a  stimulation  of  the  itktramuscular 
irmtitr  nerves  iitid  the  iniisch's  Iheniselves. 

3.  ('o\iiiT[oN  OF  TiiK  Mirscrj.AH  T<inl's, — A  thinl  result  of  the  low*  of 
the  normal  centripelal  stimuli,  wliith  irmy  he  ohtwrvrd  in  t\u:  luuwles,  Jm  the 
loss  of  toiiuB  (hypotonia).  It  can  be  noticed  in  the  cliaractoristic  response 
of  the  niu&clea  to  passive  motion.  In  most  cases  we  observe  a  very  striking- 
flaecidity  of  the  limbs,  so  that  soflTcoly  any  jiiuspiilar  resistance  is  felt.  In 
tahetics  who  are  eonfineil  to  hed  we  can,  for  example,  fri'quenlly  flex  the  ex- 
tenilei]  legs  with  ease  at  the  hip  to  snch  a  degree  that  they  toudi  the  head. 
Furthermore,  the  legs  can  be  readily  alKiuctcd  very  fa.r  at  the  hip,  the  knees 
can  he  hcnl.  so  far  with  the  patient  lying  on  \m  ahdonien  thai  (he  heels  can 
be  made  to  loueli  Ihe  huttocks,  mid  plantar  and  dorsal  movemi-iits  of  the  feet 
can  he  perrormed  to  an  unusual  dogree  and  whli  grfat  enhO.  We  are  dealing 
evidently,  tlierefore,  with  Ji  diminution  of  tlie  nnifecular  tonus — a  so-calh-d  hy- 
potonia of  the  nnuH'tes.  Since  all  circurnotaticHs  point  to  a  reflex  origin  of 
the  muscular  tonua,  the  hws  of  the  latter  in  tattea  must  tie  explained  by  a  hws 
of  th(»se  ce3ilri]H'tal  stinuili  which  exert  a  continuous  tonic  stimulation  on  the 
motor  ganglion  cells.  It  is  to  l>c  noti-d  thiit  the  condition  of  the  muscular 
tonus  dopj?  not  always  go  i)arflllol  with  the  condition  of  the  tendon  reflexes. 
"We  have  rejx'afeillv  observed  a  distinct  loss  of  inusnilar  tonus  (hj-polonia) 
in  cases  in  which  the  tendon  reflexes  were  still  preserved  or  even  very  active 
{vide  supra). 

4.  DiSTL'BBANClSa    OF    TlfB    CCTAKKOl'S    AND     MltSCiri.AK     SbNSIBILITV. 

While  we  have  become  ac^iuaintefl  so  far  only  with  those  pyinploins  which  are 
prodncod  in  the  nmtor  domain  as  a  result  of  Ihe  loss  of  ciTniriiietal  stimuli 
whicli,  under  normal  cnnditinns.  are  continually  pastDing  into  tlie  nuitor 
cells,  we  will  now  turn  to  the  direct  disturlwnces  of  conscii>u«  aensihilily. 
As  we  have  alrejidy  said,  tat)e«  begins,  in  the  great  majority  of  cases,  with, 
symptoms  of  sensory  irritation,  which  usuallv  pcn=ist  in  the  later  course  of 
ttic  disease.  Itegjdea  tlie  ^^inipfe  ]>arawllit!Tiia — the  feelinif  of  liri^rUng.  and 
mnnlincsji  in  the  li-^gs.  ami  •tnriifTiriie-^,  too.  il  t^imiliir  ft-clJirg  wbjrli  ii]ipt^a"rg 
miite  Oitrlv  in  llic  upjter  extrcinities  (c?nn'i-iiillv  nltcn,  its  nv  have  sam.  ifi  lhe_ 
ulnar  n';'j""  > — 'In.  ijdtelic  [wins  are  ri'iimrkahly  eliaracterii*tic  of  the  diw^ise. 


The  intensity  of  the  pains  differs  very  much  in  different  cases;  but  we 
Tery  rarely  see  a  complete  absence  of  thorn.    The  patient's  altentiun  is  often 
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first  called  to  liis  slight  ami  infrequoitt  painti  hy  direct  queslioTiinf^;  but  in 
Bonio  cases  the  sevtre  paina  arc  a  Lfinstant  ilistrt'ss  to  Inm.     The  iiains  most 

liirhtiiiiiir-Iikt'   "  Itinrimiliii:: "'  imiiiK,  wJilcli  Hhtnit 


like  iK'iiriiluii'  i);iilis  I'dt  shiul'  i.jj.-1;l]u'^'  alniij  lin.'  rmirsf  of  \hf  jutvi's.  'I'liey 
often  L'oiiic  oil  in  vi*r_y  sevtri'  piiRi\vsifis  ('' |»aiii  crisLS.'  scjitielinie^  asi-iR-ialiHl 
willi  wnsitlptahle  flixtiirltanop  of  the  j^piirral  coiKlilitui,  ln^ri  «if  ap]x-litc',  etc.), 
lafit  one  or  more  day*;,  oimI  tlioii  (li:'a]>[K'ar  fur  a  tdmrljup  or  hmjci'r  time.    There 

aiV  ali'n  l>nrill^^.  KlnhhiliL'-  jiilins^  ivllit'li  nt-c  tivi^il  ait  rwjf  ])^|jpt  nml  \\!\\>>  tliL-JF 
scat  ^^S|l■'^■lall>^    i][  IIli;  tirlliitv  of  iKi'  j""||fj-  nil'l.   (hmllv.  "  »-ini>liirlillL'  l);lin^." 

^vlli^^ll  an.-  ft-'ll  hi^kjI  rrotnu'titlv  in  tliL-  buck  ami  li>ins.  'I'iie  ut'll-knowti  "  );ir- 
dle  ftfcliiii;"  of  lahi'i  paiii-'ntfj — that  i-s  tlic  .-icasation  of  a,  banil  tightly  eii- 
cirflinjr  Xuf  trunk,  (ir  a  ti^ht,  "  (lrawn-tnK<'l}ior"  prwwure  «n  tlie  lateral  por- 
titins  of  the  trunk — in  a  similur  Bvuiptoni  nf  sensory  irritation.  The  ginlle 
foehnjit  i*  man i firstly  dm;  lo  irrifalivv  ]»ri »!■«.'««(■>*  in  1  !»■  rcginn  of  tlitr  lowpr 
dorsal,  or  upper  lumbar,  ucrvw.  >^inct'  it  is  oonipnrntively  frci^uenl,  and  often 
appears  quite  early,  it  al^d  lias  a  certain  diaiccnostic  signilicancc. 

The  lalwtie  pains  ainuwt  always  show  thrmsolvw  (trst  in  the  lcg«,  bat 
pani*sitliesifi  also  occiiri*.  arid  often  very  early,  in  the  intereostal  rejiii>li  (girdle 
M>iiMUioii).  Tti  tht*  ulnar  rF>^i>)]i  i|iiitt>  aiit)l<»<^iiiis  palnci  8(iinetiiiies  tippi-ar, 
and  in  vcr)'  ailvan*vd  (.-ase?;  we  linve  aUo  oliscrved  piiins  in  tlie  region  of  t)ie 
occipital  nerves  and  of  the  trijieniinus.  On  tlic  other  hand,  ncuralffif  pains 
in  tlie  face,  esjwcially  in  the  ro;jion  of  the  frontal  nerve,  or  in  the  occiput,  or 
even  mij!Taine-liki>  atlarks.  als^^j  ncciir,  wt-n  in  the  initini  stnsc  nf  ta^H's,  as  we 

llHVe    MUrwIvcS    oIlKlTVfl],       Tri     vrj-^Y     r"*"    |-"-^"f^     it"'    I'lmitiH  |  [[j-r    yinuf.    {»    tld^'g,, 


may  h*'  iici'oiiipHinid  hy  lite  iip|n'iinjrife  ftf  lu-riies  winter. 

Udually  nuuli  later  than  the  ]>aiua  appears  aho  a  diniination  of  »Gnstbi1ity 
which  can  be  made  ont  olijectively.  As  a  rule,  it  may  he  stated  that  in  most, 
but  not  in  all,  ca^n's  of  tnlii's  llii-  !^<>!iHihility  doctt  unt  ri>ninin  normal,  altlmu^di 
well-marked  ann'Slhesin  iievcr  ajijiears  until  Ihe  more  advanced  stages  of  tlio 
disease. 

The  form  of  the  disturbances  of  sensibility  varies  extremely,  and  no  dis- 
ease furnishes  so  many  opprtrliuiities  for  the  ftudy  of  intcrestlnp  details  in 
the  region  of  anrttnalies  of  sensjitiim  as  does  tabes.  Our  knowledpR  nf  ihe 
occurrence  of  partial  diK(nrhaiice.s  ijf  fteiisnlitin  espeeiallv  is  very  largely  based 
on  the  examination  of  tahid  patients.  In  onler  In  form  a  correct  opinion 
upon  the  comlition  of  lliu  euhnieons  seiisibilily.  it  is  therefore  alwohitely 
necessary  to  led  carefully  all  the  different  ijualities  of  sensulimi.  Kt~;(irniiiig 
with  the  examination  of  simple  sensihilily  to  contact  (tactile  sense),  we  often 
fiiul  this  very  well  preserved  even  in  sdvain-ed  cjiscs.  There  is  often,  pf 
cnnnie,  a  certain  blunting  of  epnsihility.  A  slight  touch  with  n  canielV-hair 
brush  is  often,  even  in  ihe  early  stages,  nn  hmger  Tell,  or  fell  only  very  indis- 
tinctly, on  the  lower  Iej;s  and  feet,  nr  on  <'ertain  zones  on  the  trunk  (ride 
infra).  The  dislurbancn  of  the  sciisiliility  tu  i»nin  is  more  marked.  .\  Munt- 
ing  of  the  sensihililv  lo  pain  in  fho  legs  is  one  of  the  most  constant  and 
early  symptoniH  of  lahcB,  hiil,  in  onler  to  delerniine  it,  it  is  nhsolutcily  neces- 
sary to  test  at  first  only  hy  brief  prickiJ.  Wc  then  tind.  a?  a  rule,  that  such 
pricks  cannot  be  positively  rlislinginslied  rmm  a  touch  witli  tliu  beail  of  the 
pin  or  with  the  finger,  Wauae  the  specific  sensation  nf  pain  from  the  pin 
prick  is  losl.    The  ease  is  (jiiite  difTei'ent  if  we  keep  ni>  a  continuous  pin  prick. 
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In  that  case  tlie  patient  at  firet  usually  feels  only  a  puiuloss  toncli,  but  after 
a  Bliurl  tiiin!  (fliiiiietimw  oiiK  snmu  swimils  later)  there  eiii^ut*  of1en  confiid- 
erahle  jiHiti  arcoiiipanic*!  hy  a  retiex  twilcli  in  the  leg  prickeil.  This  h^tiiplnin 
was  fiirnicrly  expIaiueU  by  Naimyu,  K.  JJeiimk,  anil  utiiers  aa  "  ikuible  sensa- 
tion,  flue  to  '*  Jelayetl  coniiuction  of  the  s^iisilu'lity  to  pain/'  but,  iu  our 
opinicm,  it  i»  (le|>eii4)iMil  luercly  ii[h»i]  tite  slovr  suiiiiimtioii  'if  patu  irrilatiou 
wliirlt  nHjiiinw  n  liui;p'r  Ihiie  (rtilr  pajp*  I.M),  but  lliere  is  aUit  |»erhaps  a 
delay  in  coiKhictinii.'  Only  in  rai'-aiivani.-<*(l  eaw»  eaii  tlie  Hnalgesia.  es- 
[jocially  in  certain  parts  of  the  skin,  reach  so  great  a  liegrfv  that  even  rim- 
tiimous  painful  irritaiits  chh  no  longer  excite  a  f«nsati<m  of  pain.  The  pa- 
tient may  !«  nearly  or  wholly  insensil>le  to  deep  pin  pricks  or  strontf  faradic 
eurrents.  Fiirllu'tniDri'.  a  ninrked  hyix-ni'sthci^iii  In  painful  Hliundi  is  iKca- 
sionally  observed,  f^pet-ially  mi  the  trunk,  kucIi  by p'^ra-st belie  zones  {vide 
infra)  arc  oecasionally  olwervcd  very  early.  It  appears  to  be  very  plausible 
that  a  bei^iniiin^  disease  of  tlie  sensory  Hber^  produces  first  liyivravtliesia. 
later  hypa'sthesia.  and.  with  euinplele  dej;eneratii)ii  of  the  l!l)en*,  ana-rdbei^ia. 
We  have  i>een  an  aiialogouti  euuditiDii  in  llie  prtni'ding  <]i^eQibiiou  on  tlie  ten- 
don re  Ilexes. 

The  after-seiisHtions  of  tabid  patients  arc  anotlier  {iceuliar  a.Mnptoni.  It 
may  hap|R'n  that  a  jiatient  after  a  sinjfle  priek"  may  have  live,  aix,  or  more 
painful  jifter-sensation-i  at  varyin;;  intervals. 

itifturliani'eti  of  the  teinperature  sen&e  are  also  quite  frequenlly  found, 
erspifiully  aj*  |iHi-tial  ilisturbam-es  of  sensatimi,  when  the  Kensibility  Is  otlierwi« 
well  presi-rved.  We  (ihould  note  partieulnrly  the  oti-uiTenice  of  partial  anaw- 
thcsia  uf  the  Hensibilily  to  heat  or  cold.  On  the  oilier  liiuul,  (he  sensibility 
lu  temperature  may  MMuetiiues  be  very  keen,  while  in  <iilier  re.-ipeetti  tlicre  \s 
quite  a  high  ilei^ree  i»r  anavthoiiia. 

In  addition  trt  the  dltiiinntion  of  teniperulure  pereepttons,  we  must  aim 
Iw>k  for  nbnnrnial  li\i>enesihesi».  'Chui*,  iiflm  at  the  very  onset  of  Die 
disease,  large  zoni's  nr<'  frei|iienlly  found,  esfvceiallv  on  1he  trunk,  llial  are 
markedly  hypera'slhetie  to  eohl,  so  that  toiuael  with  a  binall  piece  of  ice  pro- 
dntKR  an  abnormally  marked  and  diitaf^reeable  ^enttation  of  onld. 

AninniilieA  of  the  uniM-uhir  ^eitse  {vide  pa^e  1'18).  wldeh  are  probably 
rPKnlarly  pn-sent  in  every  ninrked  ciwe  of  taU-s.  are  of  pHrliniliir  interest. 
The  (iin'iti<in  and  iiniplitiule  df  pllssi^'^'  movements  exeeiileil  on  these  patients 
with  t))eir  eyes  shut,  are  refoiiuized  niueh  more  jxM>rly  and  with  greater  inicer- 
tajnty  than  in  bealthy  imlividuali^.  In  order  to  demunatrate  tliia  disturbance 
even  in  ineipimt  eai*e!i,  it  i«  ab-oliitety  rie(Ts,iiiry  to  tesl  Ihe  iuoIiL>na  in  all  joints 
gepanitely,  and  pfirtinilHrly  nut  to  omit  the  examination  of  the  siiinllr'r  periph- 
eral jiitnlw  (fei'l,  I'K's).  In  the  hitler  jointit  fairly  marked  dislurlmm-tu*  ean 
often  hv  denion^ttrated,  at  a  lime  when  the  movements  of  the  largirr  proximal 
joints  {knee.  hip>  are  t>till  felt  normally.  In  advaiieed  cased  tlie  touts  nt  sentti- 
bility  in  the  musi-liw  and  joiritK  finally  pro^ressty  to  such  a  deffree  that  the 
patient  is  absolutely  uudeeided  as  to  the  position  of  his  le^  without  orular 
eonlrol.     The  jwlienta  do  not  noti(«  if  we  place  their  logit  in  the  nunt  un- 

'  If,  whilp  ilic  pjiliiTil'B  vycn  an-  nhtil,  tn>  |irir-l(  clii'  Ivg  uml  thf  Atni  or  iMvk  hb  nporly  tu  ihikhi- 
Me  at  tbt!  ruuiio  (iiiir.  t  lir  prirk  tm  I  lif  lit:  wmilil  wcpwutrily  In-  Idt  iikiii-h  latiT  tlijui  that  un  tlir* 
um.  if  thfTo  ii)  It  df-liiyi^l  coixluriion  nr  wnwiry'  imi't^-Atioii*  frnm  the  Iob:  l)Ut  wo  havp  Dwcr  aa 
yvl  tweii  ablr  to  makr  out  thlit  coiiditiitn  wtlh  c<-rt«nty. 


TABKS   DOIt8.\U3 


349 


mmfortahle  and  uooaturiil  posittoni<.  Id  the  Iflter  stages  of  the  ilisease  the 
oori'csjioHfiinjr  sn^nsorv  (li?l)]rlmiK'i«  sIbh  iipiicar  in  tlm  iipiwr  MtroniJties.  If 
tlie  imim-iilar  «ensf  in  tlii'  urnis  Ik;  clisturhi-d  u>  &  iiiarkeil  ile;;rei.>,  ihv  patient 
litts  (t»ii(*icU'nil»lL'  tnnilil)',  wficii  the  arints  Mn*  previouHly  ulrtMrlifil  nut,  hi  hriiig- 
iii;r  the  haiifls  tDgi-thcr  witli  his  eves  sluit.  He  gmju-s  ahmil  in  the  iiir  with 
his  anna  luitil  he  uiviiii-titjillv  itnahcs  uiil-  arm  with  I  hi-  other  hiiiiil.  and  then 
he  feels  iiovni  tliis  to  the  hand. 

Witli  the  (h'niiiHitiiiti  o!  tlie  senMition  fnr  pasfiive  motion,  thon-  iti  alim  gi'n- 
crallv  aswwialc*!  a  iliiniimtinn  df  tin;  "  iin'>tsurH  wiiw."  Dwp  ]»rtw«urt'  tiu 
the  w»ft  parts  of  the  extreniilie!*.  iir  on  the  pfriosteiuii  aiu!  hone,  u  pfM)rIy 
penvivefl  und  nnt  fltarly  'lilfereiitiHtt'el  fmiit  siuipk"  t-uutaL-t  of  ihe  skin  {ridf. 
xuprn.  piijro  148). 

In  aildition  tti  examining  tho  separate  f((rnis  of  nensihilitv,  the  (letennina- 
titin  of  lite  liitiitt;  uf  uiiii-jithctiL-  or  liypLTiesthL'tif  zones  is  of  intci-L'st,  sim-u  it 
]H-t-|iiitM  uf.  to  niiike  <tedlll'lil)n^  as  In  (lie  I'Xiellt  nf  llir  (Ifi^ciii'rMl  itio  in  llie 
dilTercnt  rvai  zones.  Altention  Um  iilreudy  been  ealied  to  the  fact  that  dis- 
turhaDi'c^  of  sensibility  geniTaHy  ulTeet  the  \owvr  (ixireiiiitics  lli^i  uud  t)ic 
nytprr  only  later  on.  llcc-ently,  hcmevpr,  it  haa  hi-en  particalarly  obsorved  how 
frei|iiL>nlly  girdling  hy]>;i-tilliL'tir  /ahwa  on  the  Inink  van  lie  dotnoii^Inilt^td  in 
inii]ijeiit  cjiwrt  of  lalies.  Over  llie  an-a  of  distrihiit ititi  nf  oni'  or  riiort*  iloi-wd 
or  Iviinhur  root*t,  on  eiose  exniiiinatton  we  freipienlly  find  a  marked  diininulion 
of  tlie  Heni>ibility  tn  tnueh,  pain,  etc.  (Hiizig  and  l^hr  and  others).  In  it^n* 
lated  caset*  aua'sthcsia  in  the  diatributiun  of  the  ocieipital  and  trigeminal  uervea 
may  rn.-c-ur. 

Tfiat  the  iiiutif  of  all  tlitve  disturhiineL's  nf  wnpation  it*  tn  Ih?  hioked  for  in 
tlie  diHease  of  the  [teripliei'Ml  !«'ii.<iory  neurons  mvih  no  fiirtlier  ar>;unienl.  It 
J9  a  ijuealion  only  what  sliiire  the  j»eripheral  nerves  and  what  share  the  spinal 
filler*  and  eell^  liave  in  the  i-autiation,  and  how  fur  in  ijeneraj  sneh  ii  loealiza- 
tion  of  the  ijymptoni  is  jni^litiiKl,  In  /general  ne  re;,iird  it  an  nioet  pmhahle 
tliat  the  tahetic!  pains  and  panesthefiia"  are  due  to  irritation  in  the  prrH-fsiweB 
of  the  spinal  ^aii^ilia  liMiling  to  the  periphery — that  is,  in  the  sensnrv  pi-riph- 
LT«1  n<Tve8.  Ana-slhi'sia  riiiiat,  of  emirse.  arise  fnini  any  ilciieneriitive  ileslnn'- 
ti()U  of  Bensory  lilHTt*.  Wc  nuifil  iilw)  mention  the  Tin:)  tliat  the  pcripheial 
nerve  tninkc,  e?|K!<iaIlv  the  nlnur  nerve  tit  the  e!l"'w.  aiv  often  insensitive  to 
direct  pressure  (ulnar  plienornenon  (  Biernaeki's  symptom [). 

T).  ])isTi'Ki{.\xri-:s  rx  the  Kyf.  ano  tiik  llriTRR  Oiigana  of  as'KrjAi, 
Si;nkk.— The  jiistifiention  for  regarding  tahes  ah  a  enmhineil  systeniie  disease 
li(!s  ill  (In?  rri'f)(if'iu-y  with  wliieh  certain  eerebral  symptoms,  as  well  a«  the 
Bpinal.  are  found  in  il. 

The  synnptonis  in  the  eyes  deserve  (lie  first  nlleution.  We  find,  of  couree 
not  in  all  eases,  bnt  still  in  the  ^jroat  niaji>riiy  >>(  them,  that  the  pupils  show 
no  traee  of  controL-tion  to  lij^iil,  alllioujih  I  in-  well-known  ehaiifre;*  In  the  pupils 
are,  as  a  rule,  yet  not  invariahly,  very  manifest  upon  any  vnriali<in  of  the 
aivcmmiodalion — dilatation  of  the  pupils  on  lookinjf  at  distant  ohjeels  with 
appmsiniately  parallel  axes  of  vision  and  contraction  of  the  pupils  on  fixing 
a  near  ohje«.'t  with  the  jrreatesl  pnssilde  eonver^renee  of  the  eyeballs.  >Ve  give 
this  phenomenon,  fir>l  di-t^i-rihed  hy  Arj^ll  Rnliertson,  hut  tlio  preeiRo  ana- 
tomical canse  of  wliieli  is  no)  yet  known,  the  name  of  reflex  initnohilily  fif 
the   pupils   with    relaineil    nioijility    on    acf<iniiniKlalion    [reflex    iridoplegia]. 
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Ifcre  iig'itin  we  are  e\i(lt?ntly  ^lotilitig  witli  a  rellex  tlisturl>ance  ilue  to  a  de- 
Ktrurtinti  or  tn>iilriiiclal  fihi'rs,  wliicli  \»  randequi^nlly  entirely  analogous  to 
till;  mniiv  other  seiisori-mntor  syinptoms  nf  talien.  It  is  &  very  [•liaracU-rwtic 
feature  thiil  tht'  iiiiiimhili*  ]Mi]itlii  iii-*'  tiftfii  iml  iM*rftn-tly  rmiml,  but  nu  caivful 
iiifvppction  seeni  ratlier  irrygular  or  jxjlygmml.  Ah  \\c  liavy  alwady  sail!,  the 
itniiioliilily  of  the  pupils  h  often  a  very  curly  i>\-mp(om,  m  tliat  it  alsi*  has 
a  very  gri-at  diiigniiptic  iniportiiiii-c,  tliP  mon?  so  thai  it  is  rarely  fouiui  oxwpt 
in  g<'riui!if  talifs  and  Uh'  allirtl  yi-ueral  paralysis.  Tii  ivgiird  tn  tlit*  avoragtj 
siw  of  tlic  pupils,  iliey  are  oflrit  alfout  noniinl,  hut  wi-  very  <tftt'ii  Hiul  lH>th 
piipila  unusually  contracted  (jiipinal  my-nsis)  or  more  rain-ly  ililati-il.  Quit*? 
fre(|Uont!y  we  find  in  taljcR  imH]ualily  rf  tlm  pupitx  ami,  as  ii  rare  »yiuplum, 
a  striking  i-hanm*  in  \\w  size  nf  Iht^  ]>n|]ils,  m  that  first  one  and  then  the 
other  ]uipil  is  tlie  hirger  ("springing  j>upil  ").  We  may  iilwi  add  tlial  the 
dihitalion  oi  tlie  pupil,  whieli  is  norrnally  pni<iui.-cd  hy  painful  irritation  of 
the  »kia  of  the  cheek,  is  often  ahsent  in  tabes  (Krb). 

Althnujjh  nmeJi  low  fre{]Uenlly.  it  is  aUo  in  the  ropon  of  the  eye  that 
true  nifit'ir  (llstiirhnn^Ts — i.e..  I  rue  paralvpis  of  the  external  tH-ulnr  luu.-tides 
(see  Fig.  Iti;i) — dcrur.     'J'hey  are  usually  unilaleial,  Iml  sdiinMinii-^  bilatt^ral, 

and  ofleii  a]>j>car  even  at  tlut 
Ijegiinirng  nf  the  (liseaH>,  so 
that  diplopia  may  Iw  the  first 
subjettive  symptom  of  which 
the  patient  i-otnplHinn.  In 
every  i»udden  t)eulniriotor  or 
ulHhicens  piiralysis,  ci>iiiiiig 
on  wilhnut  any  other  cause, 
we  tiiusl  think  of  the  possi- 
bility of  an  incipient  tabes. 
h  \»  remarkalde  that  these 
|iaralynt-)t  in  ninny  vat**?,  dia- 
ajijicar  |>eruiuiiently  and  en- 
tirely after  some  time,  hut  it 
Is  always  possihlu  lliat  they 
may  recur  later.  We  once 
«aw  a  cast!  of  taho-t  with  pro- 
noinK-e«l  fteriodital  (iculonio- 
tor  ptii-alysL«  (vltlf  page  22'.*). 
The  oculninotdr  paralysis, 
however^  when  it  lias  once 
appeared,  may  iie  j^»ernianpnt, 
as  we  have  i"e])eate(lly  soon, 
espoirifllly  in  a  case  with  hi- 
lalend  abdueens  niitl  unt- 
lateral  la'ulonintiir  paralysis, 
itml  iiJHo  in  a  case  with  al- 
most eouijdeic  bilateral  oculoninlor  paralysis.  In  tJie  autopcios  on  smh  i-ases 
we  fim!  IIh-  trunks  i.f  tin-  iitrecled  nerves  and  their  nuclei  markedly  atrophic, 
but  it  is  very  probable  that  the  (eniponiry  <icular  paralyws  in  tabetic  patients 
depend  upon  changes  in  the  peripheral  nerves  of  the  ocular  inUsclea. 


Fio.  103. — ParnlysU  of  thi>  ]vtt  imilnmnlor  MTvcin  tnlics. 
<ICr]niig*>ii  Mi'ilii-nl  riiiiir.) 
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The  IliinI  t-rtiiiplicatinTi  in  tin?  i-yi's  in  IuIk"^  h  optic  atropliy.  It  opcurH  in 
iilxiiit  ten  or  tUU-cu  per  cent  n(  hII  inAvg,  and  m  iisnalty  an  initial  M'tn|>t'ini,  at 
a  liuie  when  tlie  al>£cnec  of  tlie  tt^nclon  refli-xoii,  wliii-li  may  ut^itiiilv  als«>  ha  no- 
li(*d,  is  the  only  tiling,  t'Xvt'pt  lliis^.  Id  ifniltT  tlif  iliagnoiiis  nf  ilu'  rli,t(>as^j 
p«issib!p.  Tlie  |inli4'iit  i'(Mii{)lHins  of  iliniiniiliitii  iiT  viiiion;  aiul  tlic  pow*?r  to 
disting-uisli  fdlrire.  espiTlally  green,  Jisui>|)L-flrH  quite  early.  On  (ilijootive 
examination,  we  Hmi,  lesicies  this  anomaly  in  the  color  sense,  Hnually  a  linil- 
tation  <if  the  fiehl  of  vi-tion,  and  thp  Ix-^nntiini;  nlrophv  nf  the  uplic  ni*rve  van 
cosily  \Ki  made  nut  on  offhtliiilniiuj|-ii|iii-  I'vainiiititinii.  Tlic  atTi-ctiinipntrm'tinii'X 
niakeH  UkIp  halts  Hn4l  sllj^ht  Jijipiirent  itiijirdvcnieiils,  Imt  it  iisinilly  t-tids  with 
coniijletc  blindness.  U  is  very  iioliceable  that  in  those  eases  of  tabes  wliieh 
iK^n  with  an  opiic  atrophy  the  other  talietie  BymptoniB  fpnin?,  ataxia,  etr.) 
often  develop  reniaikahly  late,  and  «inly  to  a  i-onq'arativi-ly  nidd  de;.'ree.  The 
optif  atrophy  ntore  rarr-Iy  may  not  apiwnr  until  tin-  iati-r  stages  of  the  diBeaa^ 
when  all  the  other  (*ymj)loins  are  already  fully  developed. 

Auditory  dutturhaiieoH  tii'e  riiiu-li  rarer  than  tliose  of  ttight,  Unl  they  aliio 
oeeiir.  The  eaiiae,  in  at  least  a  purl  of  the  easesi,  is  an  atrophy  n[  the  atoiigtic 
nerve.  We  had  a  patient  with  tidies  under  treatment  for  a  long  lime  whn 
w»F4  niially  entirely  Mind  in  holli  oyes,  entirely  di'nf  in  hnlli  t'iiT>^.  and  ahiioxt 
entirely  ana'sthetie  up  to  the  forelieatl.  The  only  pOEwilile  way  of  coniniuniea- 
tinn  waB  by  writing  (he  different  lettera  nf  oaeh  wonl  <in  Iiik  forehead  with  the 
finger  t  Syniptnjns  are  also  freipiently  seen  which  rcscnihlc  those  of  Meniere's 
diaeafie — tinnitut>.  vertigo,  imd  deafties^. 

Changea  in  the  aennes  of  laste  and  smell  have  beer  olwerved  only  in  a  few 
rascfl. 

G.  DisTimiiANcics  IN  TiiK  Rl.m)der,  tuf.  Rectum,  ami  tii i:  Skxual 
OiTOAXs.— Oilfietjlty  in  emptying  (he  Madder  is  an  alrnnsl  iitnflant  syiiifiloin 
in  the  later  stagcji  of  talien.  It  scunetinies,  indeed,  apfK^irs  very  early  'J'he 
nature  of  these  di«liirlianfen  siill  n'lpiires  further  study.  In  all  pr^hnhility 
the  vtwieal  iliKlnrlmnrefi  of  taliolicn  are  ilue  to  the  itnpinrinent  of  ccntriiH'fal 
(wTiHon'.  ndlex-e.\ritirig)  nerve  fillers  i>f  the  Uhldder.  The  [latit-nts  are  uiiahle 
to  (stininte  with  I'lTdiiiitv  1  he  dryree  of  ilistcnlinn  of  the  lilndder;  tln-y  void 
their  urine  more  infrttpieiitly  and  less  eonipletely  than  normally.  Sinee  the 
reflex  mechanism  for  eniptying  the  bladder  is  disturbed,  the  patients  niuiit 
sfrnin  with  the  ahdoniinnl  mn!<elpt<,  and  the  hiadder  cannot  Ite  completely 
emptied.  If  the  retlex  tuiuiii  nf  the  splnneter  hecome  weaker,  drihbling  of  lite 
uritic  and  <lrllibling  nftiT  vniding  t'lisiic,  tii  mirm*  chwh  KVinptoitit^  of  severe 
sensory  irritation  of  the  bladder  (so-called  vesical  crises)  occur.  A  cystitia 
very  often  develops  finally  in  eoujuueliuu  with  all  these  distiirhanecii,  whieh 
may  be  the  starting-point  of  severe  pyelocystttis  and  pyelonephritis,  and  thus 
be  the  eauRc  of  death. 

Persinteni  cnnnlipatitui  Ik  also  a  very  frernienl  symptom  of  labes,  the  reason 
for  which  ia  perhaps  to  !«•  sought  in  the  defective  reflex  excitation  of  intestinal 
peristalsis.  The  eonstipalion  may  in  many  cases  give  rise  to  very  ])ainfut  sen- 
sations in  the  h>inw  and  abdomen.  The  co<-cygod\7iiH.  which  sometiines  occurs 
in  tabes,  U&n  already  been  rnetitioned  (sec  pjigtr  IK.'l).  Incontinence  of  fseeeS 
occurs  (piile  rarely  in  the  last  stages  of  the  disease. 

A  diminution  in  st^xual  [mwer  is  fiiuiirl  almost  constantly  in  advanced 
casest  and  it  is  also  often  one  of  the  initial  symptoms. 
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7.  SyiiJTOMS  IS  TUK  I.NTKiiNAi.  OiiciA.Ns. — Wc  Bec,  not  very  infrequent!^ 
in  tat>e8  c&i-ttiin  nervous  tiytuptonis  in  tlio  internal  organs  wliich  tin.'  In  |Hirt 
Vfry  ehaTBCterlfitic.  The  most  iiiiiKjrtflnt  «inl  the  iiifisT  frciiuenl  are  tltu  so- 
called  "  gastrie  L-rises.''  These  almost  nlwnys  i-tmie  on  suthienly  and  paroxy<- 
iiially,  niic]  iiiiiHiHt  <if  an  extremely  seveit;  cunlinlg^ir  piuu,  wliieli  \»  aeciMU* 
panied  ]\y  vinlcnt  voniiling.  T)ie  voniitus  usually  ntnsists  (if  (luiil  slimy  tmissiH 
HinjneiJ  willi  liije.  an<l  usually,  tlxiugli  hy  ii'i  means  invarinhly.  erintainti  so 
much  liyrlrwliluric  acid  llml  we  can  call  it  aiv  at-tnal  liyiwrsecroti'm  I  rule  Vol. 
I,  pa^  ."i-iS).  The  voniitus  emitains  lilood  in  ipolatetj  cascR.  Dnring  the  gaK- 
tric  criftiri  |>alien(»j  fe*'l  verv  wri'tilieil ;  tlicv  are  n-.slless  and  exeited,  and  look 
j>ale  and  exlnuisleil.  The  pulse  is  general!  v  ni-eelernli'il,  ntnl  oi-i-asionally  dis- 
tinetly  irn^guJHt.  'riiert'  ik  cithplete  anorexia  with  eniiseijuent  riipiil  eniaeiatiun. 
In  one  ease  of  unusually  wnere  gastric  criwa,  I  otiserved  tilhuininuria  during 
every  attaek.  The  attacks  la^t  ahout  two  or  three  dayn.  Imt.  iu  severe  cawr*, 
eight  to  ten  tlays  and  even  inon'.  In  many  patieniA  they  are  repeaiwl  every 
few  ni<)iitti.«.  Ati  We  have  ."aid,  the  gn*-trie  eriws  may  apixriir  very  early.  We 
oni-HlvfM  kn<»w  eaM's  wlu-re,  in  ciin-^'fiiicnei.'  of  Heven-  gaslrir  eristw,  a  rt'rious 
gastritr  affeetion,  or  cliolelit]iin»iH,  has  I)cen  falsely  dingnnstienteil  in  the  In*- 
ginnlng  '»r  the  disetue.  Atlat-ks  of  nervous  diarrlieii.  "  intestinal  crises."  utni- 
ally,  tlumgh  not  always,  a«j»ociatc.Hi  with  colicky  pain,  have  also  Ijwu  n-*(K'jil- 
eiily  ohsttrvfd. 

Wt-  Icriii  altailis  of  jiovere  ilyspmi-a  "larv'ngi-al  erices."  Theso  depend 
perhaps  upon  a  (n-tlex?)  i;paiim  of  (he  glnttin,  and  may  attain  a  very  alarm- 
ing ilrgree.  Th«'y  are  al-io  as.<(H'iiitf.iI  wil!i  a  si'vi-n*  s|)nsi[indi(r  nrrvons  cough 
like  an  attack  of  whodpijig-cougli.  The-e  laryngn'a!  ertses  may  erniie  on  eo 
fluddenly  ("  ictus  laryngi** ")  tluil  the  patient  may  Pink  to  the  floor  with  pvtniv 
toniH  of  the  most  extreme  sutTocation.  Altneks  of  swallowing  siwij^m  have 
been  deserilKHl  a>(  "}diarni«eal  eriKiw."  Vt'e  may  aliro  dei*ignale  as  pharyngeal 
atiil  lesoplingi'Hl  crises  parliiniarlv  fwvcn'  painful  seiisiitions  wiiieh  raJIate  from 
the  epiga>triiim  tii  llie  rrginn  i»f  llie  ]»!iarynx.  ranilysis  of  tlif  laryni:eal 
muscles  (po>lcri<)r  crieo-aryta'uoiilsj  has  also  heen  ohserved,  and  it  is  analo- 
poufl  to  the  otlier  talnnif;  ]mraly<ies  {ocular  nin^^clos,  ete.).  We  may  assume 
changeit  in  the  vagijs-aeepft»iory  imeleus,  or  in  the  vaguR  or  recurrent  itwlf 
((>p]»enlicirii),  as  ihe  aimtoniieal  eau^c  of  all  tlie.^e  symplnriijt. 

In  a  few  cases  "renal  crises"  ("crises  ut-pkniiqiu'»  " )  have  also  Iieen  dc- 
serilR>d.  They  tronsist  of  severe  attacks  of  pain,  like  renal  odie.  French 
authors  also  descrihe  "urethral  crises "  and  "  rrisfs  cHtoridirntn'a."  the 
paroxysmal  appearance  of  voluptuous  feelings  with  a  vaginal  secretion  in 
women,  in  ihe  U'ginning  of  the  diisoajso. 

We  may  mention,  finally,  that  we  sometimes  sec  in  tal>ctic  pnticnts  a  con- 
stant and  very  great  frei|iieney  of  the  j)nise,  100  to  \'i(\  a  minute.  This  phe- 
nomenon may  («ometimes  l*e  purely  nervous  in  origin;  hut  it  ia  generally  due 
to  ei)ineident  organic  ehungi-s  in  llie  circulatory  apparatus.  It  has  Ikwh 
no|icy?d  for  a  long  time  how  frequently  the  symptoms  of  aortic  insulliciency, 
aortio  fwlerosis,  or  aortic  aneurism,  are  fouml  associated  with  tal>ofl.  Within 
the  last  few  years,  in  which  the  diagno«ia  of  incipient  or  rudimentary  tabes, 
as  well  an  the  diagnosis  of  disease  of  the  aorta,  has  lK'c<inie  more  exact,  the 
fretpiency  of  Ihi^  atwiK-iation  has  lietome  mori'  appun-iil.  In  some  eases 
the  pyruptnuia  of  tabes  may  dominate  the  clinical  picture;  in  ulliers,  tlio«e  of 
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thn  partliar  I<rsi«m,  anil  otilv  an  afcurato  pliysit-al  c^faminaticn  will  rpvpal  the 
presence  of  the  other  symptom-complex.  An  explanation  for  this  remarkable 
combination  of  two  so  apparently  dissimilar  cU.-easeii  can  be  found  only  in 
the  assumption  of  a  conmion  ffitiolo>;y — that  ir.  in  a  preceilinjj:  syphilitii;  infm-- 
tion.  Tabes  is  frequently  coniliinofl  with  svphililic  aurlie  sclerosis  an*l  ila 
sprjuelw  (aortie  insiiflieienfy.  aneurism)-  Conversely,  a»  we  have  proved  in 
cases  of  aortic  sclerosis,  aorlir  ani'uri-im,  and  aortic  insiillicirnfy.  if  we  scarcli, 
we  will  very  often  find  isohilL'd  talietic  iiyniptnnis,  such  an  loss  of  pupillary 
reflex,  absence  of  Achilles  or  pnlellar  reHex,  lancinating  pains,  hypotonia  of 
the  muscles,  etc.  This  eomUination  itr  then;fnre  an  additional  proof  of  the 
doctrine  of  tlio  syphilitic  origin  of  tahea. 

8.  Titopiiro  DiSTuaiiANiKs. — .Mtliough  tinphie  disturliances  nre  whiilly 
absent  iu  many  cases  of  talH's,  Ihey  may.  on  the  other  hand,  occur  so  fre- 
quently and  iu  i<uc-li  manifold  form:^  as  aetually  to  be  clawed  among  the  most 
interesting,  although  least  understood,  j<yniptoms  of  UiIm's.  We  must  first 
mention  that  the  general  nutrition  of  many  patients  with  tabes,  although  of 
coiirsf  not  of  all,  gniduaDv  mifrcrs  in  a  iiuirkcil  fashion.  The  patieiit-s  grow 
thin  nnd  have  n  peculiar  fulferinj:.  failed  Innk.  We  cannot  wholly  deny  a 
p^issible  connwlinn  between  this  symptom  and  the  primary  disease.  The 
trophic  disturbant'ey  In  the  dilTerent  tissues  are  jitill  more  striking.  We  have 
already  spoken  of  llie  occasional  appearance  of  herpe!=  zoster.  In  some  casea 
A  inarkeil  exfoliatrnn  nf  llie  cpidi-rniis  bus 
been  seen,  and  alf^o  a  falling  uut  nf  llie 
hair,  nails,  and  teeth.  Peculiar  para.'s- 
thesiiE  and  hypa?stliesia  of  the  niucoua 
membrane  of  tlie  jaws  and  gums  <iften 
precede  tlie  loosening  and  falling  out  of 
tl»e  teeth.  Sonu'liiiics  tliert?  are  sriinll 
liemorrliages,  ap[mrently  spnnlaneouii,  into 
the  skin  or  into  the  vir-ible  mucous  irieni- 
bmiie**,  csiK't-ially  into  the  eonjuneliva,  as 
we  have  se«n  in  mjveral  eases.  'I'he  so- 
called  mal  pe.rfornnt  dit  pit'il  irt  the  worst 
tnvphie  disturbanee  of  the  skin;  this  is  a 
n^iind,  deep  uIwM'nlioti,  situated  nn  the 
ball  of  the  foot  or  on  the  heel,  which  is 
very  difllcult  and  slow  to  cure  iu  spite  of 
the  most  careful  treatment. 

The  most  interesting  trophic  disturb- 
ances in  tabes,  however,  are  sometimes 
found  in  tlic  bones  and  j<iinls.  'I'liese 
are  the  tabetic  osteopathics  an«l  arthrop- 
flthies,  fiRt  accurately  deseritied  by 
Charcot  (Fig.  164).  In  the  bones  there 
sometimes  develops  a  jH'coHar  brlllliTieKs.  whii-h  may  lead  to  a  sudden 
fracture,  which  apparently  (Kriirs  quite  sfmntancnusly  or  on  (lie  .sUghti-st  occa- 
Rioii.  even  in  l)ed.  The  painlessnc-iis  of  these  fractures,  which  is  due  to  tlio 
tabetic  analgesia,  is  wvy  striking:  the  bones  get  out  of  place  without  the  pa- 
tient's noticing  it,  and  thus  tlie  fracture  oft^n  heals  with  displacement  aud 


Fig.  Ifi-I. — Tubeiic  anhropjithy  of  The 
riiilii  ku>i>  itnr]  It-ri  ankk-.  (I'crsoual 
olwBrvation.) 
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HI1  umisuni  callii-i  foninUiun.  'I'iie  ialietic  joint  nlTwtinns  ore  fotinil  most 
fffquenlly  in  the  kiHv  himI  tii[).  inorr  nm'ly  in  I'li'  f«<i<,  s)nitiliii?r,  or  t^vcn  in 
one  thumb.  Tlioy  oftta  ucern  to  begin  very  acutely,  a  very  great  serouis  cffu- 
?inn  «r»metiiiicfs  taking;  place  into  tin-  cavity  of  (he  joint.  Besides  thin  effusion 
th(.Te  graduHlly  lievcldp  (Im  nuinifoltl  prori^jwej'  <»f  a  chronie  nrlhrltis  (It-for- 
inaufi — «in  thr  niio  Iiaii<I.  iilrnphy  <tt  Xhv  articular  ends  of  llie  btmof^ ;  on  the 
other,  thickening  of  the  caiL^illi'.  tlic  fnrriiati<iii  "f  owtcopliylc--,  ete.  Ici  ci»n- 
ncction  wifh  the  nrtluopulhy  there  is  riflen  permanent  Hisloeation  of  the  joinL 
Thus  we  often  see,  fotlowiug  u  (iiln'lic  iirccliim  of  the  knee,  a  t/cnu  rcrurvatutn 

(Kig-  Ifi'*).  Arthropathic  mii^uUr 
atrophy  is-  often  ceen,  niiti  h  worthy 
of  note  (atropliy  nf  tlie  quadricc|>B 
in  disease  of  tlie  knee  joint,  elc.)- 
Tnlietic  nrtiiropalhy  may  thus  final- 
ly lead  to  monstrnus  changes  in  tl»e 
joints  such  a«  can  scarcely  iic  found 
umlcr  nther  ci  nam  stamen.  I'orrc- 
Rpocding  change!)  are  a.\m  seen  in 
the  vertehral  column.  They  niay 
give  rise  to  fnicture  of  Hie  verte- 
1)r>i',  spinal  eurvalnrt?,  etc.  The  div 
veldprneiit  of  the  so-called  "  pied 
iahid'jue"  (Charcot)  is  also  an  oste- 
opathia pruipnK;  tliift  i-<Hisiflt*  chiofly 
of  a  e'lntiiderable  thickening  and  jiro- 
rru)«ion  of  the  dorKun  of  the  fiMit 
with  a  marked  flattening  of  the  solo. 
We  are  not  yet  ahle  to  explain 
fully  the  rK^<urrence  of  all  thvsQ 
changes.  It  is  harii  to  avoid  en- 
tirely the  aiutuniption  of  trophic 
nervnus  disturhaiieeti.  It  has  Ui^-n 
cliiiitieil  1 1  lilt  degi-MiTHlive  rlmnges 
have  heen  found  in  cases  of  lalxftic 
osteopathy  and  arthropathy  in  the 
norvtw  leailing  to  the  Umv»  and 
joints;  hut  it  is  als4>  poHjtilile,  on  the 
other  hand,  that  many  of  the  sih 
called  tulK'tic  arttmjpathicB  niny  he 
nf  syphiljlie  origin.  It  is  of  the 
greatest  importance,  at  any  rate, 
that  conditions  mav  exist  in  tal^ea 
»'liii-h  imipit  lijive  a  very  xiiifnvnrahle 
iiilhienec  upnn  any  existing  hmie  or 
joint  affection.  The  most  impiirtant  of  these  is  analgei=iia.  Tliat  is  the  reatum 
why  patients,  in  spite  of  a  Ijeginning  arthropathy,  do  nnt  spare  the  affecleil 
joint,  hut  continue  to  irritate  it  still  mon-.  We  saw  a  jKitient.  for  example. 
when;  an  affeetion  of  ttie  knee  joint  developed  in  n  coniparativcly  very  earlv 
stage  of  tal»es,  wliich  up  to  that  time  had  not  betm  diagnosticated  at  all.    As  the 
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patient  ffU  no  pain  wlialcver  in  fii«  kiut-.  In-  Imiitpi!  most  vigrtrmisly  tlirou^rii  n 
wliult!  autuuiii,  uulil  finally  an  extremely  severe  sweltiug  of  (lie  knee  joint  and 
HI)  H^-tufll  i(ut>lu\ntir»i  of  tlie  leg  entiued.  It  i«  a\»>  pci;^sil>le  that  pronounced 
alaxit'  iiujvenientK  may  frsquently  aid  In  irritating  tlH>  artioiilur  Kurfacce. 

Tln'  muscles  pra-^Tve  in  K"'T>*'nil  tlifir  nnrnijil  .slate  of  nutrition,  oxwpt  as 
they  lake  part  in  mmit:  joint  afTc'ntion  or  in  ;^eiu>ral  i;niHfMall<.in.  L'liarcot  de- 
scriUil  u  case  of  u  corobitwtion  of  tJibes  with  genuine  progrc;;sivo  muMular 
atrophy,  in  which  tlie  uutop^iy  bliowcd  a  dcjifenerutiuu  of  the  anterior  gray 
cornua  in  the  spinal  cord  besides  tlie  atrophy  of  tiu>  pnsCeriur  toliimiu*.  The 
first  report  upon  a  iniihil«'ral  atrophy  of  the  tnng^ue,  whifh  t^niiK'tirnei;  ilrvelnp*! 
(julte  early  in  tn\n>,  is  diip  to  tliu  same  nliserver.  TUese  and  similar  atrophies 
homelimts  wH*n  in  ntiier  muscular  territories  arc  due  to  degcnerfltion  of  the 
corresiHmding  motor  nuclei  (h'i-po^lot.gal  nucleus,  etc.);  but  periphi'ral  nca- 
ritis  may  also  lead  to  niusrular  atrophy  in  tabes.  Joffroy  dewrilK*)  a  sjtecial 
form  of  talietic  clubfoot  {"pied  bitt  tabetique'')^  which  seems  to  be  clue  to 
an  atrophy  of  the  calf  muscles. 

Some  observations  nf  apparently  spontaneous  rupture  of  the  tendons 
(Achillea  tendon.  Itpmicntnm  pateilie)  show  tlrnt  peculiar  tmphic  di!>turl>- 
ances  may  aUo  di-velop  in  thcni. 

9.  Ckkkbrai.  Symptoms. — Besidee  the  frequent  important  distiirhanrcH  on 
the  part  of  t'crtain  cerebral  nerves,  nuch  as  the  optic  and  oculomotor,  which 
have  nirendy  been  discussed,  we  must  mention  here  the  relation  hctween  tahea 
and  progressive  general  jmralysin  fry.  r.).  Ou  the  one  hand,  tlu'  syiit[it>ims  of 
tal»cs  arc  often  present  in  the  course  of  peneral  paralysis.  si»  that  the  aulojm' 
shows  a  typical  degencratinn  nf  the  posterior  c;o!umns  ( WNstphal) ;  iind,  on 
the  cither  Jiand,  it  al.'-n  happens  that  the  whole  process  liegins  with  tabes,  which 
may  exist  alone  for  years  wittiout  anv  mental  symptoms,  and  llien  only  at  the 
elo!>e  do  the  snnptoni**  of  paralytic  dementia  (mental  weakness,  dislurlianees-  of 
sfwech.  paralytic  attacks,  delusions  of  prandeur,  etc.)  appear.  This  combina- 
tion (tf  tlu-  two  dijieasos  is  nothing  slrjin^'e.  sine*'  jreneral  panilysi.-*  is  also  a 
metasypliilitic  nervous  disease,  and  is  to  lie  rtt^arded  as  almost  wholly  analo- 
gous to  Iain's.  Pariilytic  dcmcnttiv  has  l>ecn  ealknl.  nm  without  reason.  •'  laltts 
of  the  lirain." 

The  complication  of  t(il>es  with  hemiplc;:iH  n-piiili-tUy  cM-curs.  The  latter 
dejMfnds  upon  a  ccrehral  hemorrhapc  or  an  end»olic  or  IhromlHitic  srtftening, 
m  that  the  two  diseases  are  probably  cnnnertcil  imly  so  far  as  llu-y  are  both 
jicrbiips  rt'Iftlcd  (o  previous  syphilis.  It  is  worthy  "f  note  that  in  Lwn  such 
cascji  we  saw  scarcely  any  contracture  deve]o[i  in  the  paralyztxl  lind)s. 

10.  CiiAMOEs  IN  TriE  C'EnEBHo-sriNAi-  Ftt'in. — In  The  cerehro-spinal  tluid 
obtained  hy  Quincke's  lumbar  puncture,  we  have  on  index  of  the  condition  of 
the  central  nervous  system,  which  is  entirely  i^lmilar.  Ihou^ch  not  quit*  as  re- 
liablf  as  that  fiirntshed  by  the  urine  as  tn  jhe  cmditinn  of  tin-  kidm-y.  The 
niOi»t  constant  and  imjtnrlant  ehause  of  the  spinal  tluid  is  it*  comparnlive 
lichness  in  lymphwytes  (Widal.  Sehimhom,  and  many  others),  which  can 
generally  l>c  demonstrated  directly  hy  a  miiToscopical  examination  of  the  sedi- 
ment after  it  has  been  collected  in  the  eentrifiit;al  apparatus,  h  is  to  be 
noted  that  the  same  lymphoc^^-tosis  occurs  (though  not  in  so  uuirki-d  a  degree 
or  as  regularly)  in  secondary  and  1ertiar>-  syphilis.  In  the  healthy,  in  purely 
functional  neuroses  and  in  noninflammatory  diaeaaea  of  the  central  ncreous 
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fiystem  (for  oxaiii]*!!',  niuiliple  i*dcm-iip ) .  iin  inprensoil  Iyiiiphf»pytr»sis  is  only 
cjcceptionally  foiiiid.  It  i;*  of  gn-at  (iitigniisiic  inijiorlnnc-e  ihat  tiio  lyinpho- 
cyto»i»  of  the  spinal  iluul  is  rarely  abw^nt  even  in  iniliul  nii<\  rmliiiu'iiUry 
raws  of  talM's.  N'nnnc  anil  Aprlt  liavr  ilcnuni.stratcd  anotluT  <'!u'mical  cliungc. 
If  uc  mix  I'lpial  parts  of  r^ftiiial  lliii^l  Hiul  a  hot  ^aturali-<l,  tiltcn-*!.  ami  llien 
timlivl  Miliitinii  of  HiiiMioniiiM]  sitl|iliiil(f.  aflor  ahiiiit  throi^  mimiti»s  we  nlitoin 
in  most  L'nwe  (accunliiig  to  .\«»iiiii.'  in  iiinrty-si.\  jiL-rci-nl)  a  distinct  t-loiiflini*s.s 
due  io  a  precipitation  of  pmlt-id  suhslantvs  (gJolnilins?).  In  liealttiy  pi^ople 
and  in  fiim-liunal  neuroses  the  reaction  is  utwenl ;  in  other  nervous  diiteasvs 
tliL'  reaclion  m-iiirr-  nrji  iiifnnpienily,  hut  still  with  coniidcraltly  k-^  frw|uinify 
tJian  in  (iifii-  juid  [nin-sis. 

Coarse  and  PrognosU. — Altliongh  iniwt  of  tlit-  rliarai^teristic  B^nnptoms  of 
labfs  aiip^'tic  in  ulniitst  all  fully  dcvt^lopcd  cascti,  still,  the  order  and  Die  in- 
tviisily  of  ttioir  onwt  vary  grt-iitly.  Wo  havi-  stwtt'd  that  tho  initial  period  is 
usually  dmractorized — apart  from  the  ^yniptoms  that  can  be  made  out  only 
oSjertively,  such  a^  aliw^nce  of  the  psli'llar  reflex  and  rerti-x  innnobility  of  the 
pupila — hy  llie  laiifinaling  pains;  that  Uifse  may  dilTt-r  very  much  in  in- 
tensity, and  tlmt  the  dnralion  of  thi»  (in^t  stage  may  varv  between  n  few  months 
and  ten  tir  twenty  years.  The  n|i(i(;  atntphy,  tlie  fjcuhir  piiralysae,  gastric 
crises,  vfsical  iliTiturlHinces,  ete.,  wfre  mentioned  a*  rarer  initial  symptoms. 
The  passage  from  tlie  tirst  :*tuge  to  the  8ee«ind — tin*  stage  of  ataxia — h  some- 
times very  gradual,  but  in  oth<!r  casi-a  vpry  rnpi<l  and  Biulden.  We  have  rc- 
peaie<Hy  sei'n  ttuch  transiilons.  Krcquenlly  they  eome  nn  elenrly  after  wjmc 
ppiY-ial  exeiling  eause,  as  after  tioiue  injnry,  Hiiiie  physical  overexertion,  w>me 
acnle  disi-ase,  ete.  If  the  ])rei'ir>us  syiiiptnins  were  slight,  the  patient  dati-s  his 
disease  frofn  this  ]«)int,  and  siays  thai  he  was  quite  suddenly  hrokfii  down  bjr 
some  cause,  and  that  since  then  he  has  not  heen  alilc  to  w:ilk  at  all,  or  else 
only  with  dirtienlty.  Kven  in  such  cases  there  is  often  slow  improvement  fol- 
Inwing  llie  >ii(UliTi  I'liange  for  llie  wxaM*.  liiit  Ihe  gain,  of  cfKirsc.  is  iu>l  per- 
ninnent.  In  filher  eiisi-s,  hciwi'Ver,  lite  ataxia  fli-velnps  only  vitv  sIowIv  and 
never  rraclies  a  very  marked  drgree.  KxjH'rienee  leaches,  in  pjirtienlar,  that 
tahii]  |Hi(ient-s  with  rarly  alrojihy  nf  Ihi-  oplit*  nen-es  or  with  umisuHlly  si-vere 
attacks  of  pain  aix*  often  willunit  more  than  a  traoe  of  ataxia  for  a  very  long 


time — many  years! 

No  rule?f  of  general  value  can  Im?  given  as  to  the  further  advance  of  the 
disenws— the  invasion  of  the  anns  by  the  ataxia,  or  the  oncurrenee  of  the  rai-or 
syinptnnis.  such  «s  the  joint  alTeetions.  etc.  .Mmosl  every  individual  ease 
utfonU  its  idiosyncrasies,  sinee  one  grouji  of  symptoms  is  often  cspeeinlly 
prominent,  while  iiiinllu-r  is  entirely  absent  or  developed  only  to  a  slight  de- 
gree. On  the  whole,  however,  wc  fan  almost  always  make  out  a  gradnal.  even 
if  a  very  slow,  advance  in  the  diiteaae.  New  aymptoms  a]i[M>ar,  Ihe  old  onea 
inerease.  thegennral  condition  heeomos  worse,  until  fiually  the  last  stage  of  Ihe 
disease  eonien  on. 

Jiect»VGr>-  from  lahes  In  the  rphhp  tliiil  alt  the  e?:is1ing  symptoms  (inimohilo 
pupils,  alMwnee  of  patellae  reflex,  etc.)  wholly  disappear,  have  never  yet  l>oen 
observed  with  certainty,  and  a  priori  such  a  thing  \»  hardly  conceivable :  but 
it  is  not  so  wry  rare  for  the  tabetic  process  to  Ije  arrested  for  at  least  a  year. 
We  have  Iwconie  acquainted  with  such  eaaes  only  sinee  we  have  been  able  to 
recognize  with  certainty  the  initial  stages  of  the  disease.    We  have  cursive* 
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known  for  many  years  a  miiiiljor  i»r  iiiilil  t-nst-s  nf  InUoa  in  wlinm  it  is  sfnirtily 
jiussJIiU-  i()  iK-lei't  any  rirn^niwiliie  pragrt^ws  in  lliu  tlit^casL"  hikI  wlio  rogiirU 
^t)iemwlvctt  as  almtisl  iwrfeclly  well.  Tliey  go  to  tlii'ir  ImsiiiL'sa  find  Itavc  little 
or  no  Iniuble  fruiii  their  iJlK'a.»«j.  ItiidiiiR'utary  casvi;  ol'  lalx'd  aUu  uccur,  in 
which  the  mctasyphilitic  intoxi('atii>ii  pinnhicRs  only  inimnhilitv  nf  llie  pupil, 
loss  of  tendon  relle-ws,  etc.,  and  tlicn  to  all  appc-nmncea  ccasos  to  hiiM*  any 
further  Action.  With  t1u-  advunri*  in  llie  diiigiii).-iii>  of  tidier  we  haw  lt*flrnpd 
to  rvwjgni?*  the  frer|uciicy  (>f  thcRc  rudinicntar)'  cns«i.  Tims,  for  exnniplc.  I 
}inv(*  ]>n;vi()iisly  iiientiiined  liow  rix'i|ucntly  nlh*'f  nn'tasyphilitie  tiiseascs  (aor- 
tic stlenicis,  etc.)  can  k'  s>hitwn  to  he  associated  witli  it»cilated  syinptrmis  of 
'taliea  (l<»w  i»r  the  pupil  reti«x,  ahimnre  nf  tendon  roflexe?,  lancinating  pains, 
t'tc.)-  I  srarcidy  Iwlit'vc*  that  I  am  niislnkcn  in  atsscrtinij  llial  tlie  grand 
t«ilal  of  tliew;  nnliiu<'ntary  laliclii-s  i«  far  gn-nlfr  than  the  nunilicr  uf  fully 
dcvcliipifl  caws  Hitli  severe  lalietic  syniplujns.  Of  course  we  nnist  \k  pre- 
jiuri'd  for  an  ultimate  chungt  for  the  worec  even  in  siieli  ciii^es. 

Ill  Diui-e  advanced  iubvn,  treatment  may  nt  most  eauae  sonw  improveni<»nt, 
deljiy  the  enurse  of  ttir;  disease,  and  alleviste  certain  syniptonif*;  iTiany  piUii-nlts. 
especially  under  fiivonihh-  exIiTiiid  condJtionK.  iiiny  <'vcn  in  thin  f^tagc  h-iid  a 
tnlenitdi'  e.xi.slencc  for  ycfirs*.  luit  any  inntkt'il  impmvcnienl  in  their  condi- 
titins  i-an  nn  {finger  l»e  c\iK'eti.'d  ;  on  the  contniry,  there  is  generally  an  uninis- 
takahhf  gniditui  increase  in  tlic  syinptonm. 

Btagnosis. — 'I'liert'  in  w.ircely  any  otlier  disease*  of  ttic  !«pin:il  eord  whose 
diagnosis  mn  in  most  cflses  Ih?  made  with  w>  great  M-rlaiiily  and  umii  cnni- 
iwtnitiiu  rMKn.  Siiu-c  tjihes  is  n  eoiiddnei]  tvyHlennu  disease,  it  aftords  a  ileliriite 
eonihiiijitiim  of  symptoiiui  aitch  an  can  oectir  mnhr  no  nlher  cunditionri.  Tlic 
diagnoflict,  tlicrefore.  ia  scarcely  ever  to  U;  made  from  any  one  single  syinp- 
totn,  hilt  only  front  the  comhination  of  all  and  from  the  whole  courae  of 
llw  disease. 

The  diagnosis  of  initial  or  nidinienlary  tolies  is  esjiecinlly  ini|K)rtant.  In 
every  CMC  nf  uhstinali!  "  rhcmimlii' "  paiiiK,  or  jiitnilnr  ptiins  in  the  hiwer 
cxtreniitiis,  we  slmuld  think  of  the  possihiliiy  of  tahcw,  and  examine  the  ten- 
don reflexes  and  Ihe  pnpijs.  TIlu  comhination  of  eliarai'teristic  pains,  hIj- 
sence  of  the  patellar  reflex  on  the  two  sides,  ov  ahsonce  of  the  Aehillw  rejiex, 
and  reflex  immoldlity  of  the  pupilR,  usimlly  makes  the  diagnosis  almost  ah- 
solutely  certain,  att  wa**  wiid  ahnve;  two  of  these  symptoms,  especially  if  tlie 
reflex  imnuihilily  of  the  pupiU  he  one,  make  it  at  leaet  very  prol»ahlc.  Ocular 
paralysifH,  tcmporaj-y  jitosiit,  or  temporary  diplopia,  may  tie  very  inqvnrlunt 
for  the  di»gno!»i;<.  We  should  also  remendier  that  the  disease  may  hcgin  with 
optic  atrophy,  and  that  early  gastric  crista  may  simulate  a  gastric  affection, 
early  distnrlmnee  in  iniclurition  a  vesical  tmiililc.  or  swelling  of  tlie  joints 
a  joint  disfease,  until  careful  examination  of  the  oilier  symptoms  explains  the 
true  nature  of  the  disease.  The  essential  point  is  to  think  at  once  in  every 
such  case  of  the  possihility  of  tahes,  and  look  for  the  distinctive  ohjective 
symptoms.  Among  the  latter  we  would  call  especial  nttL'nliun  here,  besiiles 
Ihe  P3^nptomB  generally  recognized  (al^senof^  of  tendon  reflexes,  inimohile 
pnpila,  slight  vesienl  weakness),  to  tfie  liiniteil  girdle-like  <]isturl(ance  of  .>»en- 
sation  (either  livpsislhesia  nr  hvi^nesfhesia  to  cold)  on  the  trunk,  since  in 
doiihtful  cases  this  is  often  of  decided  signilicancc  in  diagnosis.  IL  has  already 
been  mentioned  that  the  changes  in  the  cerehro-spinal  Ruid  occur  in  ihe  l>e- 


I 


858 


DISEASES  OF  THE  NERVOUS  SYSTEM 


f^inning  of  tabes^  and  are  gcnorally  found  to  b«  marked  even  in  the  niof- 
montary  stages. 

In  th«  fully  ilevelojieil  ataxic  stage  of  tabes  (lie  diagnosis  is  ahnost  al- 
ways easy,  and  it  often  can  he  made  at  the  fin't  glance.  The  history,  the 
cliaraittTislic  ataxic  gait,  tliL'  swaying  witli  the  eyv^  sliiit,  tlio  ah^em-e  uf  tjie 
reflexes,  ek-.,  eschule  every  doubt.  The  diagnosis  may  be  mere  dirticult  if  we 
happen  to  see  the  patient  fur  the  first  time  iu  the  liniii  ^tage,  irhcn  actual 
paralvitis  lias  e^et  in,  vlien  a  complicating  hemiplegia  hatt  nri^'n,  eto.  In 
sufli  cii!*es  we  must  lay  stress  mi  the  developiiienl  of  tfie  diwase  and  find  out 
whiit  (-hiinirtcristiL-  tahelic  .■^yriiptoins — pupillary  syiiiptniiis.  iihserii-e  uf  jiiitel- 
lur  reflex,  vestiges  of  ataxia,  ar  pains — can  now  he  diseovcre<l.  With  proper 
attention  and  knuu'ledgc  of  tlic  caHe  the  diagnosis  can  even  then  almost  al- 
ways be  made  cnrrectly. 

Vertehnil  atTectifins  are  to  be  mentioned  first  of  the  diseasoH  which  may 
be  Ciinnisitl  M'illi  lahi's.  Thew  also  faiise,  undi-p  soirie  rirciiiiistHiiit'K,  lancinat- 
ing piiins  and  an  ahsencc  of  the  palelhir  retlex,  a^  a  result  of  c<jmpres8inn  of 
the  £ipinal  n)ols;  but  in  Diese  cases  the  later  course  of  the  disea>«c  is  entirely 
ditfcrent.  apart  from  the  changes  in  the  vertebral  colunm  and  tlie  al)Scnoo 
of  (ither  cliiiracteristie  syinpt*itns  of  tahes,  ospiH-ially  tlie  innnohile  pupils. 
The  «aiiie  Imlds  true  of  (t'rtniii  dt-eji-fi-aled  liiiiiorti  in  the  viciuily  <»r  the 
spinal  cord.  We  have  nlready  said  that  in  rare  eases  itiuUiple  sclerosis 
((/.  I'.)  nmy  offer  syniptoitis  similar  lo  tJinse  of  tnlie^.  In  these  eases  the  chief 
stress  in  reganl  to  diagnosis  is  to  be  laiil  on  the  condition  of  the  temion  re- 
fle-xen,  tho  alKhnuirial  reflexes,  the  pupils,  llie  diffturhances  of  «?nsatlun,  tlie 
fundus  of  the  ej'o,  and  tlip  hlmlder.  It  ii  of  greater  pnieti<-al  importance  that 
pertain  toxic  nervous  diseases  may  have  a  great  similarity  to  tabe«.  Clironic 
alcoholic  iieuritia  has  (ilrendy  been  sjioken  of  Iti  Hiis  ciunn'ctioii— tiip  pn-cjilled 
p!JCiidn-litlK.'S  of  nli-oholir  snliject!'.  In  these  cases,  liout-ver,  tlie  rctlex  iinmi*- 
hility  of  the  pupils  and  the  dlsturhances  of  tlie  bladder  are  utnually  uh^iient, 
while  atrophic  paralysis  may  develop  at  the  wime  time,  which  Iwrdly  ever 
hnpiK-ns  in  talien.  The  nHiologieal  factors  (nlcoholiBm)  8r«  also,  of  course, 
111  1k!  tttken  in(n  accnunt.  Tl  toay  1k>  iiiiMittrmed  hero  lliiit  ivi>  Ufwi*  twici^  si*en 
a.  group  of  nervous  symptoms  iu  men  who  have  w-orkcd  many  yeai-s  in  to- 
hiu-co  fact'iries  which  resendded  taln-s  in  so  many  pniiit.H  that  we  niiglil  term 
J1  "nicotin  tnt>es.''  Since,  however,  siinilar  cases  have  not  been  suhsequently 
olwerved  by  ua  or  by  others,  we  do  not  wish  to  attach  much  impt^rtance  to 
these  observations.  In  a<lulTs  postdiphtheritic  ataxia  may  he  mistaken  for 
(abes.  In  such  cases  a  consideration  <>t  the  .^-liotogy,  and  espwially  the  con- 
dition of  the  pupils  and  of  the  vesical  disturbances,  will  usually  make  the 
correct  <liagnosi»  easy.  '' Oialtellc  tal>es "  (page  in.'>)  can  scarcely,  with 
proper  attention,  he  mistaken  for  true  ia]tes.  The  dilTerential  diagnosis  be- 
tween tfibe*  and  Friedreich's  hereditary  ataxia  will  be  described  in  the  next 
chapter. 

Finally,  the  question  may  be  otrasionally  raised  whetlier  we  are  dealing 
with  incipieni  abi^s  or  a  purely  functional  flisturhance  (neurasthenic  pains, 
etc.).  In  tliew.'  cases  a  cyinlogicid  i>r  cheiuii-Hl  exaiiiinatiou  of  the  cerebro- 
apimil  thiid  irutf  auftra)  may  sometimes  he  of  decisive  vidue. 

TreBtment. — The  first  question  which  is  usually  raised  at  present  in  re- 
gard to  the  treatment  of  tabes  is  respecting  the  elHcacy  of  a  specilii-  anti- 
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83'pliilitic  treatment.  In  our  npinion,  tlw  ability  to  ansver  this  question 
correctly  liep^'iidsi  ni)t  merely  on  rt'trn;jtuzing  the  fiu-l  (if  il»'  cnriiiwllnii  iMflwwn 
tflhtfft  and  sypliilisi,  hut  nlsi>  nii  fdriTiiiig  ii  rlear  L-nnceptioii  of  \\w  imhirc  of 
tins  c<iunft.iion.  There  can  tlieu  be  no  clouht  (hat  iti  labes  tliere  \»  not  eveu 
a  remote  (|iu!stit)n  of  smli  efTicaty  of  mercury  or  iodid  a«  we  see  almost  a»  a 
rule  in  true  tertiary,  gummatous  syphilitic  diwaoert.  We  very  often  see  iu 
!«!«!»  no  benc'JU  at  all  frojn  an  iminctidn  Liirc  or  frctrn  the  intfrnii!  iiftc'  of 
iutiid  of  |n)l)i(wium,  ami  in  Borne  i-iv^vi'  tlit;  cifulitliiii  seenis  vwn  to  grow- 
worse  un<ler  sncli  Ireatinent.  Such  olwer  vat  Inns  were  for  a  loiijg  time  cited 
aw  the  chief  eviilcnve  apiinst  the  conncc-liun  helweon  the  tMt)  )!i!ffaiM.'8.  If, 
li<iwever.  we  adopt  the  pnsilion  which  wi"  have  a<lv(uu-ccl  that  taljc^  is  a  post- 
pypliilitie  ticgeneralivo  nervous  diM'aso,  juft  a*  ataxia  mny  sKnitriinifw  Ik;  a 
puBiiliphtlieritie  diseawi,  we  can  easily  iiiiderslaud  tlie  inellicieiicy  of  a  [specific 
remedy,  wliicli  aets  only  on  sypliilitic  new  fonnnllnn  eif  tiKsuii^..  Ncvertlielesa, 
we  may  not  whnlly  tjxchule  antisyphilitic  nielhrHls  of  trentincnt  frnin  the 
(liernfiy  of  tahes;  for.  in  tho  fivf-t  place,  it  is  always  piwsililc  (and  it  wcriis  to 
us  to  he  continued  hy  many  trialf  I  that  an  anti.-yphilitic:  treatiiH'nt  (inunc- 
tion, iodid  of  ))ola.-i»iurii)  niity  inttuence  iu  a  way  1>eneticial  to  tlie  patient 
the  condilimm  which  cause  taliea  to  advance.  It  haa,  furthermore,  lieen  fully 
attesteil  hy  repealed  ohservHtions  tliat,  licsides  tlie  talwlic  clianjres  in  the 
curd,  there  tiiay  also  lit-  at  Ilia  sntne  time  aclual  sypliilitic  xiiiiiiiuilniiH 
jirocesses,  which  of  cnurH"  may  eontrii»u1c  thfir  ])art  lo  the  wyriiploniB  uf  the 
discaw.  That  these  niorhid  priKx-sscs  re^juire  Ihormigh  spci-ific  treatment  t« 
certain,  and  therefore  we  regard  it  ae  justifiable  and  even  desirable  to  make 
a  trial  of  inuiictinu  in  lieginning  tubes,  and  under  some  circuiiislances  even  in 
ndviiDci'd  talii*t4.  espH-ially  if  any  MiioiiiidicK  in  t]w  t^[H■  of  the  discat'c  iiii<;^eat 
tlie  pfwsihilJty  of  ciicxiitting  guuiniatoua  cliariges.  Very  expericnceil  ohservcrs, 
especially  Krb,  have  gained  the  impre^iuu  tlmt  a  careful  inunction  treat- 
ment sometime*  visibly  benotita  the  patient.  We  cauiiot,  of  course,  report 
much  that  is  favorable  from  our  own  experience,  but  we  occiiKJonally  employ 
(({M'ritic  tn-alcnenl,  e.^ia'cially  a  course  of  inunctions  with  nii-rtairial  ntiitment, 
or  prescribe  ioilin  preparations  in  eases  that  seem  suitable.  Kvery  iuuiiclion 
treatment  pres(.ril>fd  in  taU'-s  must  he  can-fuDy  wiitched,  that  no  injury  ho 
done  to  the  patient  by  this  vigorous  treatment.  The  observation  of  many 
exjicrienced  oculists  must  he  particuljirSy  borne  in  nund  tlnil  with  a  begin- 
ning optic  atrophy,  mercurial  trcntiiu?nt  ift  uTUni  decidedly  harmful.  In 
most  advanced  cases  of  tabes,  especially  where  the  patient's  genera!  condition 
is  firblc,  we  nnisl  Hlislnin   wholly  fnjin  merruriiil    treatment. 

If  tiie  antisypliilitic  ti-cHtTiicnt  be  not  indicfiled.  or  if  il  has  heen  unsuc- 
cessful, electricity  Hud  balneothei-apeutics  or  hydnillieraiieutii-s  deserve  rela- 
tively the  moat  confidence,  although,  of  course,  we  must  beware  of  exciting  tow 
sanguine  hopefl. 

The  electrical  treat  incut  consists  chiefly  of  the  pflw<age  of  the  ancending 
constant  current  thniugli  the  spinal  cord.  Tiie  cunrnt  must  not  lie  too 
alTong.  mid  tin?  sillings  shtinht  luke  place  daily  nr  every  other  day.  Krh 
nn'oininends  placing  the  medium -sized  cathode  in  the  vicinity  of  the  sym- 
pathetic and  the  large  anode  clo^e  to  the  spinous  proccs^s  on  the  other  side 
of  the  vertebral  ctilunin,  moving  it  at  in(<irvals  from  above  donvnward.  This 
procedure  laM«  about  four  or  five  minutes  for  each  side.    We  also  obtain  good 
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results  symptom  at  i(-all.v  wtieu  tliere  are  severe  puintj,  vesical  weakuess,  etc.. 
by  periplipral  galvanization.  If  we  titi'l  paitiful  point:?  on  the  verteliral 
ooluinii,  as  is  randy  the  (Mist;,  ihvy  hIh)iiI<1  In-  i-siicciall)'  treat»l  with  the  (<tahilc 
anode.  The  treatment  rcconi  in  ended  hy  Huinpf  with  the  faradic  famsh  lias 
also  heen  uneii  at  times  with  gonwl  resullj*.  This  t-nnfitslK  in  hnishinjcr  the 
skin  of  Ihc  l>ai.k  iumI  ihc  estreniiiies  with  ii  stronjf  current  for  live  or  len 
niiimLes.  Kvery  form  uf  electrical  treatnieut.  iu  order  to  uhlain  reauUa,  uiuet 
be  kept  up  for  tiKnilh?. 

Hydrotherapeuties,  used  ralionally,  have  often  resulted  in  L-onsidcrahle 
impr<iv(>tti(.Mit  in  IijU'h.  iillhoii^li  tfii'v  may  i^iiisf>  inncli  iniKchief.  Hot  hnlhfi, 
especially  vapnr  >iatli)*,  are  often  follnwetl  by  a  rapid  chanjjc  for  the  wnrw- — 
a  fact  which,  unfdrluiDildly,  wc  din  ofli.!ii  iihserve  wliere  vapor  hiiths  hnvo 
been  prescribt^d  for  patients  at  tlie  bt^innin<r  cif  iheir  disease  '*  for  rhcunia- 
tiain."  Continuous  wet  packs  and  vifioroiis  nilibinj^s  are  also  often  aceom- 
pani4>d  by  iiiifavDiabU-  n'oiilty.  'J\>p[<l  half  or  fnlt  hattis,  htiwever,  of  about 
five  or  len  tniinitts'  diinili-Hi,  and  from  7o°  to  S6*  F.  at  most  (Hf  to  21'  It), 
asi'tMiati'd  with  ^fiitlc  niUhing  nf  the  skin,  i>r  lirief  i'ohl  (^punginj^j,  ut**.,  often 
do  gniHl  service.  Wet  t'onifH'fs.ses,  applied  around  the  ubdotnen  or  tlie  le^ 
at  uigbt,  often  liave  a  favurahle  intlnL-iice  on  the  pains.  In  general,  it  is  a 
^ood  pljin  to  send  woll-to-do  patients  in  suiniTier  to  a  sanitiiriuni  which  is 
conduirted  l>y  an  exjieriuntvd  <liroc:tur  ami  well  e<|uipped,  Imt  the  nefc»sary 
procedures  iiiriy  a^^>  l>e  inidcrlakcn  at  litirue. 

Of  the  baths  whose  use  is  recommended  in  tabes,  Oeynbanscn  has  the 
greutest  reputation.  The  bntlis  in  Nauheini  have  a  coniposiliou  and  action 
very  i<iuiilar  to  those  at  Oeynlmusen.  WtJ  have  also  neon  very  jf<«)d  rwnilt.^ 
from  the  baths  at  Kissingnn.  Many  iibysiciaiii*  prHiw  nmd  baths  ami  iron 
baths  {Pyrniont,  DrJIinrg.  Cudowa.  b^lsitcr,  Franzeni^badj  etc.),  while  the 
indifferent  tliernnil  baths  (Teplitz,  Wihibad,  Raj^tz,  etc.,),  formerly  much  in 
favor,  are  at  present  rarely  used  in  laljes,  Concerning  the  artilicial  carbtuiic- 
dio.xid  brine  baths,  which  are  to  be  hif^lily  reconuncuded  in  tabes,  compare 
ubai  has  bueii  said  under  tlic  treatment  of  myelitis. 

Besides  the  methods  of  treatm4'nt  thus  far  mentioned,  there  arc  ?till  a 
number  of  inleruiil  remedies,  the  use  nf  wbicb  seems  sometimes  to  be  of  nd- 
Mnita-^r,  Tlie  chief  ones  to  be  incnlinmHl  nre  nitrate  of  silver,  (inil  n^ini- 
mendetJ  by  Wunderlicti.  ^-gr.  pills  (gin.  U.OI),  at  first  thtvc.  pnidually  iii- 
ereasiiLg  to  six  a  day,  liefore  meiiLs;  and  ergotin,''  1-gr.  pills  (gnu  0.05),  three 
to  six  a  day;  we  may  also  try  lodid  of  potassium,  phosphorus,  arsenic,  etc. 
All  these  remedies,  especially  the  two  first  named,  may  !«;  used  for  a  long 
lime,  and,  with  inlerrujitions,  even  for  n-ars. 

In  con:iequenee  of  a  much  too  sanguine  indnrsemenl  by  Lnngenbueh,  nerve 
strotebiug  (usually  the  eiierative  strek-liing  of  both  sciatics)  was  for  aoiiie 
time  practiwd  on  many  iaf>id  patients,  but  since  experiem-e  has  taught  ua 
that  nerve  stretching,  in  spite  of  some  apparent  successes,  scarcely  ever  exerts 
a  ix'nnauuut  favorable  artion,  and  h  also  not  wholly  without  danger,  the 

^Tlmv  u  only  an  iqjpafetit  oontndlctinn  in  thff  fart  tlint.  (n  !>|iiti-  tif  the  nnciimnct^  of  kd 
'N^iRotin  tabes  "  (tide  «upra}.  insotia  is  also  used  u  a  rniKKly  uioutMt  tabtui.  It  may  very  weU 
bo  that  the  nine  rvau^y.  whioli  In  larce  dow-V  caUBcr  <<GTt»in  HyHtciaa  of  lil>cn>  to  atrophy,  may  in 
•mailer  doaKahaTrwiitiK-fnviiriilili-  rBiiitniliittiiit)  ai^tionoa  tht'iuiniPS>'at<'n>of  fitK-ni:  but  we  must 
olwaya  be  cautious  in  the  use  dI  vrtcoUn. 
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operation  has  beea  almost  eulirelv  given  up  in  tabes.  Il  mny  still  be  Iriod  in 
thtwc  cases  whore  \vc  have  unusually  severe  attacks  of  pain  in  the  nij^ion  of 
definite  nerves.  In  *<uch  rases  we  should  tirst  try  bloodless  stretching  (pagt* 
188).  The  **  suspension  treatment "  of  tal>es  lias  also  lisd  only  a  brief  vogue. 
This  consisted  in  banj^in*;  Lip  the  jHitlont  for  a  ftbttrt  time  by  an  ii;i{uiratus 
fastened  iindtT  Ihi'  liiiii  |uiiil  artii'*).  Ilniw  stn'l<-litn<;  llii-  npitiid  e<>rd  iicid  the 
nerve  ruott*  by  IIil-  wi't^'iit  of  tin/  tHnly.  The  suirusM's  iit  lirst  reported  are 
of  very  doulitfiil  si;^iilU;jince,  wUiln  tlierc  were  »<!rlainly  some  very  unfor- 
tunate cont<equences.  We  ourselves  cannot  advise  the  use  of  this  method. 
The  treatmi-nl.  of  lalies  by  firiidy  fitting  i'orsftts  is  also  mueh  praised  and 
recointnen<led.  If  we  listen  tn  tlie  patients  wlio  liine  just  Ii'ft  tlif  simitarium 
(if  sotiif  etiiineiit  orl  hoped  if  siir^i-mi.  tliey  know  ]hi  u*nd  to  llieir  prairie.  If 
we  see  tliem  agaiu  in  a  year  and  a  (hiy,  wn  liiid  llwni  ataxii-  as  LeforK,  and  the 
corsets — in  some  corner!  Temporary  symptomatic  Iwneflt  slioiild  not  be 
denied,  but  of  course  the  corset  treatment  cannot  affect  the  tal>etic  process 
itself. 

Syinptoiruitically,  the  Katno  remedies  are  to  be  ctmsidercd  nt^  wcro  men- 
tioned in  the  trentmenl  of  ehronic  myelitis.  We  try  to  alleviate  the  pains 
by  narcotic  cmhrucations  and  bauda^iug  ttie  legs.  Of  internal  remedies^ 
aj*pirin  antl  anlipyrin,  and  also  aniifelirin,  phrnacetim  ))yramidon,  or  a  mix- 
lure  of  these  remedies,  sonietiiiics  undoul>tedly  alievijite  and  shorten  the 
pains.  [Cliliirid  of  Hhitniniuiii,  in  doses  of  5  to  tO  gr.  (gni.  0.1  t<i  0.2.1) 
three  times  a  day,  oc-cat-iomilly  relieves  the  pain. — K.J 

Xarc'itic  iMiiliniealionSj  a  I'fiessnitz  poultice,  or  a  liot  pack  also  occasion- 
ally afford  njjief  to  the  painful  lindi-i.  We  have  several  timcji  used  Bier's 
hyjienrinic  treatment  for  .severe  pains,  apparenily  «iih  good  results.  Some 
observers  praise  the  action  of  the  so-L-alled  pmiiis  tie  frit  (eireumscribed  burn- 
ing of  the  skin  with  the  thcniuKraatrry)  aloiij;  the  spine  at  the  pnints  of  exit 
of  the  atrected  in-rvH  roots.  In  hud  cases  murphiii  in  iiiiii(*peiisablc.  but,  con- 
Bidering  the  long  duration  of  this  disease,  wc  ouj,'lit  tn  be  very  cautious  in 
prtiscribijig  its  use.  We  try  to  remove  the  conslipaUon  by  prescriptions 
as  to  diet,  or  by  miid  cathartics,  such  as  the  hitter  waters,  tamarinds,  and 
rhubarb,  by  enetiinla,  <ir  by  i^lectcical  treatnuMtt  and  maiwa^c  of  the  abdo- 
men, tialvanie  Ireatnieiit  often  nets  very  favciriib|y  nn  the  bladder  symptoms. 
For  these  symptiims  Charcrd  prai.ses  the  iietion  of  orj;ot.  nn<i  otbtM-  [ttiysicians 
recommend  strychnin.  Morphin  is  the  best  remedy  in  the  {jastric  crises. 
We  may  also  tr>'  warm  ]>oullices,  washing  out  the  stomach,  belladinnn,  chloral, 
hipnIJn,  etc.  The  reeent  attempt  to  amelloral^'  severe  gastric  t-rises  by  »c<'tion 
of  the  piislerior  fbirnal  roots  is  very  iiiteretsliiig.  Severe  laryngeal  crises  also 
rftpjire  ninrphiii  injcction>t  a-<  a  rule.  Opiic  atrophy  unrortiiOHtely  defi(>.s  any 
treatment.  We  usually  try  strvchiiiu  injections,  or  treatment  with  niihl  gal- 
vanic currents,  to  encourage  the  patient. 

One  nu'thod  For  the  fiyni])1omatic  troatmpnt  of  tabes  deserves  special  men- 
tion, and  that  is  the  ti-eatmeut  of  ataxia  by  methorlic-al  exercises  (II.  G. 
Fnmkel).  Tf  ataxic  patients  are  syslematieally  adnavrished  tt)  pxei-ule  all 
the  movements  of  the  several  joints  slowly  and  as  regularly  as  possible  sev- 
eral limes  each  day  for  a  delinite  time,  and  also  tn  perform  certain  other 
movement.*!  (touching  a  definite  point  with  the  fingers  or  toes,  walking  a 
chalk  markj  walking  l>etwcon  the  rungs  of  a  latlder,  seizing  swinging  halls. 
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putting  fll«ppers  into  definite  ItoleBn,  etc-.),  we  may  often  recogaixe  that 
[irHttu'e  iic1u«lly  flaw  an  iiifluL'iiCft  upim  ilie  uL-rtJihity  of  tlit  imtveinents  and 
K'tuls   lo   an   iiiipruvtnu'nt   in   llic  ataxitt.     Certain   sanitiiria   t-arry   nut    tlii« 


Iii4hir)innrt 
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niHIioil  of  trcHlmcnl  witli  ei»|X'<'ial  ivreri'iice  to  the  utaxir  <lii*hirhnnreii  m 
t-ncli  individuiil  tiiiie  and  liv  the  ui.e  of  coin  plicated  apjiaratus.  (.Ic'casionalK  ^^ 
the  rwiulta  of  sncli  o  well-direoted  treatment  me  iindotibtedly  very  good,  but  fl 
uliiJiild  not  !)(>  i)veri!Hliiiia1i*d.  ^i 

It  is  iilfMi  i)f  tlif  gri-ntest  inipi>rt«nce  that  (he  physieian  Hhnnld  regulate  nud 
8uporvi»w  the  patient's  mode  yf  lite  in  its  gi-iiersl  hygienic  and  dietetic  as- 
|iect.  We  must  warn  him  e^ipecially  against  any  phy«ical  or  mental  overex- 
ertion, presprilje  a  prudent  Uut  slrengtiieuing  diet,  witltdniwing  »ll  large 
nmonnt^  cf  alrolmlic  drinks,  und  enjnin  gotwl  iiir,  a  (■(mntry  resiilf^ni-e  in  sum- 
nier,  nr  a  medium  numiitairi  fliniale,  niu!  in  winter  at  times  southern  henlth 
resMirlf*.  How  elToclive  t!ii»  general  dieietie  treatment  of  (hIh'm  is  may  }»e  Been 
in  hottpitalfl,  where  tai>etic:  patients  nf  the  lower  claasef  are  sometimes  mnch 
benefited  liv  8itn]de  rest  an<i  good  care.  The  earlier  we  gel  tlie  patient  under 
tri'alriient,  the  more  j«Tse\eriiig  anil  careful  should  we  lie  in  our  treatment, 
Iteeause  then  we  ean  still  liope  fur  a  i-ertain  eueeess.  In  old  and  far-fldvanc>ed 
eawfi  we  must  confine  ourselves  to  a  purely  ttyniptoniatie  treatment. 
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CHAPTEIl    VHI 

HEREDITARY    (JITEMLE)    ATAXIA    (FRIEDREICH'S    DISEASE) 

JEtioJogy  and  Pathological  Anatomy. — In  1861  Friedreich  first  desorilicd 
A  ppcnllar  iliHease  ()hwer\ed  hy  him  in  «everal  menihers  of  the  same  family, 
lie  III  fiittt  regarded  the  disease  as  a  special  form  of  tfll»es  on  account  of  the 
marked  ataxia  attending  it,  hut  later  inveKligHticmK  have  hIhiwu  that  tliia 
"  Friedreich's  difleB»e  "  has  nothing  iji  eomnioji  with  true  tiilies  except  a  cer- 
tain similarity  of  syniplonis  (esiHrially  atjixia),  wfitch  i.n  due  to  the  fact  that 
the  anatomical  change*!  in  the  conl  n;:rec  in  part  in  tlie  two  nITections.  While 
tahes  reprewnts  an  acHpiired  degeneration  of  dilTei-enl  neuron  systems,  Fried- 
reich's disease  in  iindonlttedly  due  to  a  congenital  morbid  predisposition  of 
cf^rtairi  neuron  syatcins,  us  a  consequence  of  which  these  neuron  systems  have 
not  clevclopf'd  their  full  HUil  permanent  fuiictioiis  and  therefore  niropliy  itlovrly 
and  prentntuiely.  This  congenilnl  origin  of  tlie  disease  is  most  evident  from 
the  fact  that  the  disease  is  not  infrequently  seen  in  several  (two  to  (i*-e) 
brothers  and  sisters,  and  in  annie  case?  in  members  of  two  or  more  generations 
of  the  fyime  family.  Of  course  sporadic  cases  of  Friedreich**'  disease  are  seen 
with  compiiralive  fretjucncy,  hut  in  such  eases  the  youthful  age  at  wliicli  the 
first  s^Toptiims  of  the  disease  are  noticed  indicates  the  congenital  ahnonnal 
tendein-y.  Tin?  first  symptoms  sometimes  app^mr  at  the  age  of  seven  to  ten 
years,  but  frequently  not  until  puberty,  and  in  some  enses  even  somewhat 
later  (eighteen  tn  twenty  years).  It  is  usually  hanl  to  determine  accurately 
the  period  of  onset.  hecau!*e  the  disease  begins  verv  gradually,  and  therefore  ita 
onset  may  ecrtainly  remain  nnnutieed  for  a  long  time.  Tlie  disease  is  about 
equally  eommnu  in  the  two  seses,  perhaps  n  little  rnnimoner  in  the  male. 
The  first  ttyniploms  sunietlracK  seem  to  follow  some  ucuie  disease   (si-arlet 
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fever,  moflslMi,  influenza),  injur)',  do.,  but  thoao  arc  exciting  oausea  which 
imike  the  I'xi-ititijL,'  nmrbid  tomleHiT  numifest. 

Clinical  History.— 'r I lu  iirst  syinpluiii  invariably  to  Ik'  mitiiTd,  M'hich  is 
by  far  the  most  important  later,  is  ataxia.  It  shows  itself  at  firat  as  a  plowly 
increasing  uiuTrtaitily  of  ;rait:  alnn)**!  at  tli«>  sjinu'  time  or  only  a  little  later 
the  ataxia  Ik  iinti<-i>ii  in  lli(>  ir|)|HT  i>xtri'r!]itirK.  Wlicri  lln'  <liM-nsi>  ir>  fully 
(Icvfltippil  the  ftnit  is  ujiusiinlly  i'linca«'li>ristii'.  In  rejrani  In  llie  nlnxio  itiove- 
iiu'iilit  i]f  till*  \fg»  thr  pti)  riscnthlirH  lliiit  i>r  lii1ii-!<,  hut  it  usimlly  clilfcni  fi-fini  it 
in  the  miieh  greater  swaying  of  tlic  trunk.  In  this  respect  the  gait  iiJ  mure 
like  that  of  the  so-oalleil  cere- 
bellar ataxia.  The  faet  that  in 
Fricilrcicli's  {lisc^se  tlie  iiiuwlea 
of  the  Intiik  and  pelvis  are  also 
affeetc<i.  and  even  to  a  greater 
degree,  hy  the  ataxic  dieturhttnce, 
iiJ  the  reafuin  wliy  the  patient 
usually  manifests  more  of  the 
KD-i-a] leil  stalie  ataxia  than  is  the 
csKc  in  tai»e.-i — tlmt  is,  that  lie 
eimlitiually  sways  very  nmcli 
when  standing  quietly  (vide  >'ix. 
16G).  The  patient  iheroforo  al- 
ways fltandit  and  walki*  with  the 
legs  wide  apiirt  to  give  the  lnuly 
a  better  support,  I  f  we  make 
Jiim  stand  f>till  with  the  legs  as 
chisc  together  as  possible,  we  no- 
llee  tile  constant  niU!*tLilar  con- 
Inietions  ni^-e!t.<^ary  li>  inaintain 
the  etjuilihriuni.  With  the  re- 
moval of  the  visual  cunlrul  by  clos- 
ing the  eyes,  the  uncertainty  and 
swaying  of  the  bndy  increases. 
The  ataxia  is  also  very  well 
marked  in  llie  legs,  a$  is  n^ost 
readily  sliuwit  by  the  well-known 
*•  knee-lieel  test,"  anil  al»f>  in  the 
arms,  as  tested  by  bringitig  tlie 
finger  tips  togelber,  by  ivacliitig 
for  an  object  held  Iwfore  one, 
writing,  etc.  The  disturbance  of 
speech,  which  is  often  notii-inl  in 
the  later  statres,  is  due  to  an  ataxia 
ctf  the  nniscles  requisite  for  8|K'cch, 
and  consists  of  an  indistinct  ar- 
ticulation and  ft  slow.  Rcnnniiig.  badly  modulated  manner  of  sjienking.  N'yslag- 
mufi  of  the  eyes,  espeL-ijilly  on  looking  far  to  one  side,  sometimes  occurs  us  a 
further  ataxic  syiiiplnrii,  just  ai;  in  niultipb*  sclerosis,  hut  it  is  by  no  means 
invariable,  or  at  least  it  may  uol  appear  uutil  late  in  the  disease. 
96 
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Fio.    100.  —  Airiliidf  of  a  patiMit  with  Imreditiuy 
ftlftsia.     (Persoaal  obftcrviiiMmO 


i 


3f>4 


DISEASES  OF  THE  NERVOrs  SYSTEM! 


Besides  the  atdxia.  which  finally  becotncB  very  pronounced,  for  a  long  period 
we  can  usually  doti'ct  unly  nno  lUUcr  iKipnrtiint.  nyinpioni,  prnhnbly  always  of 
very  early  occurrt'nce — complete'  ahsi'nee  uf  temluu  reflexes  (patellar  and 
Acliilleti].  All  other  nervous  functions  may  remain  wholly  unafTocted  for  a 
Jong  time.  Tlie  niutor  strength  of  the  muscles  is  very  well  retaint'd.  We  know 
a  patient  wh<i.  in  !>pite  of  IIk  nio!>l  marked  ataxia,  has  traveled  (•everal  mUva  a 
day  by  the  aid  of  a  cane.  'JMie  inusrUw  are  usually  nut  rcmarkalily  well  devtd- 
oped,  but  tliey  show  no  strikiiij;  atrojiliy,  apart  from  rare  complications. 
Many  patients  show  a  peculiar  ctmrcic  mu^ular  unrest.  Aihetoid  inoveniRQU 
of  tlie  finders  find  peculiar  hliakirig  movements  of  the  tmnk  have  occasionally 
hoen  wIisci'vlhI.  The  scnriiliility  of  the  skin  and  deejjcr  parts  (joints,  muscular 
sen»e)  may  for  ti  jnng  iiiiK>  remain  perfectly  nomial,  a  condition  which  has 
been  brought  forward,  e:d[KH!ialIy  hy  Friedreich,  a»  an  argument  against  tlie 
dependence  nf  ataxia  upon  sensory  disturbances.  Of  course  this  preeer^'ation 
of  eensihility  miint  not  he  too  tnueli  emphasized,  since  many  other  observers 
and  wo  nui-selves  huve  repcHtcdly  found  slijiht  disturlmnees  of  sensibility 
(e8[)ecially  on  the  feet,  tues,  and  lower  legs)  on  careful  testing:  for  example, 
a  diminution  of  the  tactile  sense,  tJic  pressure  sense,  particularly  the  muscular 
sense,  etc.  The  eensibility  to  pain  setnis  almost  always  to  remain  unatTi?cted 
I'ara'stlicsiie  and  spontaneous  pains,  as  well  as  tlie  other  varieties  of  talietic 
cript.'!i,  are  also  entirely  absent.  Tlie  cutaneous  reiiexes,  aside  from  Oic  Ha- 
binski  [anil  Oppenheim]  Urn  reflexes,  which  are  occasionally  present,  show 
no  material  Jistiirlmnce  end  the  pupil  reflexes  are  always  preserved.  The 
muscular  tonus  is,  as  a  ride,  not  so  nmrkeilly  iliminli^hed  as  in  true  tabes. 
Tins  absence  of  liy|K)tonia  and  the  presence  of  the  Haliinski  [and  Oppon- 
heinij  reflexes  arc  tiften  tint  only  clinical  signs  wliidi  puiitt  tu  an  invidvc- 
meni  of  the  lateral  tracts  (vide  wfra).  True  spastic  8}inptoms  can  never 
develop,  since  in  all  pnjbabiiity  the  invnlvcnicnt  of  the  piwterior  tracts  prc- 
cffles  the  dcgi-neratliiu  »>f  the  pyramidal  tracts.  As  a  rule,  there  are  no  niarke<l 
vesical  distnrhant-es.  In  some  ctiws.  however,  there  may  l>e  atrophy  of  the 
optic  nerves,  just  as  iu  tabes.  We  may  also  note  that  the  toes,  especially  Uie 
great  toes,  have  n  very  striking  tendency  to  assume  a  position,  of  extreme  dor- 
sal extension,  and  wc  siMuetinies  see  a  tcndeney  for  the  font  to  assume  the 
etpjinus  jKisiltim.     TIk-  \crlcbnd  i-olumn  often  kIiiiws  an  evident  swiiosis. 

The  course  of  the  disease  is  very  chronic  and  it  may  last  for  years  and 
years.  Tin-  ataxia  lltially  bet'omes  so  great  that  the  patient  is  bedridden.  In 
such  cases  there  is  finally  actual  paralysis,  greater  disturbance  of  aeuaaiiou, 
not  infre<|uen11y  marked  disturbances  of  intelligence,  etc.  Death  often  ensuefl 
from  s<»!iic  intercurrent  disense. 

Pathological  Anatomy. — TTcrcdilary  ataxia  was  tho  first  form  nf  disease 
in  ttliieli  a  comhiued  systemic  lesion  of  tlie  spinal  cord  was  discovered  by 
careful  anatomical  investigation  by  Kahlcr  and  Pick.  Later  olwcrvers  (F. 
Schulize.  Itiitimeyer,  and  others)  have  ronfirmed  these  discoveries.  We  find 
tlie  p(»stcrior  rnotiH  and  the  posterior  colnnins  most  dispased.  and  chiefly  tlie 
zone  of  the  entering  mot  fibers.  Iiissauer's  areas  arc  in^unlly  exenijit,  in  con- 
trast to  the  degeiH-ration  of  tnlws.  The  cerebellar  lateral  tract  (Including  prob- 
ably the  cells  of  Clarke's  columns)  ia  also  regularly  afTectcd.  and  also  Gowers* 
tract  (see  the  chapter  on  Secondary  Uegencrafion**  in  the  (_'onl)  and  the  neigh- 
borhood of  the  pyramidal  lateral  tract,  althougli  iu  leaser  degree  {ptde  Figs. 
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IK-Ilar  trncla.  The 
lack  of  projiiinoDfC 
of  other  lateral  tract 
«yiiiptomii»  (witli  the 
cxfpption  of  the  Hn- 
liriski  faml  Oppi'ii- 
lieiiii]  rt'flexefi)  has 
been  aln.-aily  eiiiphH- 
sized.  The  nbitem-e 
of  lancinating  pains 
in  herwlitary  atflxin 
is  sIrikinK-  Thi>«  in 
t^xplairtf^t]  |M?Hti]pi;  hv 
tlw  intc^ity  of  tin- 
poripfiL-nil  nervf^. 
but  principally  also 
by  tho  ililtnrc-nt  na- 
ture of  the  di^-ai^: 


Kill.    [67  e. — O-iiiiilmr  cuni.) 

AuKWrnic-ai  chnnwjt  in  tin-  ■iiiiiol  cord  in  luTt-dilary  ultuiui  (Pried- 
R^cb'e  (UscoscJ.     (Pcinuuul  ubaervatiou.^ 
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;:u'  j)atellar  relL-x  al^•l 

■  -vlu'llar  ataxia,  wiou  to 

■  ;•. -:i[)lit[HM-ilic  and  similar 

>  :;  tlio  course  of  thy  tlis- 
.  -.Mirahlf.  We  can  tlicrt?- 
-..■■:  .Ill  an-est  of  the  disi-a^* 
<.:  .  k:s  I'liiployed  in  clironic 


.k«a^:^Ut  ATAXIA 


■--'.    ••■!.■:■':;  still  an.'ThcT 
•■■■•:•:    -.  ■  -  \v:.i.  ■.  i*  ;\;io 


PRIMAKY  DEGKNRRATI0N8  OF  THE  MOTOR  TRACT 

of  vision  has  been  repeate*lly  ob&erve<I.  I'ronoimced  mental  disturbances,  such 
as  weakness  of  moniory,  almornial  irritability,  pU\,  may  uIm  df'vplop. 

Tlie  iliwjisi*  has  a  very  IiiJiniis  ftnirsL'  and  Ufiually  lasts  nmnv  vears.  Tlw 
prognosis  is  iiliHuhilrly  imfjivunildv.  iVulli  fimiuv  frmii  whih*  iiitiTt^urrctit 
diseast'  or  its  a  rt'sult  <»f  the  ultiniule  gcni-ral  wcaknt's*.  Aualoniical  cxaniina- 
tioo,  a^  has  lx?cu  aaid.  showji  a»  the  mo^t  striking  chaii^t  au  alropjiy  of  the 
cercbolhiin,  which  i^  diminished  alK>ut  one  half  in  itizc.  The  spinal  cord  is 
roraetiiTies  iKxirly  ik-velopt'd  on  the  whole,  Imt  it  show:!  no  columnar  degen- 
eration. 

The  disease  is  distinguished  very  csjicnlially  from  Friedreich**  hereditary 
ataxia,  wliich  otherwist*  in  very  airailar  to  it,  by  this  anutocnical  conditiou, 
which  is,  Iiowever.  still  in  ur^fpnt  need  of  thorough  study.  (^'Jinically  llie  two 
diseases  an-  to  be  distingiiiritit'.d  particularly  by  the  cnnditioE  of  the  tendon 
reflpx«i  and  the  foct  that  c-nre^w^llar  ataxia  iihiually  corner  on  si>mewhai  Inter 
in  life.  The  dilTeivntiiil  diiignosiB  hctwcen  eei-ehellar  ataxia  and  multiple 
R'lerofis  is  often  very  diniiiill.  The  generic  (family)  DfeLirrenre  in  Ihe  ehief 
distinetion. 

1'lie  treatment  cirn  be  merely  symptomatic,  and  it  hoa  little  prospect  of 
success. 


CTTArTRTI    TX 

THE   PRIMABY    riROENKRATIONS    OV  THE    MOTOR  TRAfT.   INCLltDINO 

THK    Ml'SCI.KS 

1.     PRELIMINARY   REMARKS 

In  tlic  two  precwUii^  chapters  we  have  l>c'conie  ac<iuainted  with  two  dis- 
Q%sv9  wlK>se  anatomical  basts  is  a  primary  di^neration  of  a  number  of  s^'stema 
of  fiben<  whosi?  etjndnf'ti<in  wan  chifHy  rrnlrijtftal.  In  tnhes  we  found  the 
cause  of  the  dej^t-inTalion  tn  In-  fxn^reiimis,  ai'iuin'rl  noxiaiw  inHiient-es,  coming 
from  without  and  prnlmhly  of  ehi-uiieul  nature;  in  hereditary  atjixia.  nn  the 
contrary,  llie  cause  was  endogenous  anomalies — that  is,  anoiiuilies  iu  llie  cin- 
br)'t)nic  predisposition,  and  therefore  congenital — whic]i  caused  a  premature 
atrophy  of  nerve  HWts  which  had  from  birth  an  abnormally  weak  power  of 
resistance.  In  this  (thaptiT  we  shall  k^:ome  awpiainted  with  a  nundier  of  di.4- 
eases,  which  are  due  ehii'lly  to  prinmry  dejieneralion  of  the  great  trntrifugal 
motor-conducting  tract,  cs|M'eially  the  pyramidal  tract.  We  will  see  that,  just 
as  with  hereditary  ataxia.  Ihe  basi-i  of  tlii,!  disi'aw  is  chiefly  an  endogenous, 
congenital  weakness  of  this  portion  of  the  nervous  system,  fo  that  it  is  there- 
fore very  often  a  family,  generit;  dijicai^c,  although  in  miT\Q  cases  exogenous 
noxions  infinenees  are  prohnlily  also  In  \w  considered. 

In  order  to  obtain  a  preliminary  survey  of  the  whole  group  of  diweases  liere 
under  cnnsideralinn,  we  niav  piflure  tit  oiirwlvcs,  as  in  the  accotiipanying  dia- 
gram (Fig.  HiS).  tlie  enurst'  nf  the  long  conducting:  tract  leading  from  the 
central  convolulions  to  the  muscles  as  has  l»'en  fully  described  on  })age  li'-i. 
In  the  first  place  we  will  consider  a  form  of  diiicase  in  which  ultimately  the 
whole  cortico- muscular  conducting  tract,  from  the  cortical  cell,  C,  up  to  and 
including  tJie  muwile,  M,  is  found  degenerated.    This  is  amyotrophic  lateral 
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sclerosis.    Wr  will  next  dewribe  a  fnrm  of  (Hj-eas-e  in  which  only  l.h* 
portion  (tlie  so-L-ailed  aeeand  neunm)  of  tlie  whole  tract — namely,  ihc  portioo 
from  the  gans''""  cell  in  the  anterior  honi  of  tlie  cord  (V)  op  to  and  includ- 
ing the  muscle — is  affected.    This  is  njnnal  muscular  atrophtf,  and  the  euin- 

plcLcly  analogous  iirmjressive  bulhar 
paraftfsiji.  In  tlic  HiirJ  ]ilft<5e  we 
Eball  see  that  the  Bret  ccreliro-spiiial 
main  jiortion  of  the  tract,  PyS,  may 
be  alont^  affeclwl  up  to  the  cell  of 
the  anterior  horn,  hat  without  in- 
^,^  volving  il.     We  tlii-ii  liave  the  true 

g^        \  pfinianj  pyramuial  falcral  acierosis. 

with   t]ie  clinical   pieturo  of  pure 
spastic  spinal  paralysis.     Here  the 
lalenil  pyrHtiiiilal  tract,  in  the  strict- 
er sense,  may  be  exclusively  involved 
(muscular     hypertonia,     increased  ^ 
tendon  reflexes),  or  an  involvement  H 
of  the  entire  motor  tract  and  the 
pi wtcrii- lateral   tracts  may   produce 
complete  paralysis.     In  the  fourth  H 
place  the  disease  may  involve  only  ^" 
the  i)eripherat  motor  nerve,  m,  with 
its  corresponding  muscles  (neurotic 
mn»cular  atroph^)^  and,  finally,  we 
may    also   place    hero   by   far    tlie 
conimoncst  form  of  disease,  proyrcjw- 
ivc     untscitlor    dystropfttf — that    is, 
tluit  disease  in  which  only  the  ier- 
minal  apparatus  of  the  whole  tract, 
the  inu«rle  itself,  undergoes  a  prft- 
grcssive  atrophy. 

The  fnrniH  of  duwasc  just  men- 
tioned are  essenlially,  so  far  as  they 
are  endogenous  diseases,  all  clo^ly 
allied,  but  it  iit  still  nctcetuary  for  a 
time  to  keep  them  separate,  at  least  so  far  as  they  show  very  definite  mflrks  of 
distinction,  frnth  clinically  and  anatomically.  Only  with  a  timre  advanced 
knowledge  of  lite  epecial  nature  of  all  these  morbid  conditions  can  we  make  a, 
strict  iKtiological  division  of  them.  At  present  we  must  rememlwr  that  we  can- 
not consider  the  different  clinical  and  anatomical  forms  as  different  diseases, 
strictly  separate  from  one  another.  The  more  our  knowledge  increases,  tho 
mort?  prominent  fteein  to  Iw  transitionn  and  mnnwting  links  bulween  tlie  dif- 
ferent forms. 
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Tta.  lB.*t. — Diagrfini  of  the  motor  tnict.  C. 
Mutiir-KtiriKli'iii  f'll  in  thn  cnrlrit.  /*!/.'''-  Py- 
nmidul  Icitinil  trai;t.  V.  (JBrLKliun  evil  of  tbo 
anterior  hurn.  m.  Motor  nerve  M.  Mu»- 
eular  fiber. 
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2.    AMYOTROPHIC    LATERAL  SCLEROSIS 

JEtioIogy  and  Fathological  Anatomy. — For  the  first  accurate  knowledge; 
of  amyotrophic  lateral  sclerosis  we  muat  tliank  Charcot,  who  published  ii 
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1869.  in  company  with  .loffmv,  his  first  observations  upon  Kuch  cases,  aiid 
in   ISTt  wa«  alile  t(»  giw.  quite  a  t-onipleie  des*.Tiption  of  the  disease;  hut 
tan  cxuct  kuowIcKlge  of  amvotropliie  lalenil  wierosis  whm  first  made  puctsible 
bv  Klivlisig'B  iuvfistigatloiis  upuu  tlie  courw  of  the  conducting  tract*  in  the 
[Bl>ii)al  cord.     Fitmi  these  we  can  now  say  lliat  tlie  disease  is  manifested  ana- 
Itomiiailv  essentially  as  a  primary  py^teniic   iegeneratmn  of  the  whole  cortico- 
[sniKular  condiioling  traut,  and  not  only  of  ilie  spinal  jiortion  tht!n.--of  belong- 
[ing  In  the  extremities,  hut  also  of  the  liulfmr  pnrtion  hehniging  to  the  muscles 
of  Uie  face,  tongue,  soft  palate,  etc.    These  two  parailel  portions  must  bfe  re- 
garded as  completely  equivalent  parts  of  one  great  motor  Hvslcm — a  point  to 
which  we  shall  fre<]iU'Utly  return  later.    The  motor-nerve  nuciui  in  the  medulla 
and  pons  (for  the  hypogios«us,  facial,  motor  trigeminus,  eto.),  and  also  the 
nuclei  for  the  oculomotor  nerves,  are  to  he  i-egnrdwl  a«  precict'ly  analogous  to 
the  ganglion-ccll  groups  Id  the  anterior  horns  of  the  cord  for  the  muscles  of 
the  extrcraities. 

lu  amyotrophic  lateral  sclerosis  a  large  part  of  this  mo  tor -conducting 
tract  undergoes  degeneration,  and  sometimes,  &s  it  seems,  throughout  almost 
its  whole  extent.  If  we 
examine  ttte  nervous  sys- 
tem in  such  a  case  we 
find  in  the  spinal  cord, 
especially  in  the  cervical 
region,  ttiat  the  gray  an- 
terior eohimna  arc  nar- 
r'lwed  and  sunken,  thiit 
the  large  ganglion  crlltt 
of  the  anterior  horns  in 
t?ie  cenical  and  lumbar 
coril,  or  in  the  cervii-al 
cord  only,  are  atrophied 
and  in  part  wimlly  ah- 
sorbcd  (Fig.  IG'J).'  We 
find  the  pyramidal  tracts 
greatly  deffcnoralcd  in  hoth  lateral  columns,  and,  of  cnurse,  in  one  or 
Uitli  anlcrior  columns  wlien  there  is  an  anterior  pyramidal  tra<-t;  Imt  in  the 
other  segments  of  the  antcro-lateral  tracts  there  is  generally  a  pnninuiit-ed 
destruction  of  nerve  fibers  as  well,  u-hich,  however,  is  not  to  be  wondered  at, 
if  we  consider  that  uumenius  n)otor-fil»er  tracts  «lft>  |>ass  through  this 
area.  In  contrast  tc»  the  completely  (<tr  nearly)  normal  iHjsterior  col- 
umns and  ptwterinr  horns,  the  entire  anterior  umtor  scgineiit  of  tlie  spinal 
cord  appears  flattened  and  diminished  in  size  {pide  Fig.  169).  In  the 
anterior  horns  also  llie  nuiiihcr  of  niedullatefl  fiU'Vs,  part  of  which  are 
certainly  proceiwes  of  the  pyramidal  lateral  truct  (/V"'')  '  fihers,  is  <lituin- 
islird.  Farther  upward,  an  was  first  discovered  hy  Charcot  and  Marie,  we  can 
follow  the  degeneration  of  the  jivramidal  tract,  not  in  all.  hut  certainly  in  many 
cBscK,  through  the  pyramids  of  the  rnediilln,  the  pons,  the  crura,  and  the  inter- 

>  AbbrvviationB  in  frequcot  urn;  in  what  falJowi:  Pj-fl  -  (i>Tiimidiil  Uti^nil  tract  ( Pyramid (*n- 
Seit«iutrBiiRbabn):  PyV  -  antpror  iiyramiJnJ  trapt  (Pyniiiiiii«n-Vordeiatniiigl>fttui);  K18  - 
latcnd  ccretwilar  tract  (KIciuhim^fivitciistniuebiLliu-) 


¥vt.  ion. — >Sectiaa  n[  the  oorvioal  cord  Lu  nmyotrfrpbir  lateral 
■rIvRim.  DcRCueral  ion  nt  the  ijyriuiitiint  trur-tf.  in  |inrt  of  the 
Other  iwit«>ro-I«t*Tal  trarta,  protiounrrd  nlfoiiliy  of  ybc  Mite- 
rior  homB.     CPrraoiuil  ntMervatlnn.) 
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nul  eapsiilp,  lo  tJie  central  convolutinns,  in  whofHj  gaiijrlioii  (*I!b  we  can  also  find 
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vagus-awt'ssor}'  nutli'Ut*,  niyrt*  nin-ly  (liv  facrtil  luicltMix,  ftir.,  arc  also  Htro|iliii>(l. 
as  a  rulo,  just  like  tlic  HiiliTior  lioriK*  ot  thf  e<>r<l.  Krdtii  all  lln'st*  hiilliHr  «ml 
BjiinaJ-gaiiKlion  wll«  n  further  (aectmdaryi')  degeTicraltou  also  oxlcnds  toward 
the  peripherj'  into  tlie  vorretiponding  nerve  roots  (hypoj^Uissal.  ettt.,  spinal 
nntrrior  rmdis)  and  nerve  trunks.  It  l^  <lillkriilt  to  inako  out  atrophied  fibers 
in  the  peri]ihi'ral  nerves,  aiirl  up  tn  the  jircsciit  liine  they  havo  not  always  bwen 
looked  for  with  Kuflk-ient  earc,  hut  it  can  scarctdy  he  dfiuhted  lliat  the  afTeeieil 
motor  fibers,  which  are  proeesses  of  the  atrophied  ganKlinn  cells,  are  likewise 
to  be  found  in  a  condition  of  depeneratlon.  Finally,  tlie  nmwlis  show  n  con- 
eiilerahle  atrophv,  as  is  plainlv  manifeist  oven  durinfr  the  lifetime  of  the  pa- 
tient. Tlii'ir  Vdliinic;  is  niiich  diminislnil ;  many  niiisrles  (for  details  vide  in- 
fra) finally  almost  ulirjily  duappuar,  so  that  in  their  place  there  is  liltie  left 
but  connective  tissue  ami  fat.  In  other  muscles  wo  find,  begidea  a  number 
of  normal  fllK-rs  still  pres4TVod.  many  very  small  filkers.  sliowiuft  various  de- 
grees nf  atrophy,  wilh  tliLir  Irunsverse  striation  usually  pi-owrved,  but  more 
rarely  indistinct.  The  nuclei  of  the  sarcolemmn  are  much  iiicriiisul,  and  the 
interstitial  fat  tissue  is  often,  but  not  always,  abundantly  developed. 

Although  we  may  nndoiiUtedly  detiignale  amyotrophic  lateral  sclerosis  as, 
in  the  main,  a  primary  depcnerntion  of  the  motor  trat-t.  himI  especially  of  the 
pvraiiiidnl  tract,  yet  in  many  rasrs  the  disease  is  not  limited  absolutely  to  this 
one  system.  Toward  the  lateral  cerebellar  tract  (/i'/>')  the  rlegeneration  ia 
almost  always  vt-rj-  sharply  liinitw! — that  i;*,  the  Inleritl  ciTeliellar  tract  re- 
mains, as  a  rule,  iierfectly  normal,  but  disease  has  repeatedly  been  found  in 
Ooll's  columns.  All  thest>  degenerations,  last  mentioned.  Imve  no  marlfcd  rlin- 
ical  signillcanir.  They  show  oiily  how  oilier  bundle>i  of  fibers  iiiiiy  soinetimea 
suffer  under  the  same  no\ioua  inlluencc  as  well  as  the  pyramidnl  tract. 

Our  kunwk'dge  in  reganl  to  the  <|ueslionri  as  to  where  the  degenenilinn  be- 
gins, in  what  way  it  pni^'rtsjjcs.  and  what  is  primary  and  what  sivondnry 
atripjihy.  is  luost  uncertain.  The  anni'Miiieal  examination  gives  only  the  result 
of  the  dfslnictifin.  but  it  shnws  mtv  few  details  of  its  course.  Much  may  !« 
inferred  from  clinical  ohsi-rvatiim,  but  much  work  is  still  needi-d  to  attain 
perfwlly  clear  ktinw  ledge.  TVrlinp.-t  dilTcrent  iwj^ibililies  should  1m>  consid- 
ered, which  would  explain  many  variations  in  the  clinical  course.  At  any  rale 
the  ditTerent  portions  of  the  system  may  be  nlTr'ftcd  in  varying  siipience,  and 
tlie  di-s^^■l^e  Miay  also  extend  with  varying  rapidity,  but  the  <IestrnctiDn  of  the 
nerve  fibers  is  always  the  primary  process;  tht;  increase  of  the  interstitial  ciu- 
neciive  tissue  and  the  hligbt  changes  in  the  vessels  are  a  secondary,  accidental 
process. 

We  know  as  yet  hardly  anything  definite  as  to  the  causes  of  amyoltfiidiie 
lateral  sclerosis.    For  one  class  of  cases  we  Iielieve  we  may  assume  a  congiMiilal 
weakness 
twcon  thi 

canset<  of  tim  disease  have  thus  far  \.wn  found.  The  male  sex  seems  to  be 
affected  siiittewlini  more  freipienllv  than  the  female. 

Clinica]  History. —  In  all  ty])icul  eases  the  clinical  symptonifl  give  a  per- 
fectly characteristic  type  of  disease,  limitM  strictly  to  the  motor  splierCj  cor- 
responding to  the  perfectly  systemic  anatomical  lesions  just  described, 


sclerosis,    J-or  one  class  of  cases  we  Iielieve  we  may  assume  a  congiMutal 
!»«  of  the  motor  system.    Tha  disease  usually  begins  at  the  period  he-  fl 
thirty-five  and  fifty,  but  not  infrequently  later.     No  special  external  ^ 
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The  first  jsigns  of  tlie  (liscnse  alinos>t  always  bt-pin  iu  ttie  artii.  Tlie  pali«nt 
first  nutitHW  (^iierHlly  in  cnn:  iirtii )  a  wrukiicsd  ami  slight  fatigue  after  motion 
Bod  manual  labor.  The  weakness  of  the  arm  tfratlually  increases,  and  finally, 
usually  some  monthi:  later,  invokt^  the  other  arm.  A  waating  of  Mrtain  nniri- 
clwf,  which  t'ra<Iiiiilly  incrtniMw  unil  hirumwi  more  extensive,  is  now  often 
notiw-d  hy  llie  [lutiont  vVbout  six  ninnltis  or  ii  year  later,  .symptoms  aiip^ar 
in  the  UiwiT  i-xtrt-mitiw.  'I'lie  gait  bwoimrs  stiff  and  unt-erluin,  tht'  patient 
igi'ta  tired  more  easily,  and  qnite  a  marked  tremor  of  the  lugs  often  comes  on, 
Epparently  ftpontaueou)i|y. 

If  we  now  examine  the  ^Mtient  carefully,  the  type  of  the  disease  is  usually 
perfectly  plnin.  Vfc.  notiee,  Hrst  in  the  upper  oxtretnitics.  a  very  pronounced 
and  more  or  less  extensive  nuisculnr  atrophy.  This  is  usually  most  markutl 
where  it  also  ^legi^s — namely,  in  the  thenar  and  hypothenar  eminences.  The 
interossei  «re  also  plainly  jilropliicil,  and  the  musclea  on  the  extensor  side  of 
(he  forearms,  hut  tlie  flexonf  v(  the  hand  and  of  tJie  terminal  plirtlan;?e8  of  the 
fingers  rKniain  intact  longer.  In  the  upper  arm  the  triceps  and  the  deUoid  are 
u»ually  Ihe  nitint  jilrophied.  nnd  later,  and  to  a  less  degree,  the  bieeps  ami  the 
niusiclcs  of  the  shoulder.  We  find  a  funrtionnl  disturhant*c  of  the  muscles — 
a  jiaresis — f-nrresiHiniiing  tu  the  degree  of  atntpfiy.  The  functional  niparity 
de]M?uds  upon  how  niueh  niU!?clc  is  left,  and  only  with  a  c-<miplelc  disappear- 
ance of  the  muscle  is  there  a  complete  loss  of  the  corresponding  motion,  but 
a  marked  paresis  can  sometimas  be  noticed  in  mufK-les  which  are  not  yet  much 
atrophied.  Fibrillary  musenlar  eontrnetions  are  almost  always  to  be  detected 
in  (he  affei-ted  iniist-les  on  fan-ful  observation.  The  eli^-lricfll  excitability  of 
the  muscular  fll»ers  still  preserved  in  normal.  The  strt'ngth  of  cnntraction  of 
the  muscle  irritated  by  the  faradic  current  is  therefore  proportional  to  the 
amount  of  muscular  nubstance  still  present.  In  the  much-atrophied  musclea 
tlic  efTwts  of  irrita(iriii  an'  finally  very  slight,  and  then  wo  can  always  detect 
H  dislijict  roiclimi  nf  drj^enenilion  in  the  museular  fdiiM's  that  an;  still  b-ft, 
especially  in  the  hnll  iif  iIh*  tliiinib.  We  can  scarcely  ever  make  out  with  cei-- 
tainty  a  Iosj-  of  c-xeiLability  in  Itie  nervt  trunk,  probwhly  Irecause  here  a  greater 
DundKT  (if  normal  IHkt!:}  are  always  ]>resent. 

'I'he  e.vamination  of  the  tendon  reflexes  is  very  imi>ortant.  They  are  in- 
variably niiicli  increjisiHl.  even  frniii  the  early  stapes  of  the  disease.  We  obtain 
vigoroujt  reflex  contraetiojxii  from  a  gentle  blow  on  the  lendon.s  of  the  biceps 
ami  the  trieepa,  and  on  (lie  lower  ends  of  the  honefi  of  the  forearm.  This  in- 
crease of  the  tend'in  reflexes  is  extremely  important  in  diagnosis,  because  it 
never  occura  in  Ibis  way  in  erdiiniry  "progressive  muscular  atrophy" — that 
is,  in  (hat  dlfiea^'e  in  which  the  degeneration  extends  merely  frmu  the  mxwcles 
to  the  motor-^ngliun  cells  in  thti  anterior  coruua,  M'liile  the  lateral  motor 
tract*  remain  free  {ride  infra).  In  the  later  stages  of  the  disease  marked 
contractures  in  the  (iriiir>  ami  hands  sometimes,  but  not  always,  develop.  The 
aensibilily  of  (he  skin  and  ilispi-r  parls,  however,  remains  absolutely  ruirmal. 

The  first  nmrbid  syniptnms  iisuallv  develop  in  the  lowtT  extremities  some 
months  later  than  in  the  arm«.  The  purely  spaetic  symptoms  are  here  remark- 
ably promim'nt.  white  the  muscular  atrophy  is  late  in  its  development,  and  is 
but  slight.  The  legs  U^eome  stiff,  and  oppose  considerable  muscular  resistance 
to  attempts  at  passive  imditai.  Tbt-  spastic  symptoms  are  connected  with  the 
hypertonicity  of  the  muscles  (the  increased  muscle  tonus)  and  the  increased 
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tt^ndon  reflexes.  These  svntptotiis  dtpend  maiuly  upon  ific  ^rcat  increa.-JC  pf 
ilio  tendon  retiexes.  The  patt^llnr  roltex  is  von'  ?ifjorous.  and  we  often  find  a. 
ninrkrd  nnd  ^ifrsit^ti-nt  ankle  clonus.  (tenerHlIv  true  paretic  ^yinptrtnis  are 
Micm  iidik'd  l()  Ihc  spHntic ;  at  firsl.  as  ii  ridi*.  in  llif  fli'iurn  (shorlenen*)  of  the 
leg  (i.e.,  in  the  ticxors  of  the  hip  nnd  knee,  and  the  dnrsid  extensors  of  the 
fm)t).  At  every  attempt  lo  ilraw  u[i  tlic  log  there  is  u  inarkeil  eoiiiraftion  of  tlie 
tihialk  anlieu.«.  with  a  vitiihie  ti^'htenin^^  of  itit  tendon  (so-calleil  tibialis  phc- 
nonienon).  Stiniidation  of  tlie  t^ole  of  the  foot  generality  produciw  rellex  dorfnl 
extensiinj  of  the  l(«!  {Hiiliinttki  reflex).  [The  Opiwnlmim  reflex  can  aldu  b« 
obtained. — K.)  The  patient  can  utill  wiilk  ignite  n  distance,  but  the  gait  ift» 
of  cimr»e,  dinieiilt  and  laborious.  The  patient  walks  willi  short,  slow,  drag- 
ging (jiteps — the  spaslie-parctie  gait.  Only  in  a  few  caws  dticft  a  marked 
ntropliy  of  the  itnmrleii  «]i]M-iir  in  tlie  early  ttta;<eit  in  the  legs  aa  well  as  in 
the  arms.  The  sen(<ibiliiy  of  the  skin  and  deejtor  parts  i«  also  perfei'tly 
preserved  in  the  legti  In  auiyoti-fiphie  lateml  sch-riMis.  Distiirhanees  in  mic- 
tnritinn  are  also  entirely  absent.  The  liuwels  may  be  somewhat  costive,  hut 
they  are  otherwise  uornial. 

After  the  condition  ha?;  lasted  for  some  time  (a  year  or  two)  in  this  form 
— muwular  atrophy  and  increased  tendon  rollexea  in  the  iipjier  e.xtreniitie:*  and 
ei>afitie  paresit*  in  the  lowpr — and  has  slowly  grown  worse,  bulbar  symplonis 
eome  on  in  the  third  and  last  stage  of  the  disease.  Tlie  s|K«ch  gradj^ally  !«.•- 
comes  mnn*  indiilint-t,  and  there  is  diHieulty  in  swallnwitig.  ff  we  exariiiuc 
closely  we  liud  the  lipg  atmphiod,  fio  (fiat  puckering  the  mouth,  whijttling.  etc., 
arc  dilficuU.  We  also  notice  a  decided  atrophy  of  the  tongue.  Its  sitrfacc  is 
uneven,  and  we  mdic-e  more  Dr  Ie»r«  nuirki-d  (ibrillary  twil^tbing*  of  single  mus- 
cular bundles.  The  sr-nsibihty  is  iilw>  normal  here.  We  rtinietimes  find  a 
vigortiun  iiiHwctiT  rt'ile.x  [jaw-jerk]  on  striking  the  lower  jaw,  analogous  to 
tlie  increase*!  tendon  reflexes  in  the  extremities.  The  other  nnwciet*  of  the 
face,  the  muscles  of  mastication  and  the  ocular  nniscjes,  usually  reniaiu  un- 
affected. The  patient's  intelligenw-  is  unchangtHl.  The  ready  onset  of  marked 
niinii'tiiT  eiiMiliona!  tiii)veiiH'nt.<  i«  f^fntielitiicw  »^lriking.  Many  jmlientj^  with 
aniyotrojtbic  bili'ral  tirh-rdsiH  bn-ak  nut  into  spasmodic  laiigbler  or  wi-eping 
and  wailing  u|inn  the  slightest  prr»vocatioii  ("impulsive  biughing  and  cry- 
ing"). This  remarkable  symptom,  which  nko  occurs  in  inulliple  sclerasis 
ffiage  330),  ia  probably  due  to  the  disaprwarance  of  certain  filwrs  wliieli  in- 
hibit atTcctive  movements.  Tlie  face  is  sojuetinies  peculiarly  distortetl  and 
broadened  by  a  pen«js1eiit  Ionic  contraction  of  the  facial  niiif^eles  {»kh!  Pij^. 
187,  page  395).  Ik  one  easio  under  our  olHwrvation  ttiere  were  frequent  at- 
tacks of  severe  .s]MHm  of  the  glottis  with  danger  of  suffocation. 

If  the  patient  have  trouble  in  taking  food,  from  dilViculty  in  swallowing, 
the  state  of  the  general  nutrition  soon  becomes  worse.  Ilespiratory  dislurb- 
imces  are  usually  the  final  iuimtiliate  cause  of  death,  if  an  intercurrent  dis- 
ease, Hucli  as  inhalation  pneiiimmia,  etc.,  does  not  previously  put  an  end  lo 
the  patient's  melancJKily  condition. 

Variations  fnmi  this  typical  picture  of  the  disease  sanietimcs  occur,  but 
only  an  llie  setpience  may  vary  in  which  the  different  symptoms  cfinie  im  or 
the  different  muscular  regions  an*  atfected.  If  the  anatomical  lesion  Iwpius 
exclusively  in  the  central  motor  neurons,  there  are  at  tirst  purely  spastic 
symptoms,  either  spastic  rigidity  of  the  lower  extremities  only  or  rigidity  of 
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the  Inmk  and  amw  as  well,  and  b  distortwl  facial  cxpret-sion ;  Hiid  only  lator, 
wiic'll  the  second  ninlnr  noiiruriii  arc.  nJTrcl^vl,  U  HiKUnI  ii(rii|i!iy  nf  the  niHfit'lea, 
at  first  Lfimlly  eillur  in  llic  f<iri-ariii»  and  liHuds  or  in  llie  bulbar  reKion 
(lonffue,  iJps,  otr.).  In  ottn-r  cases,  liowfvcr,  tht-  typ(^  of  prnp-cssive  muwiilar 
atrophy  is  from  the  liriit  iiiuro  proininc-nl,  and  tho  spactic  Bvinpronis,  if  marked 
nnywhero,  ajipf-ar  only  in  the  legs.  In  tliew>  cases  the  diwasf  of  Ihe  peripheral 
motor  neunms  i»  nl  fii-sf  cvidi'ridy  K"'"'t'r  'l'""  "'"*  "f  ""'  central  motor 
iH'iirons;  hut  even  IttTP  the  increased  tendon  reflexes  point  from  tht*  niitset 
to  an  iinplieation  of  tlie  t-eutral  motor  neiiniut!.  Jncreiit-ed  tt-nddn  rellexeji. 
huH-evcr,  can,  of  course,  wrur  only  in  thn^iR  niuwlea  wImwo  patiglion  cell*  in  the 
anterior  horni*  are  not  yet  cotnpletely  destroyed,  'i"he  bulbar  symptoms  are 
wholly  analogfiuii  to  iho  other  nniseidar  Jilropliifs;  thi-y  nrt^  duii  tn  the  de<,'en- 
eration  of  the  nerve  nuclei  in  tlic  niediilhi.  We  shall  Iwcnme  more  fidly  ac- 
quainted with  tbern  later  {rule  tn/rfl, clitijitor  on  I'rogressive  Bulbar  IViralynis). 
(>tlH;r  difTfi-eiu-cH  in  the  clinical  picture  depend  on  whether  the  p^Tanudal 
tracts  proper  arc  cxc-hi.-fively  involved,  or  whether  the  other  motor  antero- 
lateral tracts  are  al*o  flITect»H].  In  llie  flrt^t  cane  the  spastic  synipl<»m«  ]inv 
dominate;  in  the  latter  omnplot^  pftralysis  supervenes,  I  cannot  forget  a  sad 
case  of  aniyob'ophi[!  lateral  sclerosis,  in  wliich  the  unfortunalo  patiwit,  whciso 
mind  was  perfectly  normal,  whs  finally  iiHlc  to  move  only  the  cvf^*,  the 
diaphragm,  and,  to  a  t^liyht  extent,  tiie  head.  The  arms,  legs,  trunk,  and 
lonjriie  were  completely  paralyzed  ! 

Biagnoftia. — The  diaj^nosis  of  the  disease  is  rarely  difficult.  Its  usually 
t>-|iieal  course,  the  miiRpular  atrnpliy  coexisting  with  increased  tendon  re- 
flexes, the  rigidity  in  other  niuwle*,  especially  in  the  lejjs,  the  complete  ab- 
(icnei>  of  scnwiry  or  vesical  disturbances,  and  the  final  appearance  of  bulbar 
symptom-!,  are  cliietly  to  l>e considcroil  in  diiijrnnsis.  Mistakes  nniy  aritio  from 
the  fact  that  tumors  or  niyelilis  may  for  a  lonj:  titiie  have  a  similar  localiKa- 
ll<>n,  as  in  the  gray  matter  of  the  cervira]  cord,  and  Ihercrnre  pntvuko  iiiiahi- 
gons  Bymptmns.  It  is  prohable  that,  in  the  piwi  there  was  often  ctmfusion 
with  syringoniycltii  (7.1'.).  but  such  nustukes  may  easily  be  uvoidf-cj  if  wc 
remcnilwr  the  senr*ory  disturbitiicos  in  the  arms  which  arc  so  very  chnraeter- 
istic  of  this  disease.  The  distincti^m  lu'tween  aniyolrnphic  lateral  sclei-osia 
and  the  other  primary  diseajics  of  the  motor  system  will  Im?  self-evident  from 
the  di's<Tijil!iin  of  thi^se  diseaws  which  fnllows. 

Prognosis. — 'I'he  prognosis  of  amyotrnphic  lateral  sclernais  must  he  re- 
gardi-d  as  absolutely  unfavorabk*.  The  disease  advance*  slowly  but  unceas- 
ingly, and  usually  leads  to  death  in  a  few  years. 

We  can  tlierefore  expect  but  slight  results  from  treatment.  At  mn-it  we 
can  perhaps  c-lufk  the  advance  of  the  disease  by  an  electrical  or  gymnastic 
treatment,  kept  up  with  very  great  patlem-e  and  pei-severanct-. 

3.  SPINAL   PROGRESSIVE   MUSCULAR   ATROPHY 

Freliminaiy  Bemarlu  and  Pathological  Anatomy. — Few  diseases  of  the 
Bpinal  wrd  liavc  luiii  Ihe  siihjcct  of  Mich  iliifercnl  conceptions  and  interpreta- 
tions Rfl  prngressivi?  nmwular  atrophy.  The  rea&on  for  this  lies  chiefly  in  the 
fact  that  its  main  symptom,  the  progressive  atrophy  of  Ihe  voluntary  muscles. 
may  be  found  in  many  totally  dis^tinct  diseases,  and  hence  this  has  given  rise 
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to  constant  confusion  nnd  mistakes.  If,  at  the  piTsciit  time,  we  read  the  older 
and  even  a  part  of  tlic  newer  Hterfilure  on  this  t<ubject.  we  find  everywhere  a 
itiixture  of  ditferent  cases,  not  at  all  of  the  same  disease,  and  only  the  latest 
atTiirnto  rlinicnl  and  anatoiiiit'fll  nielhoirl.s  of  investlgfltinn  have  enabled  us  to 
bring  at  least  anim-  order  out  of  tills  elmos. 

Exct^pl  for  a  ffw  earlier  nlwervutioiiri,  Dueheniie  and  Aran^  in  1849  and 
1850,  j^ave  the  first  good  description  of  pnigressive  muwiilfir  itrophy.  TIk' 
French  observers,  therefore,  at  present  siieak  of  tbe  iliseuse,  in  distinction  fn>ra 
other  similar  affeftions.  as  "  atrophk  musruhure  progrcrnvt-,  tt/pe  Diichfttne- 
Aran."  A  short  time  after,  in  Ifinri,  i'nivoilhier,  on  ihe  ground  of  a  positive 
lesion  on  autopsy,  first  pronounced  tlie  njiininn  Ihnt  a  disoast'  of  the  gray  mat- 
ter in  the  spinal  cord  was  to  be  regarded  as  the  8i>ecial  anntofiiienl  cause  of  the 
disease.  Since  then  a  tedious  dispaite  haa  been  carrietl  on,  and  even  in  part 
kept  up  to  the  present  lime,  as  to  whetlier,  in  fact,  the  diwase  has  its  scat  in 
the  spinal  cord,  or  in  the  muscles  thi-turtelves — a  dispute  which  was  necessarily 
without  results  for  a  long  time ;  the  more  heojiuso  tlie  aetual  pathological  data 
were  very  sennly.  and  lieeniise  the  n^Jiilts  of  i^xaininations  uflen  controdiclod 
one  another,  tiwing  to  the  tx»nfusion  Ix'twi-en  different  morbid  pnx-e»M;8  wliieli 
did  not  belong  togcllicr  at  nil. 

At  present  we  know  that  the  great  majority  of  progressive  muscular 
atrophies  certainly  have  tlieir  starling  |>oint  in  the  muscles  themselves  (vide 
infra,  progrefifiive  niuseular  ilyHlrn])hy).  Iiut  that  there  is  also  a  rare  but  defi- 
nitely estjiblished  spinal  funii  of  pnign-ssive  museidar  atmpby.  This  is  ela-ndy 
allied  to  amyotrophic  lateral  sclerosis,  which  we  have  just  deseribcd;  hut  al- 
though in  amyotropliic  lateral  si'lerosis  the  whole  pyramidal  motor  tract  may 
be  degenerated,  and  the  lateral  pyramidal  tracts  in  the  cord  are  in  particular 
always  affwtrtl,  in  "^'piiiid  iirogn'SfiMt  iniiM-iilar  alnipliy"  tht>  degeneration, 
as  we  have  said,  Is  eonfiiu'd  Id  the  pi-ripliem)  iiititor  neuron — thai  is.  1o  that 
porlinn  of  Hie  iiiotnr-i'ondiii-ting  tnu*l  uliieb  exlcntls  fniiii  Mic  ganglion  cells 
of  tile  anterior  eornua  to  the  iiiuseular  fibers  t lie ni scire,*.  'I'lie  second  I'enlral 
motor  neuron — that  is,  the  lateral  pyramidal  tract — remains  perfectly  nor- 
itial.  It  is  very  improl>able  that  this  difference  in  the  extent  of  tlie  anatomical 
localization  causes  a  fundamental  dislJnclion  betwit-n  the  iwo  diseases  men- 
tioned. The  clinical  distinclions  due  to  Iho  diJTerent  anntnmiea!  localization 
are,  however,  of  sullic-ir-ntly  marked  prominence  (o  justify,  at  least  provision- 
ally^ a  special  limitation  of  amyotrophic  lateral  sclerosis  on  one  side  and 
spinal  progressive  muscular  atropliy  on  tbc  other,  as  two  different  clinical 
forms  of  the  same  morbid  process. 

The  precise  anatcmieal  lesion  in  progressive  (spinal)  muscular  atrophy  is 
as  follows: 

In  the  spinal  cord,  particularly  in  the  cr-rvieal  rnrd,  we  find  the  anterior 
gray  comua  very  small;  the  ganglion  cells  have  wliolly  or  largely  disappeared, 
and  those  remaining  are  atrophied;  and  tbe  neuroglia  is  clianged  to  a  fine 
fibrous  tisaue,  sometimes  Htud4lcd  with  spider  cells;  but  the  lateral  columns, 
especially  the  pyraini<lal  tract* — thai  is,  the  portion  of  the  motor  eonductiog 
tract  central  lo  the  gHiigHnii  i-ells  of  the  anterior  corntia — are  |)crfect!y  nor- 
mal; the  anterior  roots  ami  tlie  affceted  nintor  (iIkts  in  Ihn-  perijiheral  nerves, 
however,  are  atrophied,  altlmugh  in  the  nerve  trunks  the  diiMjovery  of  degvo- 
erated  fibers  nn.xed  with  many  other  normal  fibers  is  not  perfectly  easy.    In 
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Uie  muscles  the  atroplir  is,  of  course,  etill  more  noticeable  on  post-mortem 

.cxoniination  ilinn  on  exarninntion  diirin;;  life.  The  muscles  most  nfTe'cted 
are  rpdueed  to  8ina]l,  pale,  ami  flaljby  Imndles,  in  whicli  fat  anti  coniiwtive 
tiftRiie  outweigh  the  proper  miiscutar  tissue.  On  liisloLof^ioal  exaiiiination  we 
finil,  Insides  wiiiie  muwuliir  (il)iTs  wliifli  ani  still  of  noniml  dlaiuvtcr  or  Rvcn 

|Il_viwrtro|>hii>ti,  all  ilt'^ri'cs  of  tliniiiiulioii  ant]  atrnphy  in  the  other  fibers, 
80  tliat  finally  all  iliat  seeius  tu  be  left  of  many  libers  is  merely  tlie  empty 
sheaths  of  sarcoicinnia;  but  nu)»t  of  the  diminished  tibcrs  retain  their  trana- 
vene  striation  to  the  last,  and  only  oct-asionally  do  we  see  signs  of  granular 
(fatty?)  and  wax>'  dej^ftnenilion  of  1Ih>  nurscular  iiberfi,  a  splittin;^  Inngi- 
luilitially  and  tranfiveniely,  ete.  The  intcrstitiiil  conneetive  tistsiio  is  nlways 
hyjUTplastic,  tlio  inuscutur  miclt-i  lire  (■nnBidi-rnbly  iiuTL-aswl  in  mnnlH-r,  nnd 
wu  ofleu  find  an  abundant  deposit  of  fat  between  the  fibers  wliich  are  slili 
prcwTved.  'I'hu  j-iibeutaueous  fat  covering  the  atrophied  muscles  is  also  fre- 
quently developLit  to  a  marked  de)j;rwe. 

So  far  the  aetual  leriioii.  In  tinnjirehending  it,  the  only  diffieultiea  arise 
fn>iti  the  queslinim  ah  Io  tlie  mode  nf  di^velopriieiit  and  as  to  the  reripHK^al 
dt'nendetiee  of  the  difTorunt  dislurhnnees.  U  the  atrophy  of  the  anterior 
CHiniua  to  be  rc^rded  as  primary,  and  the  atrophy  of  (he  nerves  and  muscles 
as  a  secondary  denrending  degeneration;  or  doi^s  the  process  begin  in  the 
muscles  or  nerve  endiii^t>,  and  extend  ii|*vvard  fmin  Ihejn  to  the  t«pinid  eord; 
or,  finally,  do  we  have  to  do  with  mi  Hppr4i\'iriiHt4-]y  HiiiiultanROus  deg(>nera- 
lion  of  tire  wlmlc  motor  portion  offeeted?  These  are  ijuestions  to  which  at 
present  no  definile  answer  can  Ik?  giveti.  Mniiy  reasoiiA  weiu  to  favor  the 
belief  that  the  degenerative  proeurts  iK'gins  in  the*  lust  terminal  hranchea  of 
tlie  motor  nerve;*,  and  from  tliese  aseenils  gradually  to  the  spinal  conl.  But 
in  some  v^fies,  at  least,  a  primary  atrophy  of  tlie  motor-ganglion  cells  is  also 
Dot  iruprnliidde. 

JEtiology  and  Clinical  Hiatory. — Progressive  muscular  alrophy  in  an  ex- 
(remt'ly  slow  anil  clinmit  dicudife  from  the  beginning.  The  spceial  causes  are 
as  little  known  as  ihojie  of  amyotrophic  lateral  sclerosis.  Jlere,  too,  we  sliali 
probably  liave  ultimately  to  fall  hack  upon  the  h,\'pothe6i*  of  conditions  of 
congenital  weakness  in  the  affei-ted  systems  of  fibers.  Ilerwlitary  and  generic 
influences  art*  often  n<it  Io  he  delected,  hut  Ihey  arc  snmeliines  nndniibtedly 
present.  We  ourselves  luid  otJrer  obt>C'rvcre  have  repeatedly  seen  epiual  nnis- 
cular  atrophy  occur  in  several  members  of  the  same  family.  'J'he  disease 
sometimes  begins  in  clitldhocxl  (so-catlm1  family  infantile  type  of  spinal 
muscular  atrophy  of  fWerdui^l,  J.  Htiffmann,  and  others),  and  sometimes 
in  viiuth,  iint  often  In  more  advanced  ago  (from  forty  to  fifty).  Although, 
as  we  have  said,  a  congenital  weakness  tif  the  iimtor  system  is  probably  alwa}'s 
to  be  regarded  as  the  special  cause  of  the  disease,  in  some  cases  certain 
external  conditions,  esiMNiitilly  [wrsistcnt  overexertion  of  the  muscles  in  hard 
work,  seem  to  favor  its  outbreak. 

The  difvasR  liepins,  by  far  the  most  frefiuertly,  in  the  upper  extremities, 
and  esijMxially,  as  it  seems,  in  the  ri'jiht  arm,  but  Kumetiiiies  in  the  left,  or  in 
bidh  arms  at  itncc.  Ana  rule,  it  begins  vhU  an  alriipliy  tif  the  short  innscleH 
of  the  thumb  and  of  the  hy(n)tlicniir  ciiiinenee.  which  is  accompanied  by  a 

.enrrcsponiling  disturbnricc  of   fimcli'ins    (sec   ibc  Hcctunpanving   ligures,    1 70 
172).     Otber  symptoms — dibturbauces  of  sensibility,  parajsthesia,  or  pain 
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[ptlier  fingers  (performed  \>y  the  flexor  brevia  for  the  index  and  middle  fin- 
and  by  the  abductnr  Itrens  and  op]x>nens  fi>r  the  ring  and  little  fingers). 
EfJUt  Ihe  same  time,  or  a  little  earlier  or  later,  tlie  iiiteroKOpi  lK>>i;ii>  to  almpliv, 
la^i  is  rtTo^iiizi'd  liy  tlie  fiiiiking  in  of  tin*  inferofiBeous  ppiie4!s  nnil  tlii'  iii'-reasiiig 
iiiroui|»li'tf  cxlcnjtion  nf  the  li'miimi!  ]>liiilnng('!»  of  Hit-  thi«.iT(».  Tin-  ntropliv  nf 
tlie  luiiiliriiL-uk's  cmisee  a  visiUle  (latleuing  of  tfie  liultow  of  llie  liaml.  If  the 
disturl)an(^  in  the  fnnetion  of  the  interrjsaei  have  reached  a  certain  degree,  the 
game  claw-Hke  position  of  the  fingers  apjieans.  iis  we  have  iitn-iiily  learned  to 
reengtiii*  ill  uhiar  piirnlysis  (see  Pin.  17'.\),  due  to  the  innlraeture  of  the 
aiitrtjftinisl  nf  Ww  iiiterossei,  the  exten;*or  conmniiiis  digit'iniiii. 

In  the  fnrthei'  pmgrcsg  of  the  disease  the  atro]>hy  either  extends  to  tlie 
muscles  of  the  forearm,  or,  what  is  not  at  all  rare,  it  jumps  over  tliewj 
and  attaekii  the  muscles  of  the  ,«hoiilder.  usu- 
ally  the  deltoid  first.  In  the  forearm  it  is 
tiHiially  the  iimscleit  on  the  extensor  side  which 
arc  firet  attacked,  tiic 
ahductor  and  extensor 
I'inpufi  pollicis,  the 
extensorg  of  the  wrist 
anil  fmgerH,  and  only 
later  the  snpinatoTs, 
flexors,  etc.  In  the 
npper  arm  the  deltoid 
almost  always  atro- 
phies flrst,  and  then 
the  biceps,  while  tlie 
trirepR  may  remain 
intact  Bon)ewlint  long- 
er. Thei'e  are  aImi 
eases  in  which  th^ 
atrophy  begins  in  tfic 
deltoid  and  the  nm*- 
cles  of  the  upper  arm, 
while  the  ^mall  rou-i- 
cles  of  the  h»ndi<  and 
fingers  ar*-  tint  iilTict- 
ed  until  later.  The 
nmscles  of  the  trunk 
are  usually  added  to 
the  list  quite  \s\te. — 
the  mufieles  timl  ex- 
tend the  liend  and 
keep  it  erect,  so  that  the  head  sinks  forward — the  trujwzii,  tlie  infraspinatl 
and  supraspioati,  the  rhomboidei,  the  lati»«imi  dorsi,  the  jfeetoralu,  etc. 
(see  Figs.  174  and  IT-S).  Tlie  dieturbanee  of  fuiictimi  t-aused  by  the 
atrophy  of  all  tlie^e  nnuwles  is  readily  apparent  from  what  was  said  in 
the  chapter  on  the  Llilforent  forms  (if  panilyfiis.  In  advanced  cases  the 
arms  hang  down  laxly  hy  the  sides  of  the  trunk.  Only  with  the  greateat 
di^ulty,  if  at  all,  can  the  patient  do  anything  with  them — dress  or  un- 
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Fto.   174.  Fid.  175. 

Fiui».  174  and  li&.— Spinal  prnRn-jwivf  tuuBcuIar  atrophy. 
(Pcraonal  olMsrrv'iilirin.) 
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<lre88  himee]/;  but  he  soinetimea  leanis  to  help  hiniwlf,  at  leaet  in  some 
dfigrcp,  by  "thruwing"  iiinvciiieiits,  l»y  im>lion.H  of  the  tnink,  by  using  his 
iiinutli  in  taking  hold  uf  Ihingti,  etc.  Quite  rardy  the  atntfihy  fiimlly  atiacks 
the  muscles  of  the  nock.  Tlie  »evere:it  rosptrnlory  (iisMirhnnws,  ami  liiially 
a  fatal  termiuation,  may  be  brought  alwut  by  an  iniplioitiiiii  i>f  tlie  ihaphmgni  _ 
und  other  itiiiHcl^s  of  respiration.  I 

The  liriip  whiili  i-lapftpi*  bi'fon'  tbi*  iinidiiiil  nppi'rtninct^  nf  the  more  rnarkwl 
clistiirlHiucea  nf  riiiit-liiMi  la  almost  always  \ery  hmg.  Vi-juv  may  elapse  U^ 
fore  the  atropliy  cxteiidit  from  the  Biiiall  iniiscles  f>f  the  liand  to  the  other 
niUM'Ics  of  the  arm.  Jn  the  lUUst'IeH  of  the  leg?  the  first  Bigiia  of  ftlrnphy 
almost  always  develop  very  late,  if  at  all.  The  arms  are  often  iXTfectly  use- 
li»}i  whtiii  tint  patiiMit  fjin  still  wiilk  for  hours.  Of  eniii-se  there  are  feome  ei- 
cepliouB  to  tliig  rule,  and  then  the  muscles  of  the  lower  leg  (peronei),  esp^^- 
cially,  secrii  to  be  ftrat  nfTectetl.  ■ 

Besides  the  atrophy,  and  the  ]o88  of  function  thnt  nins  porallel  to  it.  we 
must  nieotion  soiiiu  othor  changes  in  llie  rmiselen.  The  lihi-illary  museulftr 
twitchings  are  often  very  striking.  A  constant  tremor  ami  wave  of  the  uiub- 
cle  may  be  jfrovoked  Uy  them.  In  gome  i-.ai-,t:s  they  tire  uenk  and  they  eon  he 
deteeted  only  by  Bpeeial  attention.  They  iiaiially  l»e<-nine  vigorous  if  one  irri- 
tates the  muscle  meehanieally  by  a  blow.  It  is  of  the  grenlest  diagnnHtie 
importance  to  determine  jjositively  the  presein-e  of  a  true  llbrillary  nmsoular 
tremor  (not  to  be  confused  with  the  muscular  tremors  of  neurasthenic*,  the 
action  of  cold  in  patients  when  undressed,  etc.),  since  this  symptom  almost 
invariably  points  with  certainty  to  a  disi^aso  of  tlie  spinal-motor  ganglion  cells. 
The  electrical  cxcitaijility  of  the  dii^easL-d  muscles  varies,  inaiiiauch  ae  it 
depemls  entirely  upon  the  nuiriliiM"  of  normiil  filn'i-H  still  prew-rveil  in  the 
muscle.  Since  the  atrophy  atTects  only  one  filler  after  another,  the  faradic 
and  galvanic  excitability  ilecrease  gradually^  and  are  lu^t  completely  4m1y 
when  the  grejitest  part  of  the  muscle  is  destroyeti.  On  careful  testing  we  can 
then,  however,  almost  always  make  out  a  deuiiled  galvanic  reaction  of  degeu- 
eration  in  etngle  nniw'lo!*  that  are  much  iliReHsed,  esjiecially  in  the  fnrm  of 
tlie  Bo-called  partial  rea<-tion  of  ilegcneration — the  exeilability  of  the  nerves 
is  retained,  hut  the  citntniclioiis  in  the  mu.scle^t  tlieni!<ielvett  ^eccn  very  glow, 
and  the  anodic  closure  ctintractionB  iAnSZ)   predominate  (see  page  219). 

In  many  cases,  as  has?  been  mentioned,  tliere  is  an  increase  of  the  fatty 
tisaue  (which  i«  always;  of  moderate  degree)  at.  the.  wirne  time  witli  the 
atrophy  of  the  muscular  fiubstance,  and  this  often  nmkea  it  very  hard  to 
judge  of  tlie  atrophy;  but  Ihe  loss  »if  finKlion  In  tlie  muccles,  the  diminii^bcd 
elei'trica!  exeitabilily,  and  the  peculiar  Roft  feeling  whieli  atrophied  muscles 
have  wlieu  covered  with  fat,  reveal  the  true  contJiiion  "t"  Ihlnga,  Tfiere  are 
no  trophic  disturbances  in  the  skin.  Almost  al!  the  former  atfitenients  in 
regard  to  this  refer  probably  to  the  coafuflion  Ivetweca  progressive  ntuseutar 
atrophy  and  Bimilar  forni«  of  rli«enj*e.  especially  syringionyeHa.  The  eold- 
I10S8  and  cyannsiR  wtnietijiies  seen  in  the  hiiriils  i?  clue  to  the  fact  that  the  arms 
constantly  hang  ilown  and  to  the  lack  of  any  niu^<-iihir  iimvemcnt. 

The  examination  of  the  tendon  rellexcs  h  of  great  diagnostic  importance. 
■ftTiile  they  are  invariably  decidedly  incrcflsed  in  the  up]>er  extremities  in 
amyotrophic  lateral  sclerosip,  they  are  only  feebly  manifest  or  entm-ly  absent 
in  genuine  progressive  umseular  atrophy,  a  condition  which   'n  easily  ex- 
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plained  by  the  atrophy  of  ttir  nmlnr-^anglion  fplls  beloiij^ing  to  lln-  reflex 
art',  (ir  I»y  tlia  atrtjpliy  of  the  centrifugal  riiutor  lilwrs.  Sinw  nn  degcnenilinn 
of  the  Integral  pvrniiiidHi  tmct  prn-edea  thi^t  iitrophy,  U  gooH  without  saving 
tliat  the  iiiuiK-ulur  rigidity,  associated  with  parwia  and  increase  of  the  leiulnn 
n-rtifxiw,  m  chiirHctcrifitic  of  aiiiyntrophic  hiicnil  Hclenwii*.  is  al(»n  alji^piit. 
Mu^t-niai'  wcakiiitci  mid  iiuiiTiihir  atrophy  an-  [■iiirk)ilclflv  |r»rii1l<>l  in  Kpirud 
progifusive  nivii^L-uhir  atrupliy.  In  tiie  luwt>r  fxtrfimtieB  the  iwilolhir  n-tlex 
is  retained  att  long  as  the  iliswase  spares  tite  legs,  hut  il  is  imt  iiKTe4wed.  If 
the  atrophy  involve  the  legs,  the  patellar  reflex  is  usually  lost. 

In  dietinction  from  all  these  manifest  diBtiirbances  in  the  motor  region. 
the  iienaihility  nf  the  skin  and  ih^eper  part8  reijiaina  ]i*rfw-tly  preserved.  A 
careful  test  of  the  scnsihilily  is  tlwrofore  imlisjjeiuirthk'  to  ovoid  niiKtaking  it 
fop  niniilar  nmrhid  (rnuditinns,  mk-Ii  as  syringoinyi'lia.  Tht^re  are  aisc)  nevtr 
any  morbid  nyniptoniB  on  the  part  of  the  bladder  or  reetum. 

In  many  ca.*eB  the  alTection  finally  invades  the  musctilar  region  in- 
nervated friiiii  the  medulla;  the  symptoms  of  *' progrei^ive  bulbar  paralysis" 
[ride  infra)  are  added  to  those  of  progresflive  muac-iilar  atrophy.  This  i-om- 
hiriation  of  spinal  and  hulliar  difu>asf.  as  we  havt*  previously  shown,  is  a  usual 
wcurrent-e  in  amyotri)pliii-  laliTid  srlorusis,  o\en  when  the  disease  hai*  lasted 
a  cjiuparutively  short  lime.  In  genuine  prof;russive  muscular  atrophy,  how- 
ever, the  bulbar  eyniptums  usually  develop,  if  at  all,  only  after  the  ditiease 
lias  gone  on  for  years.  Then  the  apeeeh  begins  to  he  indistinct  from  the 
atrophy  of  the  tongue,  pwallowiug  is  dilliriilt,  and  the  patient  finally  su<!- 
ciiirilis  to  iiicT<'HJ*ing  iunnilioii  or  to  ri'>:|nnitnry  dititiirhauci'fi.  In  Ihcir  prin- 
cijial  characteristifs  the  musrular  atrophy  of  llie  extrt-niiiiea  and  the  hnlhar 
symplomii.  as  we  have  said,  are  precisely  analogous  phenomena,  inasmuch  a:; 
the  nerve  nuclei  in  the  medulla  Iwve  precisely  the  same  significance  for  the 
muscles  of  the  tongue,  the  pharynx,  and  the  faee,  as  the  anterior  gray  eonnia 
of  the  eonl  have  for  (he  muscles  of  the  trunk  and  the  extremities.  In  many 
cases,  however,  hulhar  symptoms  do  not  develop  at  nil,  since  the  patients  die 
c-arly  of  smne  intereiirrent  disease,  or  the  libers  uf  the  bullwir  n-giim  aw  not 
involved  in  the  morbid  proeeas ;  but  the  whole  proeess  may  begin,  as  we  shall 
see  later,  in  the  region  of  the  bulbar  nerves  as  "  bulIwir  paralysis,"'  wliile  the 
spinal  mu-ieular  Mtru|iliy  rlin-s  not  (-iiuli'  on  in  llit^  arms  until  afterward^t. 

IHftgnosis. — The  dihgnosis  of  sjiinal  jirogressivc  iiuiscidnr  nlrophy  can 
easity  l)c  made  if  we  cotifine  ourselves  slrielly  to  the  defiuitiori  of  the  dis- 
ease, atid  do  not  confuse  it  with  other  affections  in  which  the  muscular 
ati*<iphy  is  outy  one  symptom  which  may  have  an  eiilirfly  diflereiit  origin — 
muscular  atrophies  in  e.vtensive  dilTuse  myelitis,  in  lumors,  in  lli«'  formation 
of  cavities  in  tlie  cord,  in  multiple  neuritis,  as  a  result  of  artioulnr  alTcctions 
and  injury,  etc.  We  shnuld  etmsider  espceiallv  the  typical  conrse  of  the  af- 
fection in  most  eases  of  genuine  progressive  muscular  atmphy,  its  Ix'giniiing 
in  the  upper  extremities,  the  small  nnisclea  of  the  hatnl,  'ir,  more  rarely,  the 
muscles  of  the  Bhoulder  and  upper  arm,  its  slow  advance,  the  peculiar  "in- 
dividualization" of  the  atrophy — that  is,  tlte  affection  of  some  musclea  while 
other  neighboring  nuiBcles  remain  completely  normal;  the  special  form  of 
atrophy  recognizable  by  fibrillarv  contrHctitms  and  electrical  reaction  of  de- 
generation; ami,  finallv,  the  absence  of  all  distitrbam-es  tif  sensibility  or  of 
,the  sphincters.  Progrefisive  muscular  atrophy  is  doubtless  nearly  allied 
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to  amyotrophic  ktcral  ftck-rosis,  but  tlio  latter  is  distinguistiod  by  its  more 
rapiti  course,  ami  especially  by  ihe  increase  of  the  teiidou  reflexes  <luo  to  (lie 
afTwtitui  of  the  lateral  cnliiinns  and  tlw  corresponding  ai>pparttJice  of  Hpa«tic 
syrii|i(iMns.  Tin;  tlifTiTPiiiial  tiiaj^nosis  Ijetween  the  spinal  atul  lliv  myopathic 
(jiivfiiilf)  Miii^cular  alrnphy  (niHHcular  ilyntniphy),  wliicli  is  a\fi  iKrfwtly 
certain  at  priiMuiit  in  iiio«t  L-ascti,  will  be  (liwrik'tl  later. 

FT(^no8is. — Tlie  prn^iiosis  of  pri»jrrL'*!ilve  miwiiilnr  n(n»phy  is  t*i  l»e  rp- 
gartlo'l  as  aliwlutely  unfavorable.  Tlie  (lineaw  appears  eomparalivcly  beiiij^D 
only  rnmi  llic  fad  that  it  is  a[it  to  aikam-e  very  slowly,  sim-e  it  may  last  fnr 
ten  or  fifteen  years,  or  even  longer.  Ah  we  have  alreaily  eaid,  the  fatal  ter- 
iiiintiliiin  at  last  aritiea  from  aoinc  intercurrent  disease,  or  as  a  result  of 
the  (iiial  npiR'aram-c  of  dangerous  bullwr  syrnplonm,  paralysis  of  ilegluliliun 
au<i  r<'!»piration. 

Treatment. — Tlie  results  nf  treatment  are  accordingly  very  eli^lit.  \a 
eloclrieal  ireatiin-nt,  lonTiimetl  for  months  and  years  with  very  ^mt  ^jer- 
^it^ti'tiL'c,  can  alone  jiroihu'e  a  little  iniprovcnient  or  clicck  the  advantn;  of  the 
almpiiy  soiuewhiil.  'j'ciiiporary  intprovcnu'nt  may  abn  sometimes  l»e  at- 
taineil  \t\'  TiielJHKliral  niu^Jtiajie  of  the  mu.*fU'S  ami  a  rationally  conducte<i 
^yranaBliu  trualnient.  In  other  rt'speeta  the  treatment  must  be  symptomatic. 
[(iowcrs  claiinB  that  daily  .-tuhcutaneous  injeetLonti.  of  Rtrychuin,  gr.  fin  to  ^ 
(gm.  0.0005  to  0.002),  often  arreat  the  disease. — K.] 
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4.    NEUROTIC    MUSCULAR   ATROPHY 

(Tj/pt  Chareal'Marie.     Penintal'Fortami   Ti/pe  o/  Profjrttaite  Muaeular  Alrophf/) 

This  name  ii*  ^iven  to  a  form  of  prn^reKsivc  nuiscular  atrophy  which  has 
Ijecoiiie  IcnMwti  lliniiiyli  many  ivceiit  «p|j!4.Tvatioiis  (Cliarcot  and  Marie,  Tooth, 
J.  Hoirinunii,  ami  <»lhert^),  ami  which  is  nuiiiifenteti  by  several  very  cliarac- 
tcristic  t-linical  features.  The  diswiac  is  often  a  prnmamwd  here<Iitary  and 
family  alfecliot],  whicit  can  sometiinett  he  traced  tlirouf;h  four  or  five  ^>riera- 
tions,  but,  on  llie  i>tiier  liami,  it  aUo  occurs  in  niemlwrti  of  the  same  penorarion 
withiiut  beinjj  present  in  tite  antecedents,  and  individual  cases  liuve  also  re- 
peulcdly  bcfii  uliserved  in  which  there  was  apjuin-iitly  no  hereditary  predia- 
position.  The  first  symptoma  of  the  disease  usually  appear  in  childhood* 
but  siHiie  fasi-s  have  alwtt  hecu  observed  in  hiler  life  Tbcre  is  no  essential 
dilfereuce  bcliveun  tlie  two  8t'\es. 

Ne.\l  to  the  cronditioim  rnvntioned  (hefrinning  in  cbildliood,  generic  occur- 
Tenoe),  the  most  noticciible  feature  is  the  very  regular  localization  of  the  mus- 
cular atrophy  (see  Fig.  17fi).  The  atrophy  almost  always  begins  syni- 
nietrlcally  in  (he  jmrliims  of  tlie  eslremilies  most  distant  from  tin*  trunk — 
that  is,  in  Ihe  luimU  mid  forearms  niid  the  feet  and  hiwcr  legs,  'llie  lower 
extremities  aR'  often  affwliL'il  for  a  longer  or  shorter  lime  (even  for  years) 
before  tlie  upper,  I'Ut  the  contrary  Kequerce  may  also  occur.  Since  the  atrophy 
of  the  small  muscles  of  tlio  feet  causes  symptoms  tliat  attract  little  attention 
(a  claw-like  (H»sili<in  of  the  toes),  the  disenstt  mwy  often  reriiaiu  unnoticed 
unlil  the  perunei,  the  tibiales  antici,  and  the  long  extensors  of  the  great  toe 
are  involved.  The  gait  Ihcn  Ikh-omics  imjiainrd  fmiti  (he  dni]>pii]g  of  the  Iocs 
and  shows  nil  the  characteristic  peculiarities  of  bilateral  peroneal  paralysis 
(7-  v.).    In  rilder  cnscs  there  often  develops  on  bi>th  sides  a  complete  talipes 
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equinits  or  varo-oquinus.  As  tho  alrciphy  ]>nign»s!»t'S,  Ihc  muscWs  of  the  calves 
gradutillj-  Ufiinie  affetrltHl,  and  finally  tfie  mu^cltw  of  llw-  Ihifili  n«  wall. 
Alriiphy  ami  parerti^  of  tin-  iniiscles  always  no  IihihI  in  Iihii'I.  Tin-  winie  is 
swn  in  Tlie  upjwr  exlrern- 
ities.  Here  the  small 
nuifli'les  of  tlie  haml,  llm 
intiTwsfi  and  tiM'iiar  aitd 
liyjHilhciiar  muscles,  atro- 
pliy  first,  just  as  in  spinall 
mUBtnilar  atntptiyaiwl  aiiiy- 
otrapltic  lateral  wlorunis. 
The  lingers  tlicrt'ftiro  as- 
8unio  tlK  flaw  [Hisilion;  llio 
movements  of  the  thumb 
Ik-'c-^hiic  more  and  more  iiii- 
pain^d,  so  that  it  lien  ad- 
ducted  a^ain^t  tho  hand. 
The  atrnidiy  then  extends 
to  the  forL-arnis,  where  the 
exteoaors  are  earlier  and 
more  markedly  ailwtfd 
than  tlie  flexors.  Ijater 
in  the  course  of  the  diMease, 
whea  the  foreanns  and 
liamls  are  already  gn-atly. 
cinaeiuled,  «e  tan  u»ually 
ditK-over  the  beginning  of 
atrophy  in  the  niuncles  of 
the  sh"uldi:r  and  up|R-r 
arm.  Thi?  iimscleH  helung- 
ing  to  the  Inink  retiist  the 
morhid  proeess  the  long- 
eat.  Tl»e  facial  muselea 
also  are  UMially  spared,  al- 
though manifeat  changes 
may  rinally  cRt-ur  even  in 
them,  but  no  di8turbenc«it 
lia%e  thus  far  Iieeti  olwerverl  in  tlie  domain  of  lUe  ludhnr  ncrveH.  Finally, 
we  may  mention  (he  ol»stTvation9  repnrted  Iiy  HiincI  wlicrr"  the  di.-^faw  «'as 
traced  in  many  mendKTs'of  one  family  through  four  generations  and  ivas 
always  confined  to  the  upper  extrendties. 

It  is  of  importanec  fur  cmr  comprehension  cif  tlie  whole  disease  that  the 
Atroptiying  imisi-Ii's  slmw  filinllarv  cntitraelions,  u^iiallv  slight,  only  oxcep- 
tinnally  lively,  and  (hat  we  can  invariably  find  the  most  iimrkcd  changiw  in 
the  eleitricBl  excitaldlity  of  the  muscles  nnd  tlieir  cnrre-^ponding  nerv«'s.  The 
nerves  soon  slmw  a  marked  dimlnulion  or  even  a  total  loaa  of  galvanic  and 
faradic  excitahility.  In  the  niuseles  we  fmd  either  the  same  conditi'ins  or 
a  )>ronoiiiici-d  gTilv«tii<'  reaction  nf  degmfTHtion.  It  !»  n  very  ititeivsting  fact 
tliat,  on  electrical  exanilnatinn,  we  con  ufteji  delect  manifest  changes  in  ex- 


f'lu.  I7(i. — ^Ni-wniin-  iriii4inlnr  .■iirii|)iiy.  1  lif  ili-ii-iLti-  rniiiin 
on  in  nininnt  [lie  onrnc  tn^hUm  in  ihri'e  □Ji-nibers  of  uDe 
fnniily.     (I'cnHJiinl  utrnvn-ntiua-j 
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citnliility,  juBl  ns  in  lenil  paralysii",  in  nmaclcs  wliicli  apimrciitly  show  no 

alvnphy  or  piirnlysis  al  «11. 

Thi;  iiui-iiimii'til  ewitubility  of  the  nnm-lM  la  also  dimtniiihed.  The  ten- 
don reflexe*  of  tlic  alTutteil  muscles  arc  wbolly  abi^ent  ot  tiirpIi  dimimabed. 

Tlirv  iin-  lU'VLT  iniTwiswI.  The 
scnrtiliilily  is  nuver  iiim-h  iiffect- 
c-d,  but  it  is  often  wA  pt-rftxtly 
normal.  Parmntbesia'  ami  jjain- 
ftil  t:i>iiimtions  in  |farticular  are 
ofU'n  pi-enoiit,  and  there  is 
auinctimcH  a  tnanifrsi  but  K]if;bt 
blunting  of  Ibe  t-ulanpoiis  9cn- 
sibility.  The  fiuicliuns  of  Hie 
blaildei-  and  nTtiiiii  remain 
DuriiiHl. 

From  the  clinical  facta  just 
dcscrilietl  tlie  wHicliisitin  may  Iw 
drawn  that  the  form  uf  muscu- 
lar atrnpby  under  diaous«ion 
must  liave  a  neurotic  or  a  spinal 
origin.  The  asuuiiiption  of  a 
neurotic  origin  is  favored  not 
only  by  tlic  results  of  the  eltv 
trii-al  examination  und  the  oc- 
/  ^fl  ^^K  currence  of  pain  and  tilj^ht  ecn- 

/^^H  ^^^k  t^nry   disliirbaTic-Ps.    but    also   by 

\'^^V).  ^^^^H  the    rc8ulls    nf    the    ntmtnniical 

•'  "^^  -^^^^^  iiiviwtigaliiHis  Ihint  far  rciitirltNi, 

although  they  are,  of  course, 
Btill  few  in  number.  According 
111  thepie,  the  diseaito  t>ccma  to  bo 
confined  mainly  lo  the  musclea 
ami  tlift  jHTipheral  umtor  uorves, 
while  the  anterior  roots  and  the  ganglion  cells  in  the  anterior  horns  show 
no  pen'eplil)le  alteration,  but  a  moderate  lose  of  fillers  is  sometiiues  found  in 
the  region  of  the  cohininR  of  (Joll. 

Further  ohw-rvations  ami  investigations  nui«t  tea(  li  lie  whether,  as  is 
prohflhie,  we  shall  llnd  fluwi-r  reluticnip*  wrnl  traiisitittn  fornix  lHil\vit*ii  nenratic 
and  spinal  atrophy;  but  meanwhile  tlic  disease  juet  ^leseribed  is  a  form  of 
progressive  must-ular  atrophy  so  well  characterized  ami  wo  readily  rwofcnizahle 
in  its  cliuieal  ai>i)ei.'t  that  a  separate  description  of  it  is  undoubte*iIy  war- 
ranted. 

[Drjcrine  and  Sottas  liavc  dcserilied,  under  the  name  of  *' hypertrophic 
interstitial  neuritis,*'  an  nffeclion  fiiiiilnr  to  neurotic  tnuwular  atrophy,  which 
also  l)egins  in  ciirly  life  and  rnny  nfff'^ct  Hoveral  nienil>er:i  of  the  same  family. 
The  atrophy  usually  (K'^jrins  in  the  Icfrn.  beinft  most  marked  at  the  extremity 
and  graiiually  extending  upward  toward  the  mink.  The  nrm?,  and  t)ometimee 
the  fail',  are  atTwleil  later  in  the  same  way.  The  reaction  of  defjeneratlon  can 
be  found  in  the  affected  muscles.    There  is  a  very  pronounced  cnlargenieat  of 


Ra.  177. — PcniiityU  luiui-ular  atrophy,     L«tta  of  the 
brother  of  the  patifni  ahowu  id  Fis.  170. 
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le  nerve  trunks,  wliich  can  often  l)e  felt  and  soroetimeg  even  seen.  This  is 
the  chararterislie  feature  of  tlie  disease.     In  addition  tliero  may  he  well- 

larkt'd  kvpli'iswiliiists,  loss  of  tendon  reflext-s,  iimliility  to  staml  wiili  tfie 
eV^  <!l"«fii,  Arj^vl!  Rol>t."rt»"ii  pupils,  vt  f*lu(i;;is!i  ]iii|hIs  with  iiivtiKiH.  liyiia-s- 
liifsia  anil  dt'lavfd  sonsntimi,  very  severe  sliootiiig  piiins,  ataxia,  and  occfl- 

ioually  intention  tremor,  wanning  speech,  and  slight  exuplitlialmus.  Tlte 
Bpliincters  arc  never  invulvetJ.  The  troiil)Ie  is  very  slowly  progru'ssive.  Au- 
topsies Iiflve  shown,  besides  a  very  extensive  and  prono\infe(i  neuritis,  lepirjns 
in  iht:  anterior  i-ormia  and  posleriitr  ruluitm!*  of  the  cord.  Tht*  ]»rnfrnowis  \s 
uu/avorublej  and  tlie  Ircutnient  is  like  that  of  other  forms  of  atrophy. — Ii.J 
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6.     PROGRESSIVE   MUSCULAR   DYSTROPHY 

(Tht  Myoixitfiu:  JuMiiilf  Furnuvf  I'/vgrt-ttitt  Mtntcuiar  AlropAy) 

The  ao-callcd  purely  myopathic  niuwular  alropliics  are  much  commoner 
than  the  forma  uf  innm'iilar  atropliy  thiitt  far  de!H.Tiheil.  in  which,  ia'sidt'H  llie 
wastiny;  uf  the  itmscnlar  liher.  tliere  Is  a  more  i.r  le-ijt  exten«ive  atrojdiy  of 
tlitj  mi.'tor  ner\oiiH  synle]!!.  My«'p)ii]iic  niLincular  atrophy  is  the  name  given 
to  all  thoiw  Conns  in  which  anatoniJeal  investigation  has  thus  far  found 
atrophic  pnjce.4R.'s,  not  in  the  eord  or  in  tite  peripheral  nerve*,  hul  oxeliisively 
ill  the  itnisch's  llieriisfivi-s.  The  old,  hiiiji  ciuilest  whether  the  "  se-nl  "  of  prtv 
grcsnive  niiisi-ular  atri)])hy  was  to  he  looked  for  in  the  spinal  enrd  or  in  tlte 
musetes  themselves,  Im;*  tlnis  at  last  heen  decided — that  each  of  these  hy- 
polhcoo^  was  correet  for  ccriain  cases.  Thanks  to  persistent  clinical  and  ann- 
toniieal  inveHligatiuns,  we  arn  now  in  a  po^^flion  to  distinguish,  rasjly  and 
positively  for  ttie  iiiorif  |Mirl,  the  sjiinal  (urid  iicurotii-)  from  the  inyoijatllie 
cases  eviTi  during  llic  i»aticnt'»  life,  tlf  cuiirse  iimiiy  facts  even  n'»w  neetn 
to  indicate  tliat  there  is  no  very  strict  division.,  and  that  here  also  trunsiliun 
forme  may  occur  which  can  l»e  fully  understood  only  by  a  still  more  accurate 
insight  iiiti)  the  Tinlure  of  the  morhid  pn»eess  in  ()iiestii)ii. 

In  spite  iif  iiruiiy  eoTriition  [HTidiarilii's,  the  iiHliviihial  eases  <if  [iiyi]}iflthie 
inuseiilar  almphy  dilTcr  in  many  ruspe<rts  from  one  anollier.  These  dilTer- 
enecs  relate  cither  to  ilie  luc-alixation  of  the  muscles  chiolly  or  at  least  first 
■tfectcd,  or  to  the  special  variety  of  rhango  in  the  muscles  (pimple  atrophy 
or  atrophy  with  a  large  interstitial  development  of  fat)-  Tlu'se  dilTerences 
were  the  reason  why  it  was  formerly  l»elie\ed  that  several  forms  of  disease 
could  l»e  recognizt^d,  whereas  in  reality  we  are  dealing  only  with  different 
t}'pfs  of  the  same  diseust^  These  varieties,  of  course,  have  sii  nnu-h  indi- 
viduality and  80  constantly  recur  in  the  same  way  that  we  are  perfectly  jus- 
tified in  dilTerentiming  them  from  a  clinical  standixtint;  but,  on  the  other 
hand,  tliere  are  so  many  Iransilions  helweeii  the  dilTerent  types  that  their 
intimate  relationship  is  undoubted.  Erh  has  therefore  been  perfectly  correct 
in  propfwjng  to  group  togeUier  all  these  different  types  uuder  one  common 
■name — proi/re^itivf  nntsriifor  di/slrophtf — in  order  to  attest  their  kinship.  We 
can  then  distinguish  the  differ<?tit  suhtypes  bv  special  terms. 

Before  we  proceed  in  what  follows  to  describe  these  different  subtypes  in 
greater  detail,  we  wouhl  first  mention  the  mtist  important  points  which  are 
common  to  all  forms  of  myopathic  nmscular  atrophy — that  is,  of  ao-oatled 
imsfular  dy.strnphy.    They  are  aa  follows:  (1)  All  forms  of  dystrophy  occur 
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gsncncaliy  or  hereJitaniy.  wc  tiierciurc  nw  tiie  ditwasc  most  frequently  in 
brnllmre  and  sietere,  or  more  rarely  in  members  of  the  same  family  m  differ- 
ent gentTutidiiB.  On  the  ottiftr  liaml,  sporadic  eawM  are,  of  eounie,  not  un- 
(.■iiiiiiiinn.  If  tlie  tlitwai^*  ut.'c-ur  in  members  uf  the  sainu  family  it  usually 
fltttiiimes  the  sunie  fiiiiii  jti  e-urh  of  tlK>m;  hut  ililTi-nMil  fnriiiK  ttiay  exceplioimlly 
occur  in  one  family — a  circumstance  strongly  suggesting  un  intimate  relation 
betwi>cn  the  different  types.  (V)  The  first  syuiptonia  of  the  disease  almost 
always  apiwar  in  youth,  !<i)nietinie8  in  childiionil.  snmetime:8  not  unlit  pul)erty. 
Only  ill  rare  cawrs  iloes  (he  dis^'Hiie  U'gin  lietwwn  thirty  and  forty  or  evon 
Utcr.  II  is  worthy  of  note  that  t'ert^iii  forms  neiiitiliy  begin  in  eliililliiHMl 
("  infantile "  form  with  hnplieatiou  of  the  facial  niuacles,  p»}udo-hyper- 
tniplty),  ntid  other  forms  only  at  pulierty  ("juvenile"  form  with  implication 
of  the  shouhk-r  iind  upper-arm  niit^cles).  (-i)  The  lotiili^^aliun  of  the  mu«- 
(■viJHr  utrojihy  is  extrciiicly  irn-giihir.  Tlie  different  funtis  or  ty]ie?i  are,  of 
course,  distinguished  by  their  spei'ial  localization;  but,  as  the  disease  advances, 
or  in  tFie  fi'oquent  transition  t-a^es,  it  often  liappens  Ihnt  otiier  muscular  re- 
gions besides  titusu  chiefly  alfceted  are  also  involved  to  a  lesser  degree.  It  thus 
ftppcara  that  in  all  f<»riiiB  it  is  finally  tlie  same  musrular  regi^ms  which  are 
rhicfly  atFecled  with  atrnphy,  white,  on  the  other  Imnd,  in  alt  forms  iwrtain 
nmsiular  regions,  with  scarcely  an  exivption,  remain  intact.  The  groups  of 
muscles  mnst  exposed  to  the  diseaae  are:  (a)  Facial  mus^-lce,  as  far  as  tliej 
aw  innervated  by  the  faeinl  nerve,  especially  the  nrhicularis  palpebrarum  and 
orbicularis  oris.  {I)  Muscles  of  the  shoulder  girdle:  pectoralis,  latissimus 
dorsi,  serratus  amicus  major,  rhomhniilei,  tra]>ezlus.  (f)  Muscles  of  the 
iippi^r  ami:  bi(!i>|is,  hriichialis  antiius,  supinator  longus,  trireiMt.  (r/)  lA)itg 
esteriMirs  of  Ihe  hack  (erectnrcs  spina')-  (c)  Pelvic  muscles  (gluttti)  and 
mitwies  of  the  tliigh.  Other  muscles,  liowever.  are  ulmosl  always  spared  iu 
imis<iihir  dystrophy :  (n)  Deltoids,  Buj)r4is)>inati,  and  infraspinati.  (i)  Fore- 
iinn  Jiuiscrles,  antl  especially  the  small  niusi;los  of  the  hand  aii<l  nngers,  (r) 
Ijiiiver-leg  uui^Tles,  es|M>cinl]y  tlii<  gastnx-nernius  and  the  small  muscles  of 
the  font,  (tl)  Tongue  and  muscles  of  deglutition.  All  those  statements  arc 
not  ut»Hi)lulely  willmut  e.vcjiHon,  hut  (hey  show  the  usual  rule,  which  ninst 
depend  upon  the  essentia!  nature  of  the  disease.  (4)  The  anatomical  changea 
in  tlie  muscles  are  essentially  the  same  in  all  the  different  forms  of  dyetrophj. 
They  consist  first  of  the  most  varieii  changes  in  volume  of  the  individual 
inuwulnr  fihera.  Many  filters  show  an  atrojiliv  which  progresses  finally  to 
cfimph'te  i]iB(ip|M'iti'HiK'e,  while,  on  the  tdlier  hand,  so-nilleil  hyjM'rlnipitic  (hy- 
perviihiminous)  filters  are  also  almost  always  to  he  found.  Krh  suspects  that 
tlie  hyptTtropliy  is  the  first  stage  of  the  disease  of  the  liber,  and  that  the 
atrophy  follows  this  later.  Besides  these  changes  in  volume,  we  see  regujarly 
■n  evident  increase  in  the  muscle  nuclei  and  a  considerable  increase  in  the 
jiitcrstitini  connective  tissue.  If  tliere  lie  pnmounced  pseudo-hypertrophy 
the  interstitial  tissue  is  permeated  with  an  abundant  accumulation  of  fat 
oolltf.  In  the  nniscular  fibers  themselvc-s  Ihe  transverse  striation  is  almost 
always  preserved  to  Ihe  last,  and  wc  never  find  granular  or  fatty,  BO-called 
dcgcncrfllive  destruction  in  any  great  degree.  The  peripheral  motor  nerves 
and  the  mntor-ganglior  cells  in  the  anterior  horns— that  is,  the  peripheral 
riiol«ir  neurons — remain  jjerfcctly  normal.  Two  clinioal  facts,  which  are 
veri'  iuipoHanl   in  diagnosis,  are  assnclsted   with  this  cinnirnHfance:   (a)    In. 


I 


PRIMARY   DEGENEILATIONS  OF   TOE   MO'It)K   TKAC T 


385 


all  forma  of  dystmpliy  the  fibrilliiry  L-ontruetions  in  tlur  disvast'd  iniiwlp^, 
H'liich  art;  6v  i-uiiirijuu  iit  tijiiiiaL  atruj>liit;s,  urv  aliiiust  invariably  aUcnt.  (b) 
Distinct  electrical  reaction  of  degeneration  is  almost  uever  fouud  in  dystrophy 
(in  ooutraiil  to  the  ttpiiial  atrophies).  Siiieo  the  diticaAe  ir^  also  s\  itinloi'-systom 
disease,  like  all  the  other  fontiu  uf  progre»:^ive  iiiU!i>t--ular  atrtjphy,  it  is  self- 
cviiicut  that  in  dystrophy  the  senailiility,  the  fuiK'lioD»  of  the  bladder,  etc., 
remain  perfectly  normal. 

yince  we  have  uieutioued  the  nioBt  iniportAnt  features  common  to  all 
forma  of  dystrophy,  we  will  pass  to  Hie  description  of  tlie  eliief  individual 
clisical  t}'pe«.  Wc  would  eiiiphitt;ize  tlm  faet  onre  more  that  transitinii  forinH 
lietween  tliese  types  are  hy  n**  means  rare. 

1.  I'sEliKj-iivrEitTKornv  of  the  Muscles  (Lipomattms  luxurians  mtu- 
cuiann  progrrsifira  of  Heller;  Atrophia  mMcuhrum  fipomatoxa  of  Seidel). — 
Paeudo-hypertrophy  is  the  rarest  form  of  muHciilar  dystropliy,  Imt  it  was  the 
first  to  become  awiirately  known,  uu  acci^miit  of  iti<  (Striking  a-«]«;n't..  It  wus 
quite  fully  described  in  Germany  by  Grieainger  (IKGl),  while  in  France 
Duchenne  gave  in  1868  a  very  foiuplete  C'liiiicul  descriptidn  of  it.  In  ISRfl 
M.  Kulenhurg  and  (.'ohnhoini  ha<l  alrtady  shown,  hy  the  careful  amitomii-at 
exaniiiialinji  of  a  caae,  that  the  nervous  system  reaiained  perfectly  normal, 
a  stateuicut  which  was  contiruied  by  all  suhecquent  invest igut ions  (Charcot, 
F.  SclmlLzc,  and  othera). 


s  i 

Via.  178.— Positioas  of  &  cLild   with  hi*r«.-dil«ry   (^M-udu-liyFtrrlropliie)    tnuarultir  atrophy,  cm 
rising  to  ttn  <^t*ci  mititudf.     {Frum  Gnvrr.as^) 

rscudn-hi-pertropliy  develops  almost  invariably  in  childhood,  eomewhere 
between  the  a^es  of  five  and  eight  years.  Tt  Is  a  pronounce<!  family,  cr  even 
hereditary.  diseaBo.  The  inah*  sex  iw  d<?ciddlv  mure  disponed  to  the  disease 
than  tlip  female  fhut  the  disea-sc  speiiif*  to  he  transmitlpd  tlirou^h  the  female 
in  the  hereditary  cases. — K.|  Sninetirnetn.  iml  not  always,  we  ab'i  find  in 
the  affected  faniilieft  some  disposition  to  a  nervous  taint,  such  as  hysteria, 
epilepsy,  feeble-mindedness,  anomalies  of  the  skull,  etc. 
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The  liiiwjise  btgins  gritduallv  and  iilnuiBt  iilwavs  without  a  sperial  exciting 
cause.  'I'fu.'  pttrents  notice?  that  ttit;  cliiM.  wha  had  been  prcvioiigly  perfectly 
well  and  strong,  bet'iimeA  insooiiro  on  hit;  Wf^a,  m  that  he  t-an  nn  lonf^r  jump 
or  gi>  ii[>^t;tirH  HA  well  a«  he  vt^tl  tu  do.  Tlii«  points  U*  the  first  i-haract«n«tic 
peculiarity  wht-reiii  |)Heu<I<i-hy]i<>r|.rt)pliy  ditlrrti  fnini  Hpinal  progretwivc  mus- 
cular utropiiy.  It  Iwgins,  with  rair*  exc-eptioiis,  in  liie 
niiiftt'lesi  uf  the  trunk,  enpfiially  in  the  rauwlea  of  the 
bark  an<l  [wlvic  tiuikcIc^  (glut^ei),  and  in  the  inuftclcit 
of  the  lower  extremities,  eufH^cially  in  those  of  the 
thigh.  Whik-  the  arms  and  haxuh  are  still  perfec-lly 
nurinal,  walking  constantly  growtn  more  ami  more  diffi- 
cult, and  the  gait  very  »i(m>il  assumes  so  eharacleriiftic  a 
type  tlut  from  this  alone  the  diagnosis  can  often  be 
made  at  the  first  glant-e.  The  guit  liecomes  waddling 
(fhiefly  mi  aewiunt  of  the  weakness  of  the  g]uta>i  inodii), 
the  belly  upiwars  very  proniinr-nt,  the  vertebral  eoUimn 
is  arched  forward  in  the  lumbar  region  in  inarkc<l 
lorduHia,  and  the  whntc  upper  part  of  the  body  is  bal- 
anred  on  the  legs.  The  legs  are  raised  slowly  and  with 
dillleutty,  anrl  Hit:  tiK'M  usually  druup  from  parcaia  of 
tiie  dorsal  exteuHors.  The  ehilil's  movements,  wlien  he 
tries  to  raise  himself  fruui  the  lloor  or  pick  up  any 
object,  are  very  characleristie,  ami  are  alike  tn  almoet 
alt  cases,  as  a  result  of  paresia  of  the  e.^tenscirs  of  the 
thigh  and  leg  (glula'i  anil  extensores  cruris).  Since 
it  is  impossible  to  raise  the  trunk,  the  child  usually 
first  gels  on  all  fciiirs,  hihI  then  graihially  straightens 
liimself  up  ["cliuilw  up  his  lliighs'']  by  sup]>urting 
his  arms  on  his  knees  (see  Fig.  Ii8).  Later  on  <M?- 
turlmnces  of  niotion  appear  in  the  upper  extremities 
also,  and  in  general  they  are  very  similar  to  tboae  to 
hr  ileserilKiil  Tiior<>  fully  iti  tlie  tipxt  ty]ie. 

If  ivc  tuspect  the  patient  more  closely  we  shall 
usually  find  at  the  first  glance  im  extraordinary  in- 
crease in  The  volume  of  single  muscles  (see  Fig. 
179).  Tlie  rftlres  are  disproportionately  thick,  and  sometimes  tlie  thighs 
also;  the  arms  arc  affected  later,  especially  the  deltoids,  the  triceps,  etc.  Thia 
increase  of  \olunte  is  caused  by  an  alitinniinl  interstitial  ilev4>lo])tTieril  of  fat — 
"  p8eudo-h_vpertrophy."'  Hence,  the  muscles  do  not  feel  linn,  hut  soft  and 
Bpongy.  It  is  by  no  means  rare,  however,  that.  Upsides  the  pseudo-hj-pertropby 
in  some  muscles,  a  genuine  atniphy  develops  in  others,  with  a  pronounced 
leea  of  substance  ami  without  any  0fX!xisting  development  of  fat.  This  is  seen 
especially  in  1lic  u]>]ht  I'vlreiiiitics  in  llie  gniups  of  niuscles  previously  men- 
tioned. Finally,  there  seems  to  he  in  addition  even  a  genuine  inuaeutar  hyper- 
trophy. In  several  cases  we  have  seen  a  marked  increase  in  volume  in  the 
muscles  of  the  calves,  which  were  capable  of  quite  nn  extraordinary  display 
of  iitrength.  In  such  cases,  however,  there  is.  prolmhiy,  in  nur  opinion,  a  sort 
of  compensatory  h^'portrtiphy,  sinee  the  muscles  that  are  sliU  able  to  work  are 
exerted  excessively. 


Fia.  179. — I'wuilo-hyfHr- 
truphj'  lA  the  musoli^. 
(Fram  DoL-BBNNa.) 


PRIMARY  DEGENERATIONS  OF  THE    MOTOR  TRACT 


387 


Fibrillarv  twitcliings  of  the  iiiuselcs  are  wanx-ly  ever  Been.  Elertrical  ex- 
amiuation  sliuwe  a  dimintitiun  of  excitability  currespondiiig  to  the  atrophj 
and  to  the  increased  deposit  of  fat,  but  never  reactioD  of  degeneration.  The 
wnsibility  remains  perfeet-Iy  nornial^  an<l  nUo  niictiirititm  ami  defccalion. 
TIw  patellar  reflex  is  sonietiiives  ab-feiit,  lieruuse  the  quadriceps  ia  involved. 
It  is  notieealile  tliat  llie  «kiri,  t^sperialty  in  the  legs,  vt-ry  nfieii  shows  a  pet-uliar 
bluiah  marbled  coloring.  BuUwr  symptoms  opparently  nc\-er  occur.  The 
JMlelligence  in  niofit  cases  is  perfectly  normal,  but  cxcfptioaally  children  with 
hereditary  muscular  atrophy  also  shov  manifest  signs  of  mental  or  even  of 
moral  weaknesB. 

Tile  iltseati^e  advances  very  slowly  but  withuut  remissions.  Finally,  (lie 
patient  caunot  walk  at  all;  lie  is  confined  to  the  bed,  and  becomcti  more  and 
more  helpless.  Death  usually  ensues  from  some  intercurrent  disease,  but 
sometimes  from  insuffit^iency  of  the  r^^i-piratnry  musclos. 

2.  Intaxtit.k  Atroi'IIIc  Foinr  of  Mrsri-i.AR  l)Y8TRnpiiv  wiTiiotrr  akd 
Especially  with  Imflication  op  Facial  Ml'sclks. — Sijuple  iitropliic  forma 
of  progressive  muscular  wast- 
ing develop  far  more  fre- 
quently in   early  childhood 

than     pscudo  -  hj-perlrophy.  

They  may  be  combined  with  ^BiCt<l~ 

j>(«>udo-hyfierlrt)pliy,  n-i  wo 
have  Raid  above,  csj^-cially 
in  the  form  where  there  is 
lipomatosis  in  the  lower  ex- 
tremities ami  simple  atrophy 
in  the  shoulders  ajul  arriiB; 
but  wliat  gtve>t  the  simple 
atrophic  infanlife  form  a 
special  stiinip  \»  the  coui- 
)juratively  freijuent  implica- 
tion of  the  facial  iiuisrles. 
These  mu»tclc8  may  not  be 
involvtHl,  and,  on  the  oilier 
Imnd,  they  may  be  alTected 
in  rare  instances  in  the 
juvenile  form  as  well,  l>ut 
markod  atrophy  of  the  fa- 
cia! muscles  \>*  a  pwuliarity 
chiefly  of  the  infnnt  i  Ic 
atrophic  form. 

Dochenne  had  already 
observed  that  in  children 
there  is  a  form  of  muscular 
atrophy  wliich  l^ogins  in  the 
muscles  of  the  face;  hul  his 
stalenients  were  nlin<i.>*t  for- 
gotten until  recently  Ijindouzy  aivd  Pcjcriiie  called  attention  anew  to 
ihiB  subject,   and   deni  oust  rated,   contrary    to   previous  belief,   that  impli- 
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Fig.  1M'.  ,!ij.i-nil«  iiiy»)pBthic  musculitT  atrophy  in  »  *«»- 
yi!Hr-«iltl  child,  with  markt-d  impli  cut  if  m  of  iho  taciai 
musolra.  Imibility  to  clo»e  the  ej-cB  or  iimvr  Ihe  lipa. 
Atrophy  of  the  pectomJa,  «tc.  (Fions  the  Er[aiiK<"> 
Medical  Clinic.) 
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ration  of  the  facial  ttiukcIck  is  by  no  means  an   unui^ual   symptom.      If  llitJ 
Hirnphy   is  Blr*?M<ly   jilainly   pronuuntsd,  eliuraotpri»(ie  Byniptolufi  ensue:  the 
yyc's  t'un  il'i  louj^er  \k  foiiipk'lfly  cNmeil.  uiid  tlw  inovt-tm-nls  uf  the  mouth  id 
whistling,  iHugluit^,  niid  talking  bi.-(^>iiti>  impaired.     From  tlte  sinking  iu  oi\ 
the  choeks,  the  clroopin;;  of  thr  under  lip.  etc.,.  there  derelopit  a  very  clurac-i 
teristip  tyiw  nf  cHmnlendnt'e  ("  farir^  uufupathifjue  "\,  hy  which  the  praeticeil 
eye  cfin  nTUKiiiw  tin?  H(T«'cti<»ti  nltnnf^t  nl  imhi-  [V\)i.  ISO)-     Thorp  rnav  finally 
ensue  complete  rigiditv  ninl  inimnliility  iit  tlii"  fin-c*.     At   (lie  aainc;  lime  or 
(•oinewlmt  lat^r.  au  a  rule,  dtlier  uui^^t-uhir  rrf^tunit  tnay  Ik>  Rltectcd,  anJ  agaui, 
aa  in  other  fornix,  chit^fly  thu  shoulder  muscles^  the  muscles  of  th«  upper  arms,] 


_-*''' 


Flo.  ISl. — Two  brrttlicw  with  juvcnilo  muscular  itroph)'. 
(PcTHOual  ohwrvitlionO 

the  extensors  of  the  spine,  and  the  muscles  of  the  pclvU  and  thigh.  The 
child's  gait  lieoomes  m  waddliiij*  as  (hut  of  children  willi  pseudci-hx-pertrophy, 
which  we  liHvt'  just  deticrihed.  The  spine  has  a  lordotic  curvature,  the  child 
riscB  from  the  Hdih-  hy  the  aid  iif  llie  arnw  ( Kig.  178),  ele.  The  sequence  in 
whii-h  the  different  nmsfles  ore  attacked  l\v  the  atnnpliy  is  not  always  the  same. 
The  facini  iriustlcs.  for  exaniiile,  may  often  ho  attacked  later  than  the  mus- 
cles of  (lie  shoulder,  upper  arm.  an<l  trimk.  In  order  to  detect  the  slighter 
degrc<»  <if  iiiiplit-atitfii  id  the  face,  it  is  advisable  to  Imve  the  patient  clooe 
Ills  eyes  when  the  heml  is  lieut  Iwekwanl;  we  can  then  n'adily  detect  tlie 
fissure  left  between  the  eyelids  ( insuHicicacy  of  the  orbicularis  palpeh 
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Wo  can  aim  notice  in  tim  earl>'  filagt'j^  tliat  the  pntieitt  cannot  protrude  the 
lips  to  wliiiitlc. 

The  niuwles  of  cna^tication,  the  iiiterrial  m-iilar  muecles,  anJ  tbe  niusdcs 
of  the  forearm  and  hand  iihii'tiit  niway^t  runiiuii  norniitl.  A  sitglit  per><ielent 
contracture  of  the  biceps  i&  suriietimi^s  pi-enent  and  is  chariw-tfriRlic.  Kihril- 
lary  contractions  and  ri-aotion  r>f  dcgimeratiuii  are  aliuoet  always  ahsent. 

3.  TriF  JuvKsiLE  KdUM  op  DvsTmii'ii V.— 'I'lii'  [MTiiliiiritu's  tit  lliis  form 
were  fin»l  carefully  studied  l)v  Krli.  ll  Uftiudly  dm-s  imt  lie<;iii  until  after 
actual  childho<»d,  in  llic  yours  of  piiljcrty  or  sonietiiiii-s  later  (between  twenty 
and  forty).  It  neeura  «porndically  octaititmally,  hut  it  ia  also  frequently 
hereditary  or  generic  (that  it^,  nt'tnirrin^'  in  families),  and  the  girU  of  the 
family  are  often  attaeked  liv  tliin  fi»riii,  while  t)i<>  infantile  rurin  in  Htrt-n  es- 
pecially in  iHJVf.  The  disease  it*  alsn.  like  pHriido-hypertrnphy.  Moiiietiniea 
tteen  to  Itegin  in  the  pelvic  initiiclcs  iirid  the  li';;s,  hut  more  often  the  shoulders 
and  upiwr  extremities  are  (Irst  attacked.  There  i»  also  a  reniarkalde  regu- 
larity in  the  choice  of  tlie 
imiMrlca  attacked,  as  has 
been  mentioned  above. 
According  lo  Erb,  the 
folltiwing  muscles  are  nl- 
uiost  c-outttantly  ilii^eased 
in  the  trunk  and  the  up- 
per extremities;  llie  pec- 
tnralis  major  and  minor, 
the  trai>eziu8,  the  Inli^i- 
niuH  dorsi,  tfie  wrrntus 
anticue  major,  the  rhtun- 
boidei,  tlie  sacro-luinhali!^ 
and  l<ihjfissiniusdoi-tti,an<l 
later  the  triceps.  Tlie 
fallowing,  however,  nl- 
nuKtt  atu-ay5  remain  nor- 
mal; the  sterno-mastoid. 
the  levator  angnli  scapu- 
la, the  coraeo-brachialis. 
the  teres  major  and  mi- 
nor, the  deltoid,  the  «n- 
pniHpinatus  and  infraepi- 
natug,  and,  at)  nuist  iic 
mentioned  especially  in 
ditdim-tion  from  spinal 
niu.icular  atrophy,  the 
small  muHclcft  of  tiic  hand. 
Tbe  mnsfles  nf  the  Am-Jirrri,  too,  excejit  l)ie  >:\ipinator  lonpus,  remain  intact 
for  a  long  liine.  if  not  jiernianently ;  but  cxceptionR  aUo  occur:  for  example, 
tlie  accompanying  illustration  ('Kin.  ^^U  »l"i»j^  *wn  bnifhers  with  juvenile 
[muscular  atrophy  wliich  in  other  respects  is  cbameteriatic,  hut  the  muscleB 
on  the  extensor  side  of  the  forearm  are  also  completely  atropbiec].  In  the 
lower  extremiliea  the  atrophy  attacks  chiefly  the  gluttci  and  the  ijuadrieeps,  more 
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Fia.  182. — Juvenile  nmsruiwr  dyntmtiliy.  Pn>ininPn»  of  tho 
iwhiiuIm!  wlifu  th*  uniiB  an-  rain-d  in  cnnitequeniceof  alr(i|ihy 
tA  thciHTrstuB  an(l/l\f.inhnid<-i,     (PrmnnoJ  ohwsrviitwu.) 
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rurelj  Ou>  pemtiei  hdiI  I]ii>  llhJHlis  antieus,  while  tlie  wirturiiis  ami  (he  iiiusri 
nf  (he  calf  are  iicunlly  wholly  (.'xeiiipt.     Fibrillary  twitcliiiigs  in  the  affecletl 

iimMt<f.s  urc  ^neraily  ah^iic.  and  tl)t*rc!  u 
hardly  ever  any  roactiuo  nf  dc^^encratiou. 
The  dixturhaxH^cs  of  function  due  to 
tliirt  coiKlilif))!  an*  ^If-evidont.  fui  llml  a 
full  *U*wri|)lion  of  them  may  be  omitled. 
The  uririH  iisinilly  KufTor  firHl,  11.4  we  havo 
wiid.  The  marked  projeelion  of  the 
tcapulit,  from  Ihe  paralysis  of  the  ser- 
ratiis,  in  c.<(>erially  I'lmracteriittic  ( Fi^. 
IS'2).  If  we  try  to  tiike  l)ie  patient 
under  the  eluxilders  niid  lift  )iini,  the 
shouldeni  are  perfectly  limp.  They  are 
tliorefore  Iinniedtately  raided  m  high  that 
the  head  conies  between  Ihe  slmulders 
("loose  shoulitcrs ").  The  moi-l  strik- 
ing fe»tiirt>fl  in  tla^  anterior  wall  nf  the 
cheM  arc  the  flatlening  in  the  region  of 
the  ]KK'ti)rali.<i  niid  the  }H'riiliHr  foIiU  nf 
skin  on  the  anterior  edges  of  the  axills. 


Kio.  183. — Muaculiir  ilylrni.hy,  I'rtimt- 
oenc>e  u(  thv  iH.-u|)ultu  wIipq  lln-  uniLS 
an?  huii^iiti  ilowti.  (ErInuK«u  Mi-Uicul 
Cliuic.) 

If  the  patient  wnlka  we  can 
oft(fn  iTfcijftiize  the  disea-  r 
a  dislunce  iit  tho  first  ^^jhnnc 
by  the  peculiar  gait.  Tlie  up- 
per part  of  tho  hody  ii*  earritHl' 
tmcrkward  (loriliwisol*  the  him- 
liar  vorichra;),  and  tlie  gait  in 
waddling,  Rincc  Ihe  pelvis  can 
uo  longer  l>e  held  pmperly  hy 
tlie  weak  glutii-i.    On  sl^ioping 

and  rising,  the  same  sytnplonis  are  seen  as  havo  previously  l»een  desicrihiHl  (Fig. 
178).    As  a  rule,  in  the  juvenile  fomi  the  face  ia  not  involved,  but  we  can 
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sometimes  detect  slight  dislurlwiDcee  of  the  facial  iimtK-loit,  enpofially  defwtive 
closure  of  the  Vnh  ami  iiMiliilily  to  wliit^lle  ( Fifi.  ISl)-  Wf  oiicf  mn'Ie  the 
iriU-resting  ohst-rvutinn  that  tlic  uihilt  hmtlicr  o(  u  ydiuig  nirl  suffering  fn>m 
juvenile  dystrophy  showed  thetn?  (roiigenilul?)  aridmalies  in  the  face  from 
earliest  childhood,  witlunit  showing  any  further  indications  of  dvKtrophy.  Bul- 
bar symptoiiifi  are  as  rare  as  in  tlie  other  forms,  1 1  Is  of  aigniiieaitte  tliat  the 
interctwital  imisclos 
■nil  thf  i]ia]>hnigiii 
may  tlnally  atrophy, 
and  the  consc'|iient 
respi  ratory  d  i  sttirl>- 
lAnce  nifiy  U*  ilie 
'cau»e  of  death. 

Tile  coume  of 
jii  ven  I  Ic  dystrophy 
is  very  chronic,  like 
that  of  all  the  other 
forms.  The  disease 
progreiwes  very  slow- 
ly atitl  often  seems  al- 
most totiEand  still  for 
a  long  time.  Many 
caseit  liave  heen  under 
observation  Tor  twen* 
(y  or  thirty  years. 

We  may  mention 
in  concliisioji  that  in 
some  cases  of  flyatnv 
phy  the  trouble  h:i-4 
been  seen  to  he;*!!!  :\i 
a  more  advau<i'd  ;i;;(' 
—from  forty  to  tif- 
ty — but  in  other  re- 
ipeets  theiM>  caties  dn 
not  differ  from  the 
general  type,  al- 
though we  have  no- 
ticed   that,    in    pucli 

casce  OS  begin  relatively  late  in  life,  the  muscles  of  the  pchHa  and  thiglis  were 
ohiefly  affc/led,  so  that  the  patient  cimld  not  stand  or  walk  while  the  arms 
still  jK-rformed  tlK-ir  funcrinn-i  t«i!pr.ihly  well   (Fi?.    18."). 

Diagnosis  of  Uyopathio  MnscuJar  Atrophy  (Muscular  Dystrophy).— Xnw 
that  the  typ'*  "I  niynpHlhic  riKisciilar  ilyr^lmphy  iias  liei'h  eslidilislied  in  all 
ilB  details  hy  iiurnt.riMis  iihserviiMons,  the  dingiKisiss  is  usually  nr>  longer  ilif- 
fieult.  The  geuerir  <x-eurrenee  ttf  the  dtjfrase,  its  development  unnally  in  diihl- 
hood  or  youlh.  the  remarkable  n^giilarity  in  the  sidec-l ion  of  nniscles  affeoted, 
the  alwentv  of  fihrillary  i-oiitrniTlions  and  alwt  of  electrical  reaeiion  of  degi-n- 
eration  in  the  offtietod  niiipclos,  are  the  chief  prilnls  upon  which  tlie  dingnoRis 
is  to  he  bused  in  the  iiidiviilual  cawe.    If  we  hear  in  inind  these  peeuliarities. 


A 


\-u.  l'».j^^l'rf>gr«iHve  mj-oiwithir  iriiirinilnr  mnnilty  n(  rlit- jni-[(inii.i, 
uiHiir  arnia,  aiut  muiirli«  at  ihn  |>e]\'ia  ainJ  lliiiih.  OnJiimry  ixtsi- 
tiuji  'tt  ttif  putit'iit  ill  niltiuK;  hu  ciiii  D^itbc-i  at^iid  uur  woJk.  (Por- 
imrinl  (>h«-rviition.) 
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the  distinction  from  the  »pitml  and  neurotic  amyotrophlM  or  from  other  sim- 
ilar ty|)e«  of  iliseaj*  (j^yringuuiyflia)  is  uj-ually  wisy,  ttuly  a  few  ch^mji?.  which 
clinically  Boeni  to  prejwnt  Transition  fornin.  remain  for  a  time  uncertain  in 
their  aujilimiical  ilolenniaalion.  We  iriunt,  lioMever,  indiL-ute  one  condition 
which  nmy  soiEielinies  give  rise  tn  inistakos  in  diagnofti» — namely,  vonytnital 
mttgcuiar  defect*.  In  some  pci-sona  vrc  find  ttiat  certain  nmscles  or  inrta  of 
muscles  are  ahsent  from  birth,  and  it  is  remarkable  iliat  it  in  g<*ncrally 
the  same  muscles  which  are  inont  often  alTccleil  in  nniscular  dystrophy,  €»- 
pwially  llie  pfcifjriilift  major,  or  at  least  its  sternal  portion,  the  aerratl,  ilje 
rhoniljoitlel,  llie  tnt]u>xii,  etc.  Kul-Ii  congenital  muscular  defecU)  naturally 
pri>scnt  at  the  firnt  ;;)iince  h  very  »itnilnr  picture  1o  that  of  a  patient  witli 
dystrophy;  hut  we  can  usually  ilccide  correctly  as  lo  the  condition  by  c«n?riil 
inf|uiry,  t«inc-c'  in  case  of  congenilnl  nnistular  deructrt  the  ahriormalilien  have 
alwayit  been  preiwut,  and  they  ulw  show  no  noticeable  incntatw  in  tli«  course 
of  year?. 

Treatment. — The  treatinunt  of  myopathic  muscular  dystrophy  is  spjdom 
suecessfii!.  We  may  nonietiitics  ohtnin  o  certnili  ini])roveiiieril  by  jicrsislont 
treatment  hy  electricity  or  inas.-aj;e;  IjuI  at  present  luiy  (.-onsidcrable  alteration 
in  the  counje  of  the  discHAe  is  beyond  the  domain  of  pogsiljiUty.  [I'ersjjitonl 
and  systematic  gymnastic  exereii^eE  sometimeB  have  a  decidedly  beneficial 
efTeet. — K.I 


6.   PRIMARY  DEGENERATION  OF  THE  PYRAMIDAL  TRACTS 

{Primary  Lateral  SeUroaia,     S[taslic  Spinal  Parai^na,     Motor  Tabe«.     Spattnodie  Taht»  />oraatu) 

While  in  nil  the  forms  of  primary  diiwase  of  the  motor  ayatem  thus  far  de- 
gcrilied    the    iiiiisc!c-«   tire    involvi-d    primarily   or   swundarily,    and    muecniar 
atrophy  thcR'fun'  playw  a  U-acjiriji;  jiart  in  the  idinical  picture  of  all  (ho  dis- 
CBitc$  dewriU'd  alxive,  in  rare  vnxf*  the  dcg<'ncration  may  lie  limited  to  tlie 
central  neuron  {I'yS  of  Kijif.  1*38.  page  IJliS)  of  tlie  motor  tract.     In  such 
crtfics  a  tvpe  i)f  diei'asc  tieu'l'ips.  in  wliich  indeed  the  iligturlmiices  are  exclu- 
sively motor,  but  in  whiih  muscular  atrophy  is  completely  absent  at  least  for 
a  long  time — n  ly|Hf  of  disease  to  which  has  been  given  the  name  of  " xpiutic. 
spinal  jmrnUjsis"  (Krb,  Charcot).     Tlwre  is  no  doubt  that  such  primary, 
isolated  tlep'rnTiili«iii  of  the  pVTaniidfll  tnict  rnav  occur,  without  involving  the 
wripliend  motor  neuron  (cell  of  tlic  anterior  horn  with  its  process,  the  pe- 
riphcnit  niotur  nervi-i ;  l>ut  \\\'.  must  vmphu^iice  tliiit  the  degeneruiion  is  not  al- 
vavi>  liniitrd  lo  tho  lateral  pyraniidul  tracts  in  the  strict  >ii?nge,  hut  frequontly 
iffcct*  the  inr>tor*fiber8  nf  llie  an  tern-lateral  tracts  in  their  entirety.     More- 
oviT,  primiiry  degiTi^Jiition  i»f  tin-  pynimidal  tracts  it;  often  fouml  tiARoeiiitetl 
with  degt'oeration  of  olhcr  nciirnn  ftyHlerns   (laleral  ccrelxdlnr  traclo.  posterior 
eolttinns).    Thus,  Hie  anati'miml  picture  of  a  "  eomi»ined  tract  disease  "  arisen. 
Type  of  Spastic  Spinal  Paralysis. — Three  symptoms  predominate  in  the 
MrtuK  of  s(«isli<'  spinal  pnrnlysis:  motor  paresin,  hyiKTtcmicity  of  the  mu^les 
la>jinl*r  riiridity),  and   the   increase  of   the   tendon    n-fle^es — the  pat^-Ilar 
jj.,   ^uJ  mikle  rionus.     'Die  loss  nf  motor  power — we  arc  s[i«'jiking  at  present 
y^«  «f  lb*  siwsli*'  piriilynic  of  the  legs,  which  is  by   far  lite  most  frequent 
^J  tfar  i«*t  elearlv  markcil — is  found    in   various  degrees,  from  a  simple 
«{  nutrtitent  to  a  eumpleie  and  more  or  le^s  extensive  paraly«ii». 
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As  a  rule>  only  the  flexors  (^liortencrs)  of  tlie  legs  beconie  )>an.'tir  al  first, 
while  the  extensors  Klilt  rptuin  their  full  power.  But  Hcxion  of  thi-  leg  is 
aJao  altered  in  a  pwuliar  wav:  with  i-acli  utlenipt  to  draw  the  leg  tnward 
the  trunk,  a  coim-idcDt  marked  c-ontraction  of  the  Lihialjg  antieus  muBclc, 
wliich  c-annot  Ite  siippPfHSfd  hy  (ho  imlirrit,  mul  wlii< ■^l  mii  Ive  rii-ogiiiwd  by 
ll»*  (iroiiiiiicnce  of  itti  tfiid'iii  (s)K'Ii1I(*<I  tiliialis  phcriDincnon ).  eiisiu's.  Some- 
litiK'^  (ju»tt  as  ln-'niipk'fiii'i^}  iht-  pjiiieiits  i-amiut  extend  tlic  f(Mit  dorsally  of 
their  own  acpord,  whereas  if  the  entire  lejj  i»  draHii  U]],  a  marketl  dorsal 
extension  of  the  entire  foot  occurs.  Thi«  iihcnnmcnnn  it:  e\plairi[-d  liy  the 
reafion  that,  in  constHjuence  of  the  (leK<'neralion  of  tiie  lateral  pyramidal 
tracts,  the  innorvntion  of  the  iniiacles  can  only  occur  in  jfroups  ("syiicr- 
gi(tally  ")  and  no  lonj^r  in  the  single  muficles.  The  pyramidal  tract  is  prob- 
ably principally  a  tract  for  the  finer  graded  and  isolatod  motor  i-timuli,  while 
the  other  motor  paths  of  the  antenhlateral  tnictH  serve  more  for  the  roaraer 
iiioverncnts  executed  liy  entire  gronjis  of  inuschrs.  If  therefore  a  complete 
paralysis  of  all  the  iimwclcs  Jiiially  fiiriiic-i,  we  can  assume  witli  certainty  an 
e\len!iion  of  the  ilexcncnitiou  beyond  the  limits  of  the  lateral  pyramidal  tracts 
to  all  tlie  antero-lateral  motor  tracts. 

The  c  ha  racier  i(!  tic  "upaj^tie "'  feature  of  the  paralysii*  ia  in  all  probability 
due  directly  lo  the  degeneration  of  the  tiben*  of  the  latfral  pyramidiil  tract.  The 
fundunu-ntal  clinical  ^y^lptoms  of  "  spn^tii-  ]i«ni[yfii«''  due  In  tliis  dcgcncni- 
tion  are  the  hyjicrlonicity  of  the  muscles  and  the  incrcarie  of  the  tendon 
reflexes.  Both  syniptuma.  indeed,  arc  to  he  regtirded  as  in  pnrt  idcnlical,  for 
the  rigidity  of  the  muticle-s  zimy  alswi  be  of  reflex  origin.  If  the  tendon  reflexes 
l»e  much  increased,  ilie  n'flcx  lenj^ion  of  the  muwics  lomes  on  even  upon  the 
alretching  and  |nillinjr  of  the  U'lidnns,  which  are  excitetl  liv  the  wei-^'ht  of 
the  limba,  or  by  any  active  or  pasBive  movements.  The  reflex  muscular  tension 
oppo-ses  any  atlcrnpt  at  motion,  ^f  we  trv  to  flex  the  leg  pntwively  at  the 
knee,  or  if  we  try  to  extend  Ihc  f<M)t  dorsa]ly.  we  find  it  nlmnjit  inipd.-'silile  to 
do  8o.  The  more  rapidly  and  i-uddcnly  we  try  to  jjrodnce  the  motion,  the 
more  marked  is  the  niui^eular  resistance,  wliich  can  scarcely  t«  overcome.  If, 
however,  we  go  to  work  very  slowly  and  cautiously,  and  avoid  any  sudden 
tension  of  the  tcndiins,  we  ran  ntnin^l  nlwiiys  fli-x  llie  leg  witlmut  Kjwcial 
trouble.  If  wc  put  the  patient  on  the  cilirc  of  the  bed.  the  Icgn  do  not  hang 
down  laxly,  but  they  ujiually  fall  at  once  iiilei  u  vig^irouss  extcu!*or  telanns.  since 
the  weight  of  the  leg  puts  tht^  unadricciw  intf  contractii»n  l»y  tlie  tension  on 
the  liganicntnm  patella*.  A  convulsive,  reflex  tremor  of  the  whole  leg  often 
cnmes  on  at  once,  similar  to  ankle  cli>nus.  If  wi-  examine  Ihc  patient  wliilt- 
in  the  bath  we  find  llie  •*pnsnit4  diH'iderlly  less,  beeaose  in  the  water  the  In- 
fluence of  the  weight  of  the  limb  is  'liminished.  In  addition  to  the  reflex 
rigidity  caused  by  extcnial  mechanical  istitnuli.  a  direct  hypcrlonicity  of  the 
muscles  (an  increase  of  the  continuous  mean  muscular  tonus  caused  by  a  losy 
of  the  depre^.sor  filwre  which  ni>rniallv  alTi:'cl  it)  is  fre(|uently  present.  In 
many  casc.t  t!ie  muscles  ajipcar  itmliniially  rigid  and  tens*!  to  the  touch,  the 
1*^  are  in  a  condition  of  continual  extensnr  tctann*  and  adductor  omtracture. 
If  we  attempt  to  elevate  one  leg  pasnivi-Iy  or  abduct  it  from  the  l>ody,  the 
other  leg  and  the  entin'  iK'dy  coon  follow.  In  the  rbirsal  flexors  of  the  toes, 
e!»pcciflllv  of  the  great  loe,  this  t-oiitinui^d  liyi>eitiiiiii'iiy  Id.  as  a  rule,  very  evi- 
dent.   The  clinracterifitic  pheuomermn  fnutid  in  all  spastic  {Miralyws  of  tliUtlegs 
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— via.,  (hat  the  cutAJieoiis  reflex  of  the  great  toe  prodnccd  by  Ftrokin^  tlio 
of  the  toot  [or  irrilHling  tlio  tiliinl  region]  oeouTfl  as  a  dorsal  extensiuu 

calleil  Babiiwki  [ami  Oppenheim)  reflexM) — 
probahlv  ilepvnds  uu  the  above  uirtiiiiistaiioes. 

Active  motion,  as  is  uaitily  explainH*!, 
al^o  lie  impaired  from  the  inhibitory  aclio: 
of   the   tonic   and    ruflex    ^pafiniD.      'Vk 
(Ipgrot^  of  di»turbiinc«  of  motion  is  thi 
increased,  and    the   paroftis   oft<?n  eeems 
greater  than  is  really  the  case.     The  in-, 
tluence  of  the  mast-ular  icnsion  ta  e6pe>, 
rially  maniftriit  in  tlic  j^ait  of  the  patient 
Af   Init);  a.<(  walking   lit  still  possible,   «« 
notice  very  planily   that  it   is  rendered' 
ditliciilt,  not  only  by  the  muscular  pa 
»'is,  lint  also  by  tlie  stiffnesB  of  the  le^. 
Tlie  patient  walks  with  short  an'l  difti- 
ciilr  fitejH!,  the  \i!gi  are  itcarcely  flexe*!  at 
the  knee,  and  the  feet  are  scarcely  raiito 
at  all.    Thu  feet  "slick  to  the  floor''  an 
arc  slowly  slid  forward,  and   there  is 
marked  leinleucy  to  walk  on  the  Ices,  from 
the  contraction    in   the   muscles   of   the 
calves.     The  weight  of  the  body  alone 
pressoR  the  feet  dow^nward.    We  term  thin 
veTv  i.linracteri(!ilic  furni  of  gait  the  fiiia^tic- 
pnrelic  gait. 

The  increase  in  the  tendon  reflexes  may 
also  exist  without  the  presence  of  any  afiecial 
motor  )>flrctiis  of  the  nniscles  at  the  »iiiie 
time,  hul  KJnce  ttie  motion  ts  not  a  litiJu 
iiifluencetl  iu  such  n  case  by  tlie  constant 
spasms,  a  disturbance  of  motility  may  be 
produced,  which  we  have  called  "  spastic 
pseu  do- para  lysis,"  or,  more  properly,  pseudo- 
pHivsis.  In  tltpse  castts  the  iiiUKi'ular  strength 
is  almi)!«t  norniul,  and  the  patient  can  walk 
for  quite  a  long  lime.  Xcverthelesii,  all  \nA 
nuivetiients  tire  stitf  and  ditTicult,  and  the  guit 
shows  all  the  (jccniliarities  of  the  pure  spastic 
gait.  The  steps  nrft  nol  very  Khort  ami  iboy 
follow  one  another  quite  rapidly,  hut  the 
legs  remain  perfectly  alilT  and  are  warcely 
rniwil  from  tlie  gr*>und,  and  Ihc  patient  walks  olmnst  entirely  on  his  Irx-s. 
In  the  house  tiic  paiieni  walks  with  a  noisy  siiuHle,  and  in  soft  sand  ue 
can  Mv  the  furrows  drawn  by  the  feet  as  they  slide  along  the  ground.  Since 
the  Achilles  tendon  1;^  made  tense  at  each  step,  and  since  a  reflex  eontmction 
(if  the  mti!U'le»i  of  the  calf  respondt;  to  tlii^  tension,  earh  step  ih  often  followed 
by  B  tburt  tifliug  uf  the  whole  iMMly  ("  teetering"  spastic  gait). 
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Klu.  JWl  -S(nMlir  dplHnl  paralyidft. 
l^tutriiuMis  muscular  riKidity  of 
thf  trunk.  «nn»,  ami  Irgn.  tt'lwu 
■U|>|)(>r(>><l  (ram  tH'biml.  Itn-  |>ii- 
liftit  <?«'■  Hiaiiil  a»  slilT  ma  n  post. 
<Krln]iRt>ii  Mi'Jical  Clinii?-) 
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Although  the  symptoms  mentionpfl  are  thi?  oharaoteristiL-  positive  features 
of  "  tpaatic  spinal  pnraljKis/'  yet,  in  the  original  sense  uf  the  won.!,  the  afFec- 
tlnn  is  alsn  characterii^ed  by  the  fflct  that  certain  other  spinal  symptoms,  espe- 
cially tlisturbflnces  of  scnsihility,  disturbances  in  micturition  ami  ilefwaticm. 
tiiusijular  uiropiiy,  ami  other  trophii:  syiiiiJtoiiis.  are  entirely  absent.  Only 
when  such  wai<  the  ease  have  Krh  an.l  Charcot  claimed  that  a  special  anatom- 
ical caaise  must  lie  at  the  bottom  of  the  poeuliar  j,T"iip  of  i^yinptoHis.  which 
they  MjsjMt'teH:!  tii  l;e  »  primary  clii*ease  of  the  luleral  columns — thnt  is,  of  the 
pyraniitlal  traets  jiartieularly.  Thiii  siispieiou  was  entirely  warraiil<_'tl,  since 
the  picture  of  pure  spai^tic  spinal  paralysiiii  could  be  explained  by  no  other 
anatoinic-al  theory.  A  dcjiicncration  in  the  lateral  colutuus  explains  the  innlov 
parcfiis,  explains  the  incn'ase  of  the  tendon  reflexes  by  tlie  losa  of  reflex  in- 
hlliitory  influenees,  and  the  inerofl(^r<l  tonic  tension  of  the  ntui^Ics.  Aetiml 
I'vidi-nci?  of  the  iKi-urrence  of  ]>riiiuiry  svfteniie  ik'gem'ration  in  the  lateral 
eoluinne  could,  of  eonrse,  be  furnished  only  by  anatoniieai  observation.  This 
lias  now  actually  takeu 
place,  so  that  at  pre>i- 
ent  there  e-an  no  longer 
ln>  any  doubt  of  the  oc- 
eurrenee  of  a  "epastie 
spinal  paralyaia ''  in 
the  original  sense  of 
Charcot  and  Krb.  If 
we  observe  the  same 
morbid  picture  not 
only  ill  primary  de- 
generation of  the  py- 
ramidal tract,  but  aUo 
In  other  eases,  it  \»  <lue 
to  the  fact  that,  under 
certain  cirCTMiislaneofi, 
other  diseases  may,  at 
least  for  a  tiiiu?,  in- 
volve the  lateral  col- 
umns ahnoi^t  exclusive- 
ly, and  OMpocially  the 
pyramidal   tracts. 

Si  far  as  our  prea-' 
ent  kiiowledjie  extendtJ, 
the  aifei-tioEi  comes  on 
in  two  Honiewhal  dis- 
tinct clinical  forms. 
The    first,    may    he 

brought  into  the  cloRest  relation  witli  atuyotrophio  lateral  ecleroiiis.  As  we  have 
seen  above  (fiago  :i7I ),  we  Dften  find  in  typical  atuytitropbic  lateral  gclerosis  a 
pure  iijflistie  parpsig  in  the  le^rs  wilhoiit  any  Iriiee  of  museulnr  alr<)[jhy,  while  in 
the  arms  and  the  bulbar  region  tljcre  is  more  or  less  marked  inusi^ular  atrophy 
l>esideii  the  spaatic  gyroptoniB.  There  are  aji^o  caws  of  disease — lliey  oi-cur 
usually  in  comewhat  advaneetl  life  and  sporadically ;  that  is,  not  generically  aa 


Fir.,  187. — .'^paslirnpirwil  [irtrdlyaw.  Imimlitive  Isiiicluiis.  The 
wmitf  ]jtLl.i>!ijL  nri  FiK.  IHli.  l*ynipt(inw  of  nm.vwtrupliit  laU-ral 
ErluroBifl  c&hms  on  later.     (ErlaURVn  Mcdioal  riinitr.) 
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11  rHtiiily  disease— wiicrf  Hpastie  rif^iility  and  [jiiresis  (levelop  not  only  in  the 
\&^,  liiil  ulsu  in  tltL-  trunk,  the  uriiiK,  u^t*I  tlit>  ftic*^,  without  a  Irace  uf  iiiusmiUr 
atrophy.  In  the  course  of  a  few  years  the  patient  linMlly  becomes  almost  com- 
pletely stiff  ( Fijr.  186).  The  ntHTnesy  is  due  isolely  to  ilie  iiiust-ular  ri^i^lity, 
and  only  on  tlie  further  pro^^reas  of  tlie  (lisonw;  dots  the  niiist'uhir  rigidity 
cvcntuallv  ^o  on  to  cuniplele  paralysis.  Tli<*  arms  altto  bIigw  prniKJUur-ed  hvper- 
trmicity  on  jui^ttivc  movenient,  Impiilfiivc  lau^'liinf:;  and  crying  hIsu  ot-i-ur.  jn^t 
as  in  amyotrophic  lateral  scterejBis  <Fig.  187).  If  we  have  the  rare  opiwrtuoity 
to  make  an  autopsy  on  ftm-h  a  rase,  we  find  a  marked  Hystemie  dep-neratian  in 
both  lateral  column^,  cliietiy  in  (he  iTgiun  *if  the  pynimidal  tract,  Pt/S.  Iiut, 
©specially  if  the  case  had  progressed  to  a  condition  of  true  paralysis,  involving 

other  bundles  of  fillers 
in  (he  antero-lalemi 
I'idnninH  as  well.  The 
dcfrenerfttion  of  the 
pyramidal  tract,  Fi/S, 
may  be  traced  u  p- 
ward  througJi  the 
pyramids,  the  pons. 
and  the  crus  to  the 
internal  capeule.  TIw 
ganglion  eells  in  the 
anterior  Imrns  of  the 
spinal  (Hird  arc  en- 
tirely nurinal  or  Chey 
show  only  insignifi- 
cant changee.  The 
clofie  relationship  be- 
twoen  tliih  form  of 
'*  pni-e  lateral  eelcro- 
ais"  and  amyotrophic 
lateral  sclerosig  \a 
sliown  hy  the  (aci  that 
the  one  disease  may 
develoiJ  intn  the  ntlier. 
After  the  typical  af- 
f»H.tion  of  lateral  acle- 
roitis  haH  <.x>ntimied 
in  its  pure  form  for 
some  ypars.  atrophy 
may  f;ometiriip>i  finallv 
develop  in  the  smnJI 
muacles  of  the  hand, 
the  tongue,  etc. — in 
short,  there  is  clinical  evidence  that  the  periphfral  mottir  neumn  has  hegnn 
to  degemrate;  but  tJic  alniphy,  as  a  rule,  rcitmins  cuuparativcly  slight,  al- 
though diffiTi-nl  degi-ees  rjf  transition  forms  probalily  occur. 

A  [MToiid  well -characterized  form  of  primary  dcgcnLTaiion  of  the  pjTainidal 
tract  is  the  hereditary  or  family  spastic  spinal  pnralysi!!  whieli  has  been  de- 


Fio.  IBS. — ^Fnmily  n|wslir'  miiriiil  i 
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rferibed  by  me.  This  shows  iti* If  in  several  mi'iiiliCTs  «f  the  same  family,  espe- 
cially in  brothers  and  fislcrs;  in  this  form  tht-re  very  graJually  dcvelups,  in 
the  foiinie  of  years  aiid  years,  a  constunlty  inerensiuj;  riffidity  ivf  the  legs  with 
incroflsod  tendon  rclli-M-s  and  all  Uic  motor  disturbance:?  deprndent  thereon. 
Tlii'^'ait  h  pruiiouiieedly  spaatie,  tlie  f*>et  elin^'  lo  i\\v  iJoor,  the  legs  are  pres^iRd 
firmly  logetlier  from  the  contraoture  of  the  arldiietors,  and  nn  walking,  one 
foot  can  pass  the  ollu-r  niily  with  diftiiiilty.  The  patient  trewU  only  nn  tlie 
anterior  jjart  of  the  fijnt ;  the  wluili.-  body  is  pmjtTltnl  stillty  fnrward.  so  lliat 
the  patient  han  Id  hold  a  cane  in  fnuit  nf  himself  to  keq»  fi-oni  fallin;;  forward 
(Kig.  188),  Kora  l<»ng  time  the  purely  sjm^lic  (-ymptotu!^  outweigh  the  paretic 
(tipaptic  pBeud<>-paralyBii'),  and  only  very  gr'"'"'''ly  *if>w  the  spastic  guit  be- 
com«  ppflMie-paretif;.  and  an  actual  loss  of  nuiseular  strength  ensue.  The  gen- 
eral wjndition,  the  !M;nsihilily.  the  bhuhli-i-  and  the  rmiseiilHr  initrltiini  may  re- 
tiiain  iinalTr*i'l*.-d  f<n'  a  long  time  or  until  the  end.  The  disease  usually  iK-gins 
somewhere  between  twenty  and  tbirly.  but  .•^onie  cases  upparcutly  (K-lut  in 
children  also.  There  con  hardly  be  any  doubt  that  the  disease  is  due  to  a 
conjrenital  morbid  prwUi'po.-iilion  of  the  pyramidal  traet,  and  that  thus  it  ia 
eloj^ly  connected.  a'tiohiKifaily.  with  the  other  forms  of  hercditjiry  systemic 
diseaM.',  cspcelHlly  with  lieri-<lilary  niuseiilar  atrophy;  lint  llie  anatomical  ex- 
amination of  tlie  spinal  eorti,  which  has  been  [Misiible  thus  far  iu  only  a  few 
cases,  has  sliown  dit^ea-ie  in  the  lateral  cer»;bellar  tract  (A7^')  and  the  columns 
of  HoU,  Iwsidc's  dc;^•nerlllion  in  the  pyramidal  latero!  tract  {I'ffS) — that  is, 
in  the  territory  of  the  neuronK  of  tiie  lunihar  spinal  j^anjflia.  AnaiDnueally, 
therefore,  herptlitary  f^pastic  ?!pinal  paralysis  niujit  al«>  be  termed  a  combined 
syntcniie  disease. 

Besides  the  two  forms  of  primary  degeneration  of  the  pyramidal  lateral 
tracts  (/'//•>')  alreiidy  mentioned,  which  in  our  opinion  are  perfectly  well  estab- 
lished clinically  and  anatomieally.  there  are  in  reality  several  other  forms  of 
diseat«  whose  clinical  symptoms  arc  in  the  main  Ihnse  of  spa.«tLC  spinal  pa- 
ralysis, while  llic  anatomical  i'hiinj;i's  consist  of  n  primary,  more  or  IchS  strictly 
systemic  disease  of  the  lateral  etduiiins  alone,  or  of  the  lateral  and  posterior 
columns.  In  the  latli'r  ease  ataxia.  Idadder  {lislinlianees.  slight  distiirhHlice.'* 
of  sensation,  etc..  may  at  time?  be  adtlcd  to  the  spastic  syniptora'*;  but  !*ince 
wc  hare  very  little  deliniie  knowledpo  nf  these  rare  forms  of  dliW^asc,  we  cannot 
at  present  give  any  snilable  description  of  them.  Many  of  these  diseases  seem 
to  lie  exofrenons  in  origin  and  to  be  es[iccially  conncctitl  with  prex-ioui*  syphilis. 
OlhiT  rat^es  arc  rchiii-d  a'tifiloj^ieally  l<>  severe  general  i-onstitutional  disease*'. 
e>|tecioUy  pernicious  aniemia  {'j.v.).  We  nniy  alsn  mention  that  a  ptne  type 
of  H|>astic  spiiiul  paralysis  may  he  produced  by  chronic  poisoning  with  lathynis 
seeds  (latliyriis  sativus  and  lalhyrus  cicera,  the  sii-ciilled  veteln's.  which  an-  nsisl 
to  make  bread  in  southern  cnuntries).  Systemic  degeneration?  of  the  spinal 
conl  alw)  occur  in  jtcllagra  [si-e  .AiijM-ndix  1,  wliich  is  eominnn  In  northern  Italy 
t^rtm  the  continued  use  of  diseased  or  fermented  niaiie.  This  s<>nietime8 
cau>*»«  especially  marked  spastic  symptoms,  besides,  of  course,  many  other 
spinal  and  njcntal  8yni|>toms  (Tuczek). 

[(.lowers  1ms  given  the  name  of  ata.rif:  pampU^ia  to  a  class  of  cases  of 
combinc<l  degeneration  of  tlm  lateral  and  po-^tcrior  columns,  which  are  by  nn 
means  rare.  The  distcane  comes  on  gradually  in  tuidille  life,  nsnally  without 
any  definite  ciiuse.    Men  an*  much  more  fni^uenlly  affected  than  women.    The 
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early  symptoms  rcpcmbic  those  of  spnstir  purui>legia.  with  the  HdJitinn   of 

ataxic  unatt-adincss,  wbich  may  be  at  lirsi  the  most  prominent  symptom. 
There  are  very  rarely  any  li^'htninp  pninw,  hut  there  U  at  tJoics  a  dull  pain 
in  the  legs  or  the  iJucriiin.  There  is  rari'ly  any  impairment  of  (tensation.  The 
tondfin  n-Hexes  are  usually  mueh  exag>;e rated.  Sexual  ^lower  may  he  lost  early, 
and  the  bladder  and  rectum  are  often  affected.  Reflex  immobility  of  tlie 
pupils  and  optic  atrophy  are  rare,  but  nv.«tagiims  is  oeeasionally  noticed.  The 
arms  are  iieiuaMy  involved  later.  Mental  symptoms  are  rare.  The  diseaiie  i& 
slowly  pro}»re>*ive,  hut  it  rarely  proves  fatal,  dt^ath  being  its-ually  due  to  some 
iiitercurrLMil  disease.  The  exlvni  of  the  degeneration  in  the  cord  varies,  but 
it  is  never  so  well  marked  in  the  posterior  columns  as  it  is  in  tnie  tabce. 
I*utli«m  !ias  descrihed  a  type  of  degeneration  oeeurring  iiUci  iti  adidt  life, 
hut  unic}i  iriore  fR*(|UL'nt  in  women.  In  his  cases  the  Iroultle  seemed  to  bt-  not 
iufretiuenlly  aifSdeiaLed  with  profound  unEemia  or  other  forms  of  maluutriLion. 
I'ara'-othesia  is  a  very  prominent  spnploni  of  the  earlier  Rtagcw  of  the  diMMae. 
and  it  may  conic  on  suddenly  or  rapidly  increase.  Its  apjjcaranee  in  an 
ana'mie  jiei^mi  »f  niiildle  ajje  is  ihereftire  siig^ifestive  of  the  oiist-t,  of  this  form 
of  disease.  Disturlianees  of  micturition  are  also  very  cnnimon  in  the  early 
staguii.  Ineoiirdination  and  muscular  weakness*  develop  later,  and  the  weak- 
ness may  increase  to  complete  parapleg'ia.  The  reflexes  are  usually  oxajj- 
geratetl.  but  they  may  be  absent.  The  disca.se  is  apt  to  terminate  fatally  within 
foil  cor  t'tvv  yearn.  The  piUhnliigicral  ehiin(:rw  are  of  a  de^'enerative  nature,  and 
are  most  marke<!  in  the  posterior  and  lateral  cohinms.  hut  they  are  quite  dif- 
fuse, so  that  this  type  of  disease  is  more  closely  allied  to  dllTuso  chronic 
myelitis  Ihan  to  a  sysiteniic  defeneration.  In  some  cases  systematic  g}*ranastic 
cvercises,  hy  FrenkelV  method,  prove  of  decided  benefit.  The  treatment  otlier- 
wise  is  i!ie  -tame  as  that  of  chronic  myelitis. — K.l 

Diagnosis. — Sinee  the  symptniU'Cornplex  nf  spastic  spitial  parnlysis  must 
always  arisi:>  if  the  ]>yrami(lal  tracts  are  affected  by  any  disease  in  any  part  of 
the  tivo  lateral  columns  of  the  spinal  cord  or  even  liijrher  up,  it  is  easily  seen 
that  it  may  oftt-n  be  very  difficult  or  even  quite  impossible  to  decide  in  a  g"ivrn 
case  whether  we  have  (o  do  with  a  primaiy  systemic  degeneration  or  with 
some  other  circumscribed  dij*ai*e  of  the  pyramidal  tracts.  The  chief  weifjhl  in 
diagnosis  sliould  always  be  laid  on  the  general  development  of  tire  morbid 
condition,  Ihe  a^tiolo^ieal  conditions  (several  in  n  family  afTeeted),  and  the 
strict  liniitalinii  of  Ihc  symptomatic  picture  (absence  of  any  sensory  or  bladder 
disturbnnecs.  etc.). 

The  morbid  conditions  chiefly  to  he  considered  in  different  iml  dla;fnosis  are 
the  following:  (1)  Sfultiiile  sderosts.  As  pfreviously  stated  (paj^  330),  this 
may  for  some  lime  rewMuhlc  very  cUk-pIv  the  tyjw*  of  pure  fipastie  spinal  |>a- 
ralysirt.  (2)  Stffihililic  dinease  of  the  upper  dorsal  rord,  the  so-called  .si/phHittr 
gptistic  spinal  panUijt-i'^.  We  will  consider  this  important  disease  more  fully 
in  a  subsequent  clmpler  on  s^-philis  of  the  spinal  cord.  (3)  Chronic  hydn>- 
c^pfialuf  (rirfp  infra,  the  section  on  diseases  of  the  brain).  (4)  Stiliantifi  and 
chronic  myetHix  followinir  oilier  acute  disejises  (tvphnid  fi-ver.  influcn/a.  etc). 
This  can,  as  a  rule.  1^  cnsily  distinguisbed  from  genuine  spastic  'Spinal  pa- 
ralysis by  the  mode  of  origin,  and  also  by  the  clinical  symptoms.  (5)  Slight 
compressitm  of  the  spinal  cord,  from  vertebral  caries,  tumors,  traumatic  affec- 
tions of  the  vertebm*,  etc.,  may  for  some  lime  give  rise  to  typical  symptoms  of 
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spastic  RptnftI  paralysis,  but  with  rureful  attention  ami  longer  olwervation  there 
wil!  i-rily  niri'ly  \n-  juiy  mislnke. 

Prognosis  and  Treatment — Tlie  prognosis  of  ^jiuine  spastic  apinal  paral- 
ysis is  naturally  as  unfavorable  as  that  of  any  other  systemic  di^eat^e.  The 
treatment  can  therefore  l»e  merely  symptomatic.  The  Bpastic  ftvtnptonis,  which 
an*  oflt-n  M-ry  lroiihli'soirii.%  am  inot-t  readily  iilleviatwS  by  the  uw  of  ]ong- 
t-ontinueil  warm  haths.  In  other  re^^peets  tlie  treatment  follows  the  rules  that 
oljtflin  ill  all  elirouie  utTectious  of  the  tupinul  curd. 


APPKNUIX 
CONGENITAL  SPASTIC   PARAPLEGIA   IN    CHILDREN 

ISpaatie  Cer^ral  Paratyai*.     In/antiit  Spa»tiir  Hipl^exn.     LUtlt'a  Di»t<iM) 

In  this  place  we  would  aUo  ^peak  briefly  of  a  niorliiil  oonilition,  first  de- 
scriljod  by  J.  Heine  and  the  Kn^ijlish  physician  Little,  which  is  not  vrry  rarely 
olwerrer]  in  ehildren.  The  symptoms  in  tht»>e  cases  are  pnibaUy  usually  con- 
genital, or  at  least  they  arise  during  birth  {vide 
infra),  but  from  reuaons  that  are  easy  to  under- 
stand they  are  not  noticed  until  later.  When 
the  children  come  under  medical  observalion 
they  are  usually  from  three  to  six  years  eld,  or 
even  older.  The  most  striking  syitiptiuri  is  that 
Itie  fliild  cannot  walk  at  all.  or  tic  walks  only 
with  ditHculty  and  witli  assistance.  If  we  exam- 
ine the  h'-gi(  eflrefutly  we  usually  find  liiat  they 
arc  quite  stiff,  and  havo  assinned  a  eharneterislie 
change  of  postJiuri.  The  tliiglis  are  usually 
ftoniewlmt  flexed  and  firndy  ndductcd.  and  also 
rotated  inward.  The  knees  are  also  slightly  bent» 
while  the  feet  are  often  in  a  position  of  equinus 
or  eqaino-varuft  (Fig.  189).  We  suspcet  that 
Ibis  peculiar  condilicm  of  the  legs  which  is  foiuitl, 
ns  a  rule,  in  infantile  s]iastic  paresis,  bii(  is  never 
found  in  this  form  in  tlie  s)mstic  parenis  of  adults, 
is  due  to  a  retardation  of  tlic  growth  of  the  flex- 
ors, which  are  principally  paralyzed. 

From  the  oontraclure  of  the  thigbfi  in  adduc- 
tion it  readily  happens  that  the  legs  cross  each 
other  when  the  child  lies  down,  or  especially 
when  he  tries  to  walk.  Passive  movements  of 
the  legs  can  be  pcri'urmed  oidy  t)y  overcoming 

more  or  lesii  niUMTuiar  resistance.  The  tendon  refle.ws.  especially  the  patellar 
reflex,  arc  much  inerciised.  and  there  is  often  a  persistent  ankle  clonus.  The 
Beusibility  and  micturition  are  normaL  The  arms,  aa  a  rule,  are  readily 
moved,  hut  slighter  spastic  symplnrus  may  also  occur  in  thein.  Many  of  these 
children  arc  mentally  perfectly  normal,  IcHru  lo  talk  «ud  write  well,  etc.;  bnt 
in  other  cases  cerebral  disturbances  are  also  plainly  niaiiifested.  feehle  intelli- 
gence, defective  speech,  epileptic  attacks,  strabismus,  etc.     As  the  ehild'-i 
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FlO.  189. — PoMilioji  nf  ihc  lega 
iu  roiig^'tulnl  spiutit^  icrt'lirul 
par»LyBia.  (yiti'ttli  from  per- 
sonal obMrvntion,) 
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physieal  dei'doprnt-iit  proceeds  the  symptomg  often  .improve,  but  in  peneni] 

ihe  cotididoii  is  s(atit»imrv  aiul  ii»i  priic;resHive. 

Our  knawlcdge  is  still  very  lU-fwlive  us  lo  llie  muses  of  Ihesw  mngi^nilftl 
spastic  parupk'gifis  and  lln^  atmlomicftl  changes  wh«^h  imdorlic  them.  First 
of  all  we  must  mflko  a  fund  a  mental  divi!*ioii  of  Ihe  nt'M?s  into  two  pn>ups.  In 
tht>  one  we  hiive  to  dn  with  children  who  are  Iforn  with  ffncjit  difficulty  and  with 
artilltitil  aid  (fnrcejis,  i-tc).  In  tin's  jinnip  we  can  pmhahly  assunii?  injurits 
of  tlie  brnin  during  parturilinu  from  lieinorrhage.  elt-.,  which  n-hull  in  jR^nna- 
nent  disnirhances  of  fundion.  In  the  other  ;fnmp.  wliere  the  liiiitory  affords 
no  such  evidence  (espejit  that  often  the  (ihildren  are  bom  prematurely),  we 
Uf-ually  have  to  assume  Bonie  cron^enital  defect  (flo-ealIe<i  porencephaly  in  the 
eenrhrurn.  t**ni;fi'nilal  Hpliirtiu  of  thu  (Tiotor  i-eiUers  or  of  thr  whole  pyramidal 
tract).  This  eongeuitjal  form  of  ppiL^tic  paraple^tia  may  ulso  occur  generioally, 
but  it  is  to  be  distinguished  from  the  hereditary  epAstie  |]araly8t8  nbovo 
dewrilwd,  which  deveUi|«  slowly  and  only  in  later  life,  and  is  pnvKrejwive. 
HowL'ver.  Kunie  ohj-iTvationa  apfieiir  Ui  u«  lo  favor  the  belief  that  there 
is  a  "true  spastic  Ppinal  panilysis,"  which  may  already  develop  during 
childhood. 

In  till'  way  of  treatment,  we  may  expect  most  from  regular  g}-mnaRtic  ex- 
ercij'es.  Suryienl  Inirrfcreno;  ( lenolomy,  tninsfiliintalion  nf  lendon.-i)  and 
orthopedic  njipliamrct)  may  Mimetimeti  considerHhly  improve  tlie  child's  ability 
to  walk. 


CHAPTKll    X 


ACUTE  AND  niROKir   POLIOMYELITIS 
1.     SPINAL  PARALYSIS  OF    CHILDREN 

{Acute  Poiwrnj^UiM  in  Chitduni) 

iEtiology  and  Patholo^cal  Anatomy. — In  children  there  occurs  quite  fre- 
quently a  definite  and  well-flianKtcriwtl  fonn  of  pHralyjiis,  for  the  first  accu- 
rate knowU^dge  of  which  we  must  thank  Jacob  von  Heine  in  1840.  Altliough 
Heine  subseiiueiiilv,  in  18(iu,  expie-iited  the  opinion  that  a  disease  of  the  spinal 
conl  formed  the  basis  of  the  parnlysie,  the  first  actual  conhruialion  of  thin 
opinion  was  fiirnished  by  l*r6vnst  and  Vulpian,  Charcot  and  doffroy,  and 
others,  so  that  at  present  we  are  justified  in  exchanging  the  old  term  "essen- 
tial paralysis  of  children"  for  the  name  of  "spinal  paralysis  of  children." 
The  opinion  1  Iwve  held  for  a  long  time  tluit  Kliologically  entirely  eimilar 
inflantniatory  protres&es  can  occur  in  other  parts  of  the  nervous  system  (brain, 
poiu,  cte.),  }ia8  been  ret^'idly  confirmed,  esiwcially  by  Scandinavian  investi- 
gators. W'ickniann  baa  jiroposcd  |o  group  all  theso  difterent  l(«'nlizatiim  typoa 
of  the  eanie  disease  together  under  the  name  of  '*  IIcinc-Mediirs  disease.*' 
[In  the  recent  epidemic  in  New  York  tlie  spinal  lyin^  was  found  to  be  the 
pre<Ioniinatiiig  form,  and  all  other  fnrnifl,  the  a.«cending  t>'pe,  the  bulbar, 
pontine,  cerebral,  ataxic,  polyneuritic,  nieniiigeat.  and  nlmrlive  tyyen  repre- 
aenti'd  ran-  variclJert.  For  Ibis  reiuMjn  the  cnmniittee  who  investigated  the 
^idemie  felt  that  there  was  not  ButJicient  re«Bon  to  ailopt  the  term  Heine- 
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Meiltn*»  tliecase  in  place  of  the  old  name  cpuleniie  poliomyelitis.  No  case  of 
die  cerel>ral  eurtical  tyiK;  wns  olisorved  in  liic  Saw  Vurk  epideinie. — K.] 

As  tho  naino  intiit-jiic-s,  tho  alTcctitm  oiTUri-  i-hiclly.  If  uttt  (.'si-IiiHivelv  (vitie 
infm),  in  fliildren,  and  is  most  frecjucnt  in  the  earlier  years,  somewliprc  lie- 
tween  one  and  four.  [In  the  rt'ci-nt  v|tid<;niic-s  in  New  York  and  M]uii$acl)ii> 
setts  from  seventy  to  eijrhty  per  cent  of  the  cases  were  under  tlve  years  of 
age. — K-I  All  rxcitin>r  cmiisc,  siitli  as  taking  cold,  lias  hanily  pver  been 
made  out.  The  children  aiv  atnii)>t  altt'uyH  |jerfi'clly  hi-Jillliy  '  printKUsly, 
and  rome  of  hi^altliy  faniilii's  witliuut  any  nouroiwlhie  jnv(lis]x)sitiim.  The 
whole  course'  nf  Ihe  disfjisi?  iiiaki's  tlie  liyp'itht'sis  v^i'V  prulmhle  tiinl  we  linve 
to  do  with  an  Hcutt'  infeftioiis  disease— with  aa  infectjrus  prcMssji,  whicli  often 
I'ftuws  (in-t  a  mild  or  severe  ^iK'ral  infcition  of  the  body,  and  then  is  hxal- 
ized  chiefly  in  one  or  several  fircunisi-riljOfl  portions  of  the  spinal  enrd.  It 
al»o,  pcrhape,  beors  Boma  relation  to  the  infectious  nature  of  the  disease  that 
most  of  the  eastw  owur  in  the  siiiiirner  and  aiitiinin.  The  fiict  Hhoiild  also  he 
mentioned  that  sninlL  and  even  extensive  epidemics  of  spinal  paralysis  of 
fhihln-n  have  Iicen  repeatedly  observed.  Wv  have  (nirs.e!v«*i  seen  tliree  eiiil- 
drcn  fall  ill  in  a.  little  village  in  a  few  days  with  aeuto  poliomyelitis.  Ver>' 
extensive  epiclmnien  of  acute  poliotnyelitis  have  recently  heen  oliservecl  in 
^jca^dinavia  and  Austria.  Here  the  mode  of  extension  uf  the  ilisease  appimred 
to  |«»int  to  a  jMjHsihilily  of  its  direct  tnuisriiinsion  and  uMntagiousnesii. 

['J'liere  seenis  In  have  been  a  very  frreat  iiiereai^e  in  the  disease  in  recent 
years.  In  the  rep'<r1cd  epidemics  since  1880  IcjsS  than  1,',HHI  eases  were  rcjfortetl 
for  the  period  from  1880  to  lOOo  and  over  8.O00  cases  since  that  time.  The 
mo«t  extensive  epidemics  known  have  ix-curreil  in  the  I'nitcd  States  in  the  years 
1907-10.  It  is  Iielieved  (bat  rvilly  2u,(Hlil  cwses  mviirn-d  in  tin-  TTnitcd  Status 
diiriii)!  that  lime.  Several  hundred  cases  occuri-ed  in  Minne.'*ota.  over  *>I>1}  in 
Nelraska,  nearly  1,.WU  in  Massachusetts  (l^vett),  and  at  least  i;,.*i(M)  in  .New 
York,  esuj^xially  in  the  vicinity  of  New  York  City.  Tlie  New  York  epiilemic 
tieems  to  have  spread  ah>ii;i  the  ordiiuiry  mutes  of  Iravd.  and  was  posnibly  Ihe 
snurce  of  the  epideniie  in  Macf-iii-hii.M-tlK.  In  I!)li7  the  cfitdcFiiic  rfacheil  it« 
height  in  Ni*w  York  in  Sef»teni)»er,  liaving  begun  in  .fune,  anil  it  seemed  a  trilly 
later  in  MassaehuSL'tts.  The  invest igHlioint  in  N'ew  York  and  Massjichiisetls  in- 
dicate direct  contagion  in  a  certain  mnnl»er  (jf  trash's,  willi  u  period  of  intiibalinn 
of  fn.im  one  to  fouriecn  days.  The  infection  may  [lossihiy  be  traiisniitted  by  a 
thinl  person,  and  dwelling  houses  may  become  infected. — K.| 

With  reference  to  its  anahmiy,  ihe  disease  may  be  defined  as  an  acute  in- 
flammation which  fliTects  chiefly  a  ilefinite  portion  of  the  anterior  gray  mailer 
of  the  spinal  cord.  usuaJly  attacking  only  the  anterior  gray  horn  of  one  side; 
yet  it  dws  not  always  limit  itacif  strictly  to  tliis,  but  it  geuerally  in\olvc.s  the 
white  matter  in  the  vicinity  eomewhat,  although,  of  course,  to  a  small  extent. 
AccordiTLg  to  the  recent  careful  invest tgationa  of  J.  Wickmann.  Jxivegren, 
and  nthent.  we  an*  dealing  witli  a  true  acute  hemorrhagic  indamniation,  which 
is  generally  much  more  extensive  flnaloniicHlly  than  we  wonid  assimie  fmni 
the  flitiical  symptoms.  Indeed,  a  careful  examination  of  Ihe  entire  nervous 
system  usually  reveals  that  in  addition  to  the  main  polioinyelitic  focus  there 

'  Thf  |inrnJ,vM'»  nriirinff  iift<T  (iciitr  dinoHsp? — citfti  iw  nii»'«*l'if,  "Piifli't  frvcr,  mnallpOK,  etc.— 
BTP  prrhniM  jMLTtty  rtf  spinul  iiTigin.  Iiui.  without  furthirr  inquiry,  they  cnanot  be  identified  wltti 
tbe  Idiopatiiic  aijiiuJ  i>anUyEU9  of  chiltlrcn. 
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Flo.  !00. — Sertlnn  thmugh  the  r*rvlcal  Dn1argeini>nt  in 
uitvri'ir  ii'jliomytilitio:  l\w  li'(l  njilt-rior  ruliimii  in  vivy 
much  tmctrartvd  aud  is  withuuc  itunolioii  cells.  (From 
Crabcot  and  JorrnoT.} 


are  ver_y  frefiiienlly  smaller  iiitlaiiiinatory  foi-i  in  other  part*  of  the  spi 
c-ord,  the  nunliilta,  and  oven  in  the  cchrtpx  (if  the  Urain.  Tlic  meniiigea  t«' 
nnly  f*t'on<larily  nlTfcted  hy  the  iiiHjininiatinn.  All  investigaliotiii  of  Ihp  b»c- 
ti-rinl  faiiw  tif  lli(»  ilimmse  havi'  so  fur  Ijwn  in  vain.  The  hsioii  which  is  moat 
[ix'iiui'utly  fyuiid  in  uld  L-asw*  cousisU  of  a  wusidtTiihle  atrophy  »»f  une  ante- 
rior linrn,  wtiit-h  is  t-icatrizcd, 
shrivcleil  ami  ('haii)!(!<l  to  a 
dense  wierosed  Tissue.  oftCD 
picTced  fiy  ililatt'd  atid  thick- 
ened vcsiicli*.  ami  conlaining 
ccan-ely  a  single  nurinal  fjan- 
glinn  c-ell.  If  ihc  parnlyaia 
afftn-lfi  rme  arni,  the  corre- 
sponilinj;  aiili'rinr  hnrii  in 
the  t-ervital  enlargement  is 
atrophied  (see  Kig.  IHO)  ;  if 
ihe  leg  be  paralyzed,  the 
pntcesB  18  Heated  in  tlio  luni- 
iiar  enlargfiimnt.  In  hilat- 
i-ral  paralysis  vrc  must  lliink 
of  an  affwtton  uf  Udli  ante- 
rior hornis  at  the  corresfwiid- 
ing  level  of  the  cord.  Tlw 
entire  li^sicm  if*  therefore  to  he  i-lassed  as  u  disseniinalpd  inyplitis.  Xeverthe- 
lese,  (lie  predmninHtiiig  invcilveiiieiit  itf  thi-  grjiy  nnleriinr  nihirnns,  which  is 
already  eviileiit  fmni  the  clinical  symptoms,  is  worthy  of  note.  For  the 
preiicnt,  we  arc  iinahle  to  'drer  an  explauatiou  of  this  fact. 

This  inflainnialion  of  tlie  anterior  horn,  poliomyelitis,  \%  to  be  re^^rded 
a»  Ihe  priniari'  foens  of  <iiReaRc,  depcndenl  upon  the  lo-.'iil  action  of  the  cxut- 
(ants  iif  infiarnination.  From  tlun  [mint,  aw  in  every  severe  lesion  r»f  the  motor 
ganglion  cells  there  situnti-cl.  there  elevelops  a  secondary  degcnerHli<(n.  which, 
exlernling  to  Ihe  perijilK-ry,  afTirls  iIr-  corn'S|Hindiiig  aiili'rior  ront.i.  and  latrr 
their  appropriate  iiioinr  nerves  and  llie  muscles  sujiplied  by  them.  Jii  the 
paralyzed  muecles  and  nerves  we  accordingly  find  a  high  d^^ee  of  degen- 
eration and  aCrnpliy,  Kiieh  aft  we  hnvn  learned  to  recognize  in  seven?  periplieral 
paraivM's. 

[SlnnisH,  in  Ni'w  York,  hns  cnndrnir-d  nuiny  of  Wickinnnn'^  iiivcstigu- 
tiona.  The  interstitial  changes  in  the  cord  are  of  fundamental  importanre. 
and  the  ganglion  cells  are  affected  only  Betondarily.  The  interstitial  proeesti 
is  dependent  upon  its  relation  to  the  ve.wels  for  its  character  and  localization. 
The  tesionp  ar*  nioft  marked  in  the  anterior  homfi,  Inil  the  whole  gray  matter 
of  the  mrd  is  apt  to  he  Rffccted  so  that  the  word  "anterior'"  may  he  dropjied. 
Infiltration  of  the  pin  is  also  an  eswnltal  element.  The  medulla,  pons,  and 
banal  ganglia  are  always  involved  in  fatal  cases,  but  the  ganglion  cells  iu 
these  regions  generally  escape  s^riiius  morphological  alteration.  The  (cdcma 
of  both  white  and  gray  matter  is  an  impiirtftnt  factor  in  prmlucing  the  pa- 
ralysi.a  and  explains  the  traneiton-'  eharacter  of  some  of  the  symptoms.  The 
apinal  ganglia  may  also  1h*  infei-twl,  and  the  infection  may  involve  any  part 
of  the  ner\*ous  system.    The  tentrol  artery  of  the  cord  does  not  liave  a  pre- 
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dnminalinf^  |mrt  in  the  nri^n  of  the  diseaM^  and  there  is  no  evidence  of 
throiubotaiK.  Klexiior  and  Lfwis  Iiaw  pmvod  concrlueively  tliat  the  disease 
can  he  IrnrisiniLti'd  (u  iimnkt^vK  liy  iniinilntion  h-jiIi  the  H]>iiu[1  ronl  of  liuinHii 
beings  who  have  difd  from  polionvL'litisi.  ami  can  again  l>e  transmitted  by 
reinoi-iiltttidii  fnim  monkey  ti>  motilcey.  The  virus  resides  in  the  bruin  as  well 
as  in  the  cord,  Imt  the  coreliro-npinal  fluid  does  not  oontain  it.  This  virus  is 
not  tiat'lerial,  but  may  he  of  [irotrwoal  natitrc  Imx-ulationa  may  he.  auhdural, 
intravenriiis,  into  ilit-  nerve  Khe«lhs,  or  iiilrn[X'ritonfal.  The  (iulidiiral  inocu- 
lation is  prohahly  the  surest.  The  incubation  period  after  inofiiliition  was 
from  four  Ui  tliirty-tliree  days.  The  lesione  frotn  poUoniyelitis  ami  the  routes 
of  infection  in  monkeys  have  suggested  some  relation  to  niiiies,  althouffh 
Lovett  could  find  no  connoetian  between  the  two  diseases  in  the  Massachusetts 
epidemic  of  IDOi).  Flexner  has  guggestcd  that  the  infeclion  may  take  place 
thnmgli  tJie  nasal  pnwiiges. — K.] 

Clinical  Histor;. — The  disease  almost  always  begins  suddenly.  A  chil(5 
who  was  {)rcviou>ly  pcrfeclly  well  and  lively  is  all  at  once  attacked  with  severe 
fever,  often  reaching  l(i'>°  or  Iflfi"  K.  (40*' to  41°  C),  and  quile  severe  geniTal 
symptoms  are  also  as.sooiated  with  the  fever  even  from  the  beginning.  Th« 
child  complains  of  headache,  and  sometimes  of  pain  in  the  loins  and  in  the 
linilifj,  and  is  decidedly  j^tupid  and  somnolent.  Very  often  ptill  more  markixl 
cerebral  symptoms  develop — com]dete  lo^s  of  consciousness,  single  twitehings 
in  the  face  or  the  extremities,  or  general  convulsions.  The  eclamptic  attacks, 
turning  of  the  eye.'*,  and  clonic  contractions  in  the  face  and  extremities,  some- 
times appear  even  at  the  beginning  of  the  disease.  On  the  part  of  other  or- 
gans we  sec  most  freijnently  garttrointestiual  syniploins.  especially  vomiting, 
more  rarely  diarrliea.  [In  a  i-orKiidcndile  luiniWr  (if  eases  in  the  Xcw  York 
epidemic,  eoryza.  bronchitis,  and  sore  throat  were  among  the  early  (Symptoms, 
pointing  to  Fiexner's  hypothes-is  that  the  upjier  respiratory  tract  i^  the  seat  of 
invasion.  This  waa  not  the  caw  in  the  Massachusetts  epidemic,  where  gastro- 
intestinal symptoms  played  the  leading  part.  Itestlessne&s,  headache,  deliriuni. 
convuUions,  and  af>athy  are  very  common.  Pain  and  tendemeRs  in  the  lega 
and  spine  arc  extremely  enmmon,  and  there  is  oceas*ionally  rigidity  of  the  neck 
and  Kernig's  sign,  mo  that  easos  may  lie  mistaken  for  irieningitis.  Tiumhar 
puncture  will  determine  the  diagnosis,  (leneral  symptoms  nf  infection  arc 
sonu'liiiies  as  prominent  At^  paralysis. — K.]  All  the  initial  symptonig,  whose 
tnttmHily  varies  viTy  much  in  the  different  caiw^s,  sometimes  last  only  a  very 
short  time^ — a  day  or  two — although  they  often  continue  for  a  week  or  two. 
Indivil,  we  often  know  eases  Iti  wliieh,  as  the  motlinrs  have  assured  us,  (he  chil- 
dren are  saiil  to  have  "  lain  in  ppiwnis,"  alniost  uninterrujitedly,  even  for  four 
or  tive  weeks  before  the  beginning  of  the  paralysis — that  is.  Ifcfore  it  became 
noticeabie.  On  the  other  hand,  however,  it  may  happen  that  the  initial  aymp- 
toms,  especially  the  severe  cerebral  symptoms,  are  e-ntirely  absent  or  greatly 
modified.    Oi-eat^ionally  a  mild  sore  throat  is  found  at  the  nnnet. 

AfU-T  llu-  initial  period  of  the  disease  just  di-scribetl  lins  passed  away,  the 
|>arents  usiiaUv  nntiee  ttuil  ttie  itnlil  is  attacked  by  a  inort^  or  lesd  extensive 
paralysis.  If  its  deveiopniunt  can  be  followed  closely,  wc  always  find  that  it 
spreads  rapidly,  often  in  single  spurts  which  quickly  follow  one  another,  so 
tliat  it  usually  reaches  a  considernUIe  extent  in  a  short  lime.  Either  both  legs, 
or  the  legs  and  one  arm.  or  all  the  extremities,  and  even  the  muscles  of  the 
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trunk,  are  affected.  In  some  eases  one  oculomotor  or  facial  nerve  has  been 
obsen-ed  to  be  affected  at  the  beginning.  The  paralysis  scarcely  ever  remains 
iwrmanently  as  exten.sively  distributed  as  at  first;  it  diminishes  rapidly,  and 
soon  is  limited  tr)  a  definite  muscular  region,  which  remains  permanently 
paralyzed.  In  some  cases  the  paralysis  may  entirely  disappear,  but,  as  a  rule, 
a  complete  ]>aralyi*i3  is  left  in  one  extremity,  or  at  least  in  a  portion  of  it; 
most  frequently  in  one  leg,  esj)ecially  in  the  peroneal  muscles,  in  other  cases 
in  the  muscles  of  the  thigh;  somewhat  more  rarely  in  the  arm,  chiefly  in  the 
deltoid,  in  the  upper-arm  muscles,  and  much  more  rarely  in  muscles  of  the 
lower  arm  and  of  the  hand ;  j^omctimes  in  both  legs,  or,  rarely,  in  spinal 
paralysis,  in  one  arm  and  leg  on  the  same  side  or  on  opposite  sides.  [In  the 
New  York  and  Massacliusetts  epidemics  both  legs  were  very  often,  and  all 
four  limbs  quite  frequently,  affected. — K.]  It  is  important  in  all  severe 
cases  not  to  neglect  a  careful  examination  of  the  muscles  of  the  trunk. 
Poliomyelitic  foci  in  tlie  dorsal  segment  of  the  spinal  cord  often  produce 
very  marked  paralysis  of  tlie  muscles  of  the  back,  of  respiration,  and  of 
tli(E  abdomen.  lu  tliis  way  marked  scoliosis,  etc.,  frequently  arise.  Mean- 
time the  child's  general  healtii  has  been  completely  restored.  He  is  well 
and  vigorou.s,  has  an  excellent  appetite,  never  shows  any  permanent  cerebral 
disturbance — only  the  painless,  flaccid  paralysis,  the  inability  to  use  the  af- 
fccttnl  extremity,  i.s  left  behind.  In  the  following  weeks  and  months  a  further 
improvement  in  the  power  of  motion  often  becomes  noticeable,  and  may  go 
on  to  complete  recovery,  but,  as  a  rule,  permanent  and  more  or  less  complete 
paralysis  of  certain  nmscles  remains.  If  a  careful  examination  of  the  func- 
tions of  tlie  nmscie.s  is  now  conducted,  we  can  determine  fairly  accurately  the 
location  and  extent  of  the  poliomyelitic  foci  by  referring  to  the  data  which 
have  tinis  far  Ih'cu  collcfted  on  the  location  of  the  spinal  centers  of  the  indi- 
vidual muscles.  Accurate  exaniinalitms  of  this  sort  are  of  interest  also  be- 
cause tliey  fui'nisli  us  vakiable  information  regarding  the  relative  positions 
(if  the  individual  spituil  ccTiters  of  tlie  muscles. 

In  rcgjiid  Id  Ibc  rnore  JTitiniate  pecidiarities  of  this  remaining  paralysis, 
it  may  invuriahly  Ih'  cliaracterizwl  as  a  flaccid  atro])hic  ]iaralysis.  A  markiHl 
atro[)by  of  Ibc  paralyzed  iiiusclcs  shows  itself  a  few  weeks  after  the  Iwginning 
of  tlic  paralysis.  'I'liis  ntiophy  gradually  Hi)reads.  and  it  may  finally  attain  the 
highest  dcgn-c.  Tbc  atropliy  is  often,  but  not  always,  partly  concealiHl  by  a 
more  alumdaTit  (li'vclo|)iiicnt  of  fat  tissue.  The  changes  in  tlie  electrical  cx- 
cilabilily  of  the  piiralyzed  nerves  and  muscles  come  on  still  more  rapidly  than 
tlic  visible  atniiiliy.  Since  we  have  to  do  with  a  complete  degeneration  of  the 
nerves,  as  follows  fiom  tlie  sinatouiical  basis  of  the  disease,  a  pronounced  elec- 
trical rcjiction  of  degeiicnition  must  necessarily  develop  in  the  affected  part". 
Ducheune  found  tliat  usually  tlie  faradic  excitability  of  the  nerves  and  mus- 
cles Is  cotiiplelely  lost  after  a  week  or  two.  On  galvanic  examination,  we  can 
at  first  detect  an  increase  of  excitabilifv  in  the  muscles  with  a  predominance 
of  slow  auddie  closure  ciuilracfions  (AnSZ),  while  later,  after  two  or  three 
months,  the  gidvanie  (;xcital)ilify  also  sinks  very  considerably ;■  but  the  mus- 
cular cuulrarlinns  pi-esiTvc  Iheir  <|ualitative  ])eculiaritics  characteristic  of  re- 
action of  degcueralion  (sec  j>age  318).  Vcrv  often  the  whole  affected  ex- 
tremity remains  backward  in  its  gimuh.  so  tlial  later  tlie  l>ones  may  show  a 
.-ihortcning  of  several  centimeters   (Kig.    IJH).     The  jiarallelisra  between  the 
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tnuM:ular  atrophy  and  tho  sliuitci]  >rmwlli  is  not,  however,  presont  in  all  cases, 
%&  Volkniflnn  1ms  previously  statwl. 

Passive  niotinn  of  the  jwi-iilm'*!  f\lrfiuit>-  is  nt  fin*t,  nn  a^connt  nf  1he 
al»;oiK>c  or  diniltiution  of  tho  imiwiiliir  tuiiun,  perfectly  free,  and  iso  reiuaina 
except  for  the  contraclures  tliiil  lirmlly 
set  iu  (rti/e  infra).  Miiny  joints  are 
go  flaccij  that  we  can  actually  make 
flapping  movements  with  tlip  pHraly^etl 
limbs  and  give  them  the  most  cxtrnor- 
dinnrj'  positinns.  The  lonclan  rr.'HfWS 
are  iiivarial>ly  cinnpk'tely  alssent  in  the 
punlyzcd  extremities,  and  so  almost 
always  are  the  eutaneous  rnflpxpn — a 
condition  which  is  to  ho  rofprred  to  the 
interruption  of  tlii»  rrflcs  art-  in  the  an- 
(trriiir  linrns,  whit-h  may  airaelimes  bo 
of  diagnootic  si^ificance.  Tlie  skin 
often  shows  certain  trophic  diMiirljances 
(atrophy,  anomaliofl  in  ilio  growl  li  of 
the  hair  and  in  the  wcretion  uf  swrat)  ; 
it  alniortt  nlwayj*  feels  cool  and  hus  a 
cyanotic  ajjpcarance.  II9  wojiihility, 
Iwwever,  is  cxmiplctcly  retained  in  all 
caseii.  Aeeordiiig  to  our  observation,  a 
posterior  polioniyi.'litis  (irifhuninalnty 
fiU'i  in  the  gray  piwlerior  horns)  appttr- 
ently  aim  occurs,  Imt  only  iu  Isidated 
esiws.  Itifitiirlmnccs  of  pain  and  ti-m- 
peratnro  sense  are  due  lo  thin  lesiiou 
(vifir  page  21^0'  Micturition  is  some- 
times a  little  distiirliod  at  the  hcfjinniug 
of  the  disease,  hut  in  most  ca<^es  this  dis- 
tiirliaQce  completely  disapiM'ars  later. 

After  the  jmralysis  lias  exis*ted  for 
a  time,  certain  eecondary  cemtractures 
almost  always  develop  in  the  paralyzed 
partx,    some   of   which    are    of    a    v«ry 

characteristic  type.  In  the  legs  cs[KT*ialIv,  tlic  **  paralytic  clulifoot  "  (talipes 
utro-ftiHinrm)  is  a  wndilinri  long  known.  It  is  due  (o  tin-  fact  that,  from  the 
paralytiia  of  the  pcronei  muscles  and  of  the  tibialis  antieus,  the  poiut  of  the 
foot  eoDi-tautly  droops,  and  that  a  contracture  is  gradually  deveIo|>cd  in  the 
antagonistic  unpiirjilyzed  muffles  of  the  calf,  wlio-p  points  of  insertion  arc  per- 
manently a[ipr'».\irniitt'd.  In  paralysis  of  the  nins4'le-s  of  the  calf  there  ari.ses, 
on  the  titlier  han<l,  a  timdcralc  degree  of  cHlcanciis  from  the  eontraetnrc  of  the 
antagonists.  In  the  onus  and  in  the  vcrtchi-al  column,  in  paralyses  of  the 
spinal  niusclea,  the  most  manifold  and  sometimrs  very  considerable  contractnres 
and  deformities  nuiv  also  arise,  wliicli  are  iu  the  niiiin  always  it)  he  n'Tcnx-d 
in  the  contraclurc  nf  nnparalyzcd  antagonists  and  to  external  mcfhnnical  con- 
ditions, such  as  weight  and  pressure. 


Ftti.  101,— ^Id  spiiiul  uifsiilile  parulyeU.  ac- 
qujri''l  lit  (lie  aiic  of  six.  (Personal  ob- 
DKrvntioiiJ 
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In  condui^ioi),  if  wc  simply  compare  Uie  type  of  diseesv  sketched  with  Its 
analoniiral  vauar,  llit-  ^a-iuTal  aurwrnt'iit  of  the  two  may  at  owe  he  seen.  The 
affection  of  the  anterior  ^'ray  wrnua  nuifit  have  as  a  result  a  paralyi^is  with  a 
subsequent  atrophy  and  reaction  of  rtegeneration,  in  wiiii-h  the  relleiea  must 
bo  lost  by  th(*  d  est  ruction  of  llie  rutlex  arc,  but  the  sensiiiility  must  remain  prr- 
feelly  normal  from  the  persistence  of  \iw  sensory  tfiniluction  (the  poJiiTinr 
eolnriins  nsul  thi-  posterior  gray  comua},  and  tlie  ve^ittii  funetion.-i  musit  olsn 
rcnmiii  iioniml.  The  suliwHpicnt  paraivfis  ii*  the  result  of  the  permanent  de- 
struction which  the  niorhid  pnK-ew!,  in  ittwlf  completely  ended,  has  mused  in 
the  spinal  cnrd. 

We  mujit  also  mention  the  peculiar  fact  which  liafi  l>een  olwwrved  in  aame 
Cise/^  that  pro);;resHive  miisciilur  atrophy  may  come  on  in  later  life  in  pcrwrns 
who  long  Iji'fore  have  linii  spinal  infaiuilf  imralysis.  The  cells  of  the  anterior 
horns  once  injure<l  by  the  acute  disiease  >eL-m  never  to  have  become  equal  to 
the  functional  tlwtiand^  matle  ujKin  them,  and  therefore  they  suecumh  to  a 
premature  atrophy. 

Diagnosis. — Tlie  «liaj;nosls  of  the  spinal  paralysis  of  cliildren  is  almost  al- 
wavs  easy  lo  niake  eorrfrlly,  if  wc?  Imlil  strictly  to  tlie  delitiition  and  pwul- 
iariticB  of  the  diwase.  and  do  not  reckon  as  spinal  paralysis  every  ]>aral.>*si9 
appearinj?  in  a  child.  We  should  consider  chiefly  the  acute  beginning,  the  sub- 
»<e(|neut  Haccid  paraly^in  with  atrophy  and  reaction  of  dt-jienenition,  with  the 
loHs  of  tlu^  reflexes,  hut  with  retained  sensibility.  If  we  olis<-rve  ilie,-)e  features 
we  are  sulficicntly  jirotected  against  (njufusioji  with  cirrehral  diseases  and  other 
iliseasis  such  as  spondylitis,  hereditary  muacnlar  atrophy,  or  spastic  cerebral 
and  spinal  paralysis. 

It  is  (\wto  po(<sihle  that  certain  relations  exist  between  acute  poUoiuyelilis 
and  aente  jtolyneuritis.  Hut  we  would  constantly  emphasize  one  principal  difi- 
lincCiou  between  polyneuritis  and  genuine,  eircumscrilKil  acute  (lolioniyeiilis 
— polyneuritis  has  a  general,  hematogenous,  toxic,  or  toxic-infeetious  origin, 
while  acute  poliomyelitis  sceni-s  to  be  a  true  liK-al  inflanirmilion  ili-pciident  ujton 
the  local  presence  of  the  (organizeiJ?)  excitants  of  intlauiinaiion.  In  the  clin- 
icjd  differential  diagnosis  we  should  consider  chieHy  the  existence  of  any  in- 
itinl  pains  and  any  initial  sensitiveness  of  the  peripheral  nerves  and  niuscJes. 
|l'aiu  and  tenderness  ai-e,  however,  eommon  in  poliomyelilis,  although  usu- 
ally to  rt  less  decree.  The  (trnleriiess  also  is  apt  nut  to  involve  the 
nerves. — K.]  The  distribution  of  the  pnralysia  in  the  different  groups  of 
ma«cleR  is  almost  invariably  of  a  ]»ronounced  bilateral  syninietncal  ty(w  in 
polvncuritia,  whereas  the  circumscribed  inflammatory  poHomyelitic  procetw 
grnerallv  eauKca  unilateral  and  asymmetrical  palsiea  |  nr/p  suftra].  The  fur- 
ther course  nf  the  diAtmse  may  also  he  diHisi^e,  p.ime  the  nmrilii-  paralvws 
afford  a  much  better  prognosis  than  the  pnnilyses  of  poliomyelitis.  The 
difFervnlial  diagnosis  between  spinal  and  cerebral  infant  ile  paraivitis  will  lie 
disvuM^  later  on.  [As  fecial  poliomyelitis  seems  possible,  there  niav,  in 
imra  cutttf  he  »>nie  confusion  witli  myotonia  congenita  ((;.  r.).  In  most 
cHW  tbr  hiMor)'  of  a  delinite  onset  with  fever,  etc.,  will  make  the  diagnosis 

jlMUMJI — It  ia  not  impossibtc,  but  also  not  yet  proved,  that  many  of  the 
thiklren  die  speedily  with  convulsions  are  to  be  regard"?*!  as  the 
>«CftCUtu  [loliomyelitii).    If,  however,  the  first  stage  of  the  ditHuiae 
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l)c  paj*t,  the  prognoKU  as  regards  life  is  entirely  favoraWf,  since  the  iTj<t  of 
the  ehild'ti  phyi*ica]  tlcvt'lopmeiit  is  no  furthi-r  affwtLd  in  any  way.    The  prog- 

nmm  an  regariis  the  t'onifilftf  ir-storation  of  ihi-  (lisliirlmncc  nf  functirm  ip, 
however,  much  more  unfnvnriible.  Although  we  shouhl  imt  forget  that  the 
parHlysii)  is  at  fiml  nim-h  iiinrt!  extensive  than  it  is  later,  nuwertheless,  this  leu- 
seiiing  of  the  paralytic  svitijitoms  occiirii  ooly  in  the  first  week*  or  months.  A 
linih  which  has  not  recovered  in  six  to  nine  Tnoiithn  usually  remains  para)yz«! 
for  life.  N'l'verthe'k'tJs,  this  nhotihl  not  restrain  us  fnini  jjerscvering  in  Ireat- 
luont,  at  least  in  l\w  first  yi^rri,  sinc-e  sonietitiiw  u  very  noticeable  iniproveraenl 
in  the  fuuelions  of  the  paralyzed  parts  is  thus  procureil.  (In  the  New  York 
epidemic  of  liMi*.  wliieh  was  on  the  whole  of  a  mild  type,  nearly  one  half  the 
cases  showetl  a  marked  re^'n-si'ion  of  all  llie  symj>t<Jtnf(  e.\ci;pt  the  residual  pa- 
ralypiit.  Five  ]>er  cent  of  the  cases  in  New  York  and  ten  per  cent  nf  those  in 
HassaehUM'tlt^  t^howed  coinpicte  recfivery.  The  riiorlHlily  in  this  epidemic 
showed  iiUmil  (he  same  |KTfentHge  as  the  rwoverieR. — K.] 

Treatment-=-|  l-'lexncr  and  Ia'Wis  suggest  the  use  of  a  uuwil  douelic  of  one- 
IH?r-ceni  [lero^id  of  hydrogen  in  perhydrol  aa  a  preventive  measure  after  ex- 
posure. Attenii>t(i  at  iiiinmnization,  they  tlunk,  slmnld  he  direetwi  to  lessening 
the  spread  of  the  disease  in  the  central  nervoui*  nystem,  and  ofT»*tling  the  toxic 
action  on  the  gangliini  cells.  The  Maswiehusetts  State  B<»ard  of  Ilealth 
reeoHinientls  that  all  cases  should  Ih;  qnarantine^l,  and  tluit  the  urine,  stools, 
and  sputum  should  he  disinfected. — K.]  If  we  have  an  o]iportunity.  even 
during  the  initial  stage  of  the  diiieuse  (when,  of  course,  the  diagnosi.s  cannot 
uaually  be  made  with  certainty),  to  attack  the  di^eane  hy  our  treatment,  we 
may  prc^erilie  cold  cnrnprL-ssiw  or  an  ici'  Img  to  Ihe  heiid,  and  (•ventiially,  when 
there  in  high  fever  or  gn-at  stupor,  a  tepid  halh  with  eon]  atTu!?io[|s.  We  arc* 
hid  rnrelv  led  to  try  liloodietting  liy  Ict^-hce  Ijcliind  the  car«  or  on  the  temples, 
when  there  are  signs  of  inarki-d  cerehral  hypenemia.  Internally  we  usually 
prepcrihe  a  niild  "  intestiiisil  derivative."  nueh  as  O.-i  or  I  gr.  (gni.  O.O'-i  to  0.05) 
of  jMiwdereil  raloiml  every  two  or  three  liimrj^,  itifiir-iou  of  senna,  etc. 

.\fter  jiaralysis  Hpjieani,  we  may  expect  the  most  snwess  fnini  eleclrical 
trealmciit.  kept  up  consecutively  for  inontlis.  and.  with  interruptions,  for 
years.  We  put  a  large,  hroad  electrode  on  the  vertebral  column  at  the  spot 
whieli  corresponds  In  the  phieo  of  the  ifsi«»n  in  (he  spinal  c'>rd — on  the  I'crvii'al 
vertehni'  in  paral^^i^  of  thi-  arm.  iiud  the  lower  dorsal  in  jiaralysiri  of  the  leg — • 
wlule  the  other  electrode  wL-rves  for  peripheral  application  to  the  paralyzed 
nerves  and  muscles.  In  this  way  wo  apply  a  moderately  strong  constant  cur- 
rent, reversing  it  occasionally,  for  two  or  three  tiiirules.  partly  stabile  and 
partly  labile,  passing  the  cathode,  or  eventually  iJic  ano<le.  slowly  over  the 
paralyzed  muscles  and  ncrv(^s.  Wv  may  also  employ  occasional  interruiitions 
and  reversals  of  the  current.  I)uchenne  has  also  found  persistent  treatment 
hy  the  fnradic  current  of  advantage.  The  sittings  should  take  place  three  or 
four  times  a  week,  and  Ial«-r  even  oftem-r.  if  possible. 

Besides  eleclritnl  treatment,  nietluMlical  gymnastic  exerciHCiS  of  the  mus- 
cles, that  can  still  lie  moved  to  .^onie  degree  actively,  may  also  be  of  distinct 
advantage.  [In  many  eases  it  is  lieneficial  to  have  the  gymnastic  movements 
made  in  a  warm  hath,  as  the  water  buoys  up  the  paralyzed  Hirilis  and  renders 
movements  easier. —  K.]  Regular  and  persistent  niawage  of  the  mnselee  is 
aLsii  [o  |«!  leco!  11  mended  in  the  later  stages.     In  prar-tice  we  t-annol  iivuid  pro- 
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grhbing  certain  cinliroeations,  gui-h  as  spirit  of  raniplior,  spirit  <if  imistani,  or 
spirit  of  formic  acid.  riWfiive  motion  is  vory  important  to  guard  against  cou* 
tracjurep,  ami  to  itnpmvfi  tlm  altx^ady  exifttin^  deformities. 

Tltc  use  of  liath?*,  of  hrinf  or  ferrugitum?:  waters,  is  to  be  reconmiended, 
aHliiiuglt,  of  CHiuriw,  lliev  must  nut  Ik^  overvalued.  Brine  bntha  and  artifiirial 
t'arl)ouic"-acicI  baths  can  U-  used  at  lionie.  If  cirLnun^taiiees  permit  sendiug  tlie 
child  to  a  liath  during  tlie  suniiner  months,  we  should,  chiefly  consider  the  brine 
baths  at  Iteichi-nhall.  Kreiiznach.  Kiisen,  and  Cnllierjt;  the  acid  salines  at 
liehiue,  Xiuiheiiii.  ami  S(Mlen ;  imd  eventually,  with  weak  and  anjeinie  children, 
till'  list-  of  till?  inm  hiiiliJi  at  Pyrmoiit,  Klster,  or  Sfhwalharh.  Cunn\  rwults  are 
snntetiiiies  obtained  at  the  indifferent  thermal  baths  nt  Teplllz.  Wildlwd, 
liapilz,  or  (Jastcin.  We  also  obtain  good  rfsults,  esiK-tifllly  with  older  cliU- 
dren.  at  the  eobl-water  cuves. 

Very  little  is  to  be  expected  from  the  xn^e  of  internal  remedies.  Tixlid  of 
potassiuiij  and  i*tryclinin  are  n-rornrniMided,  the  latter  in  the  form  of  Ruln-utane- 
ous  injections,  ^  \.o  ^  gt.  (gin.  O.tlUl  to  0.003)  daily. 

When  t}ie  aeiite  process  is  whrilly  past  and  we  can  no  Icuiger  ifniiil  on  any 
fnrtlier  rej^cuerativi;  proee.'^s,  the  mechanical  surgical  treatment  of  the  patient 
may  often  he  of  imiierial  servin*.  In  tlie  lirst  place  the  power  of  movement 
may  Iw  improved  by  orthopedic  apidiances,  and  troublesome  contractures  may 
also  be  relieved  by  tenotomy.  The  thempcutic  attempts  to  join  the  tendons  of 
niiiseles  which  can  still  cfnitraei  to  th<'  tendons  of  the  paralyzed  muscles,  in 
order  to  render  11  once  more  jtowtildo  In  nhiain  the  effect  of  jiiovcrnent  of  tlicsc 
muscles  (Nict'lodoni.  \'ulpius.  and  others),  are  of  especial  interest.  The 
symptomatic  Ifenelit  thus  obtained  is  very  considerable.  Details  &»  to  all  the 
orthopedic  and  surgical  methods  of  treiilrnent  are  to  he  found  in  the  s^tecial 
trcali-st^s.  When  we  c!in  no  longer  hope  for  any  furtlier  improvement  in  the 
paralysis  wortli  irimtioninj!,  the  trcatiiuTul  is  limited  to  improving  the  pa- 
tient's general  eouditton  and  i^trengthening  liim  aa  much  as  possible  by  proper 
food  and  gt^od  uir. 


I 
I 
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2.     ACUTE  POLIOMYELITIS   OF   ADULTS 

(Acute  Airopitie  Spinal  ParalytiA  of  Adttlia) 

Although  it  had  been  believed  for  a  long  lime  that  the  form  of  aruto 
atrophic  spinal  parnlpis.  j\ist  des<Til)efI,  oeeiirrv^^l  only  in  children,  later  ob- 
servations by  j\lnrit2  Meyer,  niichenne.  Erh.  F.  Sehulize,  F.  Miiller,  and  oth- 
er.f,  have  fstatilished  the  fact  that  precisely  aimlng«ni.s  cases  of  disease  may 
also  develop,  although  far  less  fre(|uently,  in  adults,  especially  in  young  per- 
sons tmder  thirlv.  Thi-re  is  no  longer  any  doubl'i'jf  thi.s  fact,  especially  if  we 
corij-ider  an  authentic  anatomical  lesion  found  hy  F.  Schultze.  and  I  have 
myself  rcjiealedly  ohser\'ed  nndtmlned  cases  of  acute  i)oliomveliti.*  in  adultii. 
[About  five  per  e^nt  of  (lie  Ma.ssachnsetts  casep  in  the  recent  epidendc  were 
over  twenty  yeara  of  age.  Ten  rases  (xrurred  lietween  the  ages  of  thirty  aad 
seventy-two. — K.]  We  have,  however,  onee  Ijcfore  Iin<l  to  say  that  for  a  long 
time  wp  have  regarded  the  diagnosis  of  acute,  and.  as  we  shall  soon  see,  of 
ohnmic  priliomyelitis  also,  as  too  lightly  made,  un«l  that  eiTtainly  very  many 
of  the  coses  diagnosticated  and  published  as  poliomyelitis  are  to  be  classeil 
BS  primary  neuritio  (9.  v.) 
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Tho  type  of  afute  polinmyt'lilis  of  mliiltf,  so  fur  as  ii  hus  Ufn  (.■stalilirthod 
by  (Iclinite  oliscrvatinns  maih?  i!]>  to  tlit-  prrHi-iit  tiiiiy,  is  iinl  iiiHlcriallv  ilifftirent 
from  the  type  of  the  spinal  paralysis  of  children. 

We  often  cannot  uiake  out  iinv  a'tlolo^ical  conditions;  jsojnetinK'i-  <?xp(wure 
to  [rold.  overexertion,  etc.,  tweni  to  hwitr  tlie  (ievelopniPiit  of  flie  difteasc. 
Kspecial  inii)or;Janfe  must  be  attai-lied  to  prci-oding  infe<4lnn«  at  n  inild 
tvpt^  (sore  throat,  enteritis,  eto.).  TIk*  afTecU-d  individnals  are  ifinifmnitively 
ynuiig.    Cases  are  wen  more  fretiuently  in  men  than  in  women. 

The  dinen«e  likewise  begins  with  <|nile  severe  initial  sfyniptmns,  fever,  head- 
aehe,  sonmolente,  dt'lirium,  and  vomiting,  wliic-h  may  last  from  a  few  days  to 
a  week  or  two.  'I'he  violent  cpontiuieoiij*  jiHins  in  the  extremities,  which  are 
fn^qnently  reported  as  a  symptom  of  the  disimw,  iiftiially  belong  proliablv  to 
those  eas&«  in  wbieb  a  primary  neuritis,  but  not  a  fKiIioitiyelitis,  is  the  aniitom- 
ieal  lesion;  but  severe  pain  in  tltc  back  fand  limbs]  may  also  wair  in  genuine 
poliomyelitis  in  the  iirst  acute  stage  of  the  dineasse.  In  some  cases  the  initial 
general  symptoms  are  innignifipant.  The  fliseaflp  begins  at  once  with  rapitily 
spreading  paralysis.  The  paralysis  devplops  with  var>'ing  distribution,  usually 
in  single  jipnrts,  but  always  rather  rapiilly.  The  paralyzi-d  miis<-les  arc  [kt- 
feetiy  flatrid,  the  eutaneons  and  tendon  reflexes  are  wholly  nhsent.  and  very 
(ioon  a  pronounced  atrophy  and  reaction  of  degeneration  appear,  while  the 
•wnsibilily  and  the  vesical  and  sexual  functions  remain  normal. 

The  di.<tribiition  of  the  paralysis  ean  generally  be  stndied  much  better  in 
a<lults  than  in  children.  TIil'  extent  of  iln>  paralysis  niny  vary  to  a  niarkr^d 
drgree.  It  rarely  alTrt^tf  all  four  extrcinitii's:  generally  it  occurs  in  the  form 
of  paraplegia,  or  even  of  monoplegia.  In  the  alTeeled  extri-'uiilics  we  often  Und 
certain  groups  of  muscles  paralyzed,  lo  which  K.  Uemak  first  called  attention. 
This  is  explained  by  the  arningc-nicnt  of  tln'  spinid  iiiolnr  centers.  Thus,  for 
example,  it  h  worthy  of  note  that,  in  puralvsis  of  the  c;rural  region,  the  sar- 
torius  often  reirniiiis  eutirciv  frw;  that  in  tlie  leg  thi-  tibialis  aritieus,  on  the 
one  hand,  and  the  peronei  and  tlie  extensor  <ligitorimi  on  the  other,  may  be 
separately  diseased;  that  in  the  forearm  the  supinator  tongns,  supplied  by  the 
radial  nerve,  r^'mains  free,  while  all  the  othpr  muscies  on  the  exten-"or  sid^-  of 
the  forearm  arc  panilyzcil  {*'  forearm  type  "  of  K.  iteniiik)  ;  anrl  that,  on  the 
iithnr  band,  the  supinator  may  be  |wndyzi'd  alone  or  together  with  the  hieeps. 
brachialis  anticus.  and  deiloid  ("  iipper-arni  type"  of  E.  Uemak).  By  deter- 
mining accurately  wiiat  ninseliw  are  alTeeti*d,  we  can  determine  the  bK*atioD  of 
tho  disease  in  the  cord  acc*)nluii;  to  the  statements  ]>reviou^ly  made  in  regard 
to  the  position  of  thft  spinal-irmtor  centers.  As  has  U^n  prpvinnsly  stated,  in 
arldltion  to  the  extremities,  wc  should  never  neglect  to  examine  separately  the 
muscles  of  the  trunk. 

In  regard  to  duignrms,  especial  attention  must  be  paid  to  the  distinction 
between  poliomyelitis  and  neuritis.  The  grentest  stress  is  to  be  Inid  on  the 
initial  pains  and  any  other  slight  disturbunees  of  sensibility,  and  the  asym- 
metrical local izfit ion  of  tin'  ]>andysis  in  poliomyelitis  in  distinction  from  the 
Usual  bilateral  symmetrical  localization  of  the  pntyneuritie  ]iaralysis.  The 
fundamental  difference  in  the  two  dinically  closely  related  disi-iises  has  been 
previously  emphasized.  It  wems  to  me.  h<iwever,  that  the  principal  distinc- 
tion it(  that  in  genuine  circumserihed  poliomyelitis  there  is  an  actual  local 
focufl  of  inflammation,  but  in  polyneuritis  there  is  a  toxic   (hamalogenous) 
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(l^eneration  of  tlio  i>cri|iheral  motor  neurons.  In  the  latter  case,  of  couras, 
the  niotor-gHiiglion  ft'll  itself  may  also  he  ileislroyed  if  the  dimiJiw:  U*  iwvere, 
bill  ihi.s  wuiii(3  iilwnvs  t)i-  a  dilFcin'nt  procexii  from  tlie  local  poliomyelitie  in- 
flaiiinmlion. 

Tbe  prognosis  is  not  ff-liotly  unfavorahle,  m  tompleto  rceovcr.v  lias  been 
ob:-orvwl  in  isolatixi  cascRjalthouj^h  only  after  nionllin.  It  y  prissibb*,  however, 
that  lh(*s<?  were  eases  of  jxilviunii'ltiit.  As  a  rulf,  in  the  poliomyelitis  of  aJutt^, 
a»  it)  Hpiiial  purulytiis  of  eliiblrun,  the  same  penimiifiit  paralyHes,  with  atrophy 
and  (.'onlractiii-es,  may  be  left  after  the  sulwiJcnee  of  tltc  acute  intlaiiiiiialury 
nyniptonirt.  If  the  niu.-ick's  of  re»[»iration  (iiUereostii!:*,  diapliragiri)  arc  aC- 
fected,  poliomyelitis  is  ilireetly  tiangeroij!;  to  life. 

The  ireatmrnt  follows  the  same  rules  that  we  have  mentioned  In  the  spinal 
paralysis  of  children.  The  intermil  ur  siilH-iilaiieuus  use  of  crgotin  may  be 
flildt-il  <m  the  rccoiiimendation  of  some  pliysician:^. 


3.    SUBACUTE   AND   CHRONIC  POLIOMYELITIS 

(.SubaatU  and  Chranie  Atrophic  Sjnnal    f*nralu*it.      Paraitine  (finiraU  tpinaU  anUhvun 

Our  anntomieal  kmiwlwlge  nf  ilic  rK-ciirreiiti!  of  a  subacute  ami  chnmio 
poliitmyelitis.  in  the  sfn^ic  of  tlie  autlmrs  who  have  described  it,  is  still  fairly 
imperfect.  Confusionu  with  niiilliple  neuritis  are  alao  undoublcdly  eommon 
Iterc,  and  the  diagno»i.s  is  not  ineontecttable  in  all  cases  publiidicd  under  the 
name  of  "subacute  jioliomyelitifi '";  hut  there  can  he  no  doubt,  fn»m  some 
reeent  and  porfi-clly  ai'eunile  f)l)si*rvations  (Cippynlieioi,  Xonne.  mu!  others), 
that  extensive  suliaeute  and  c-lironir  diseases  may  occur  in  the  atiierior  boms 
of  the  cord  and  lead  to  the  development  of  extensive  paralysis.  The  a^tiologi- 
cat  and  general  pathological  conception  of  theae  rasea  is,  of  course,  still  wholly 
unsettled.  We  are  probably  dealing  willi  infeclious  toxic  eausea,  which  liave 
a  noxious  aetiou  on  the  spinal  niulnr  ganglion  eella. 

In  the  enses  claimed  under  (his  heading  a  [wralyiiis,  Hrst  of  biilh  1^  and 
snmi-wliat  laler  usually  of  both  arms,  develnps  in  a  coni|>aratively  sh<irt  time 
- — in  the  course  of  sotue  wcekti  or  montb-s.  at  most.  It  usually  has  no  epocial 
cause  or  any  severe  initial  symploiiw. 

In  Bome  eases  an  accidental  cause  seems  to  have  favored  the  oatbrcak  of 
the  dtseOBo.  Tlie  onset  of  the  diM>aKe  has  been  observed  repeatedly  to  follow 
an  injury.  Tlie  patient  enmpluins  at  lirst  of  weakness  in  the  legs;  he  can 
no  longer  walk,  and  he  is  coiiline<l  to  the  Wd,  A  sliort  lime  later  the  same 
disturbances  appear  in  the  arms,  and  lead  to  a  more  or  less  ooinplote  paraly- 
sis. More  rarely  the  opposite  condition  obtains,  that  the  arms  are  affected 
first  and  the  legs  later. 

Many  dlJTerenees  are  observed  witb  referent-e  to  the  extent  of  the  disease. 
OceaBionaltv  llie  paralysis  is  limited  to  the  upper  or  lower  extremities;  it  is 
even  p()ssibtc  that  only  one  limb  Is  affected,  '['here  are  many  differences  also 
in  the  rapidity  with  which  the  disease  progresj^f's  (subacute  and  clironie  eases). 
But  the  fwnsibility  always  remains  wholly  unaffected,  except  at  most  for 
alight  panesthesia.  and  tliere  is  also  no  |iain,  citlier  spontaneous  or  occurring 
on  pressui-e.  Soon  after  the  paralysis  an  eipmlly  extensive  atrophy  develops, 
and  a  distinct  loss  of  electrical  excitability,  running  parallel   to  it,  which 
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pasjics  ovt^r  into  a  partial  or>  in  all  severe  ca^es,  a  complete  reaction  of  de- 
generation. 

I  L-unsicler  Uie  fibrillary  and  foseunilor  contractions,  which  are  almcwt  in- 
variflblv  ol(si?r\Td,  »s  vt-ry  <  hunu-U'ristir  hthI  of  greiil  iliaj^ioslic  value.  In 
my  'tpinlon  tlie^c  t-imlruL'tions,  wUii'h  ait  oceatiioiially  very  active,  are  the 
direct  n>sn1l  nf  irritative  conditinntt  in  the  diseased  spinal  ntotor  ganglion  cells. 
Cuntrmtitiiifl  uF  tliitt  t^^rt  iln  not  oa-iir  in  polyncuritix,  tind  uidy  rarely  in  acute 
pnliontyelitict.  i^ini-e  a  r)i]iid  coiiiplele  divtiiiriion  uf  the  ganglion  cells  ix-cnirs  in 
this  iliscnM*.  Thv  ciitaiiwiis  and  ti'inlnti  n^llexew  are  very  inucli  diriiini»ihecl  and 
often  entirely  tost.  The  hlmlder  and  rectum,  however,  reiiinln  intact,  »nd 
Iwdsoreti  never  develop  it  the  patient  hai>  proper  uai%.  We  Mnietime^  notice  a 
striking  diminution  of  the  (<vveat  sciTotion.  In  rare  cflse«  the  muaclea  of  the 
neck,  (he  \i\i^,  the  tongue,  and  tlio  ]diiir}'n\  arc  attacked  by  the  diseat^. 

After  l)ie  patalysif*  liiitt  rearlM-d  its  j,'ririite*.t  extent  there  is  occasionally  a 
pause.  The  cimdition  reninius  stationary  for  numtlis  sonietinics,  and  then 
a  gradual  iinpniveiiieiit  Ix^gins,  whieli  perhaps  may  gi>  on  to  complete  re- 
covery, but  generally  the  recovery  remains  inL-omplelo;  so  that  tli^e  patient 
haa  a  more  or  letw  marked  clistiirtmnce  of  function  for  life.  The  "  middle 
form  ((f  chroTiic  puliiHiivelitifj/'  (lt!s<Ti[)ed  hy  Ki'h.  in  whirli  tlierc*  in  i>i\\y  a 
partial  reaction  of  degeneration  in  the  paralyzed  muscles,  almost  always 
gives  a  good  prognosis.  The  diseat^e  takes  an  unfavnrahle  i-ourw  if  the  respi- 
ration Ijc  imjiaired  tlirfntjfli  iiivolvejiu'til  of  lire  respirnlory  iruiscloi",  or,  if  the 
patient  cannot  itwallow,  througli  invoUement  of  tlie  iniiMrleti  of  de^lnlition, 
or  if  inhalation  pneinnonia  set  in.  The  anto|>jiy,  in  caseji  of  this  rlaw.  show? 
extensive  degenerative  inllammatory  changes  in  the  anterior  gray  erilumn.s  of 
the  cord  with  a  great  ilestniction  of  ganglion  cells,  wfiile  generally  only  very 
slight  changes  (wx-oudary  de>;eneratioii)  can  be  &een  in  the  peripheral  nerves. 

As  a  con8e<|Ucncc  of  what  has  l>een  aaid,  we  shall  lie  eompelleil  to  make  a 
diagnosis  of  chronic  poUomyeliti!*,  when  extensive  piiralyslfi  comes  on  with 
ftutweqnent  atrophy  anrl  olwtrical  reaction  of  degeneration  and  tt'ithout  any 
nenritie  symptoms  (pain!),  and  witliniit  dislurhances  of  sensation  or  of  the 
bladder.  It  i»  ili.>*liiiguished  fnim  ''spinal  nnoiciilar  aLr(i])liy  "  proper  hy  Ihc 
fact  that  in  this  there  ia  a  slow  atrophy,  nitackiiig  (ihcr  after  (iber,  so  to 
gpeak,  and  that  the  atrophy  and  muscular  weakue84>  go  abt<olutely  parallel, 
while  in  chronic  polion))'clitiR  the  f>aralysis  precedes  the  atrophy,  and  whole 
iiuiscles  or  muHcular  reginns  are  alTecled  from  the  slart. 

The  trfalincnl  is  nnt  iihsfilnlcly  li(i]Mdess,  as  is  shiiwii  bv  the  above  desiTip- 
tion.  But,  at  any  rate,  in  ail  cases  which  sliow  a  continued  progression  of 
the  paralysis,  a  very  grave  pnignosls  must  he  made.  Treatment  consifits  only 
in  the  employment  of  electricity,  baths,  careful  massage,  etc. 


CnATTER    XI 

THE   SO-CAt.LEn    ACT'TK    ASCKXmxn    SiMNAL    PARALYSIS 
{ParalymiM  AattnAau  J^ubi.      J>nufrv's  Paratysta) 

In  tlie  year  lfi">f)  Ijindry  dcftcrihed  a  disease  under  the  name  of  " parah/ftie 
a8cetulanli  nii/ue."  which  is  chiefly  characterized  dinicallv  by  the  fact  tliat 
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fir^tt  the  lower,  and  soon  after  the  nppcr  extrcirtitics,  and  Snallj  a  numhar  ol 
tiie  luusculnr  n>giuiis  supplied  by  tlte  ra^ulla  are  attacked  bj  a  rapidly 
advancing  paraly>*i8,  while  the  senstibtlity  and  Oie  fiin(*t)nn8  of  llie  bladder 
and  n.'(IUMi  rvumin  nurinal.  In  maiiy  eascp  tlie  diwai^c  lenninntp*  fiitiilly. 
Ksaniinatinn  nf  t\w  nRrvmis  jiyatem  Usa  m  far,  however,  ehown  nu  unifonn 
anatoniit-al  lesion  whieli  i^  characteriHtic  of  nil  ti&^s  {ride  infra).  Howfvur, 
the  elink-Al  pii-tun^  of  f^andry's  jmralyfiis  is  so  striking  tliat  a  coinprchcngive 
t»«rription  of  it  seems  demanded. 

General  Symptomatolo^. — Acute  ascending  paralysis  attacks  chiefly  per- 
sons previously  strong?  and  litaltliy.  in  youth  or  middle  life,  somewhere  lie- 
tween  twenty  and  thirty-five  years  of  age.  Some  cues  also  have  been  si«n 
in  children  and  older  people.  The  dit4'Hge  tteeniit  to  be  more  frei|ucnt  in  men 
than  iti  women. 

The  affwHion  almost  always  begins  with  certain  prodroinata.  These  t-on- 
sist  of  general  malaise,  moderate  febrile  symptoms,  headache,  lo*s  of  ap{>etite, 
and  quite  frequently  of  dragging  and  tearing  paine  in  the  back  and  the  ex- 
tremities. After  tlwse  symptoms  have  lasted  some  days,  or  more  rarely  some 
week>f,  during  which  they  are  eitlier  ciinipanitively  t^light  or  so  severe  that 
many  patients  are  already  (x>nfined  to  the  bed,  there  usually  comes  on  quite 
suddenly,  or  sometimes  more  gradually,  a  paresis,  iirst  of  one  leg,  but  very 
soon  of  both  legs,  whicli  rapidly  increases,  and  usually  in  a  few  days  leada 
to  an  almost  completiC  motor  |>araplegia. 

The  paralysis  is  flaccid  in  almost  all  cases.  The  legs  may  be  moved 
pasBively  witliout  any  muscular  resistance,  and  the  muscles  show  neither 
active  nor  rellex  tension.  Their  electrical  excitability  remains  perfectly  nor- 
mal in  many  oa^es,  but  there  is  sometimes  a  rapid  loss  of  faradic  muscular 
excitability.  It  is  not  yet  pnn-erl  whether  i-ompletc  reaction  of  degeneration 
occurs,  The  reflexes,  both  cutaneous  and  tendon  reflexes,  seem  to  he  dimin- 
ished or  whtilly  Inst  in  tlie  majority  of  cases,  but  some  exceptions  to  this 
rule  have  been  known. 

Sensibility  is  sometiraes  perfecfly  intact,  but  slight  alteralions  do  occur, 
and  ijuite  rarely  there  may  tie  even  marked  ana'Sthesia.  At  times  a  noticeable 
delay  of  aensiitiini  is  observed.  We  find  no  changes  in  the  nerve#  of  sjieiial 
aenae.  There  is  occasionally  a  slight  a^lema  in  the  legs,  which  is  [wrhaps 
to  be  regarded  as  a  vasomotor  disturbance.  The  marked  sweating,  from  which 
many  patients  sulfcr,  is  also  worthy  of  mention.  The  bladder  and  rectum 
In  most  cases  arc  not  at  all  alTected,  or  they  present  merely  slight  and  tem- 
ptirary  disturbances. 

A  short  time  after  the  legs  are  attacked  the  arms  also  begin  to  be  paretic. 
Marked  motor  weakness  apjiears  first  in  one,  then  in  the  other  ami,  and 
this  may  atsn  iricreaw  to  almctst  cnniplctc  paralysis.  The  sensibility,  the  re- 
flexes, and  the  electrical  cxciiability  sliow  conditions  like  those  in  tlic  lower 
extremities.  The  muscles  of  the  trunk  are  also  affected  at  the  same  time  as. 
or  still  earlier  than,  tlie  arms.  The  patient  can  no  longer  sit  np  in  bed,  turn 
on  his  side,  or  make  similar  movements.  In  some  cases  a  paralysis  of  the 
muscles  of  tlie  neck  has  also  heen  ot>served. 

The  thinl  iiml  last  stage  nf  tlie  disease  is  chiirncteri^^erl  by  the  Bpjw'nrmice 
of  respiratory  disturl>ances  and  bulbar  syuiplouis.  Manifest  signs  of  a  Inr- 
ginning  rwpiratory  iMiralysis  appcmr;  the  respiration  is  labored  and  dilficult. 
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I'the  niovempnt»i  of  the  diupliragni  ore  impaired,  and  the  paroxysms  of  cou;rh- 
iiig  grow  tt-faker.  JJisturbanves  iu  swallcjwinp,  (iidkiilty  in  ariiculaTion,  ami 
paresis  of  the  eoft  palate  ami  the  lips  may  set  in.  Iu  a  fi'w  L-ases  a  facial 
paralysis  and  di^tnrliances  of  the  ocular  mu^les  hare  \>eOQ  observed.  The 
coQ<Uli(>n  j(row8  worse  acutely,  and,  as  we  have  twid,  in  many  cases  death 
ensues. 

Hfsides  tlic  syniptoiiii*  tlm?  far  nK'ntioned.  rcfenihlc  to  the  uorvoua  aysUMn, 
we  liud  wrtain  utlier  symptoms  in  alniust  every  case,  which  am  leas  striking, 
but  yet  of  jfrcater  slKnilieance  in  jutlginj;  of  the  disease.  The  first  of  theac  is 
fever.  The  ieni|>orature  is  usually  t-lr-vated  from  Iho  iM'j^iimin;' ;  it  may  tem- 
porarily sliiivv  a  toiisidyralik'  iiurpHsc,  up  to  10t°  F.  (10"  {'.),  ami  Itilcr  it 
varies  between  l(Hj'  and  in^J'  K.  (.S«°  to  :W  C),  hut  hclwwn  times  it  may 
even  sink  to  nurmal.  Of  the  internal  organs  the  spleen  shows  the  moat  fre- 
quent changes.  It  Is  usually  swollen  moderately,  hut  appreciably.  There  ia 
also  »nmeliiiicit  a  slight  albnmiiuiria. 

In  the  VAA6*  witli  a  fatal  torriiimitiDn  the  whole  duration  of  the  diReaa^  la 
s<«nietim»4  only  a  few  days,  and,  as  a  rule,  a  wt-ek  or  twii.  or  rarely  more.  For- 
tunately, howeviTj  all  eases  do  not  terminate  riitnlly.  The  <liK^e«sc  may  come 
to  a  standstill  at  any  lime,  even  if  the  most  threatening  symptoms  be  present. 
Then  the  paralysis  hIiowh  no  furtlier  advanre,  the  disilnrbanfes  pre-sent  dis- 
appear, and  recovery  ensues  after  a  course  of  several  weeks,  it  is,  of  coui"se, 
ttfiually  quite  a  long  time  before  the  patient  again  feels  himself  in  posBession 
of  hi."  full  powers, 

Patholo^cal  Anatomy  aiid  Pathogenesis. — If  we  consider  the  whole  pic- 
ture of  acute  ascwiiding  panilvsiir-,  the  idea  is  nwessarily  forw'ii  upon  us  that 
we  have  to  do  here  with  an  arute  infection  or  autointoxication  of  tlie  body, 
vith  a  predominating  localization  in  the  motor  nervous  system.  The  be- 
ginning of  the  disease  with  general  malaise  corresponds  perfectly  to  the 
prodromal  stage  of  iriany  other  acute  infections  dtseascs.  The  fever,  the  acute 
gplenic  tumor,  and  the  occasional  albuminuria  also  can  scarcely  be  explained 
in  any  other  way,  aecnrding  to  our  present  viowg,  except  by  the  al>ovp  hy- 
pr>theBis.  There  arc,  of  enurse,  no  definite  and  posilix'e  data  aa  yet  in  sup- 
pirt  <if  this  fiypolheais.  Furtlier  investigations  as  to  (he  aiialiouical  {■hamres 
in  "acute  ascending  sj>in«l  paralysis"'  arc  still  very  desirable.  In  the  earlier 
observations  there  la  usiially  the  statement  of  an  "absolutely  negative  ana- 
tomical e.vanniiatinn  ";  but  these  8tatenientt»  usually  refer  only  to  the  spinal 
con).  The  peripheral  nerves  were  formerly  not  examined  at  all;  and  yet, 
as  we  Imvf  long  proclaime<l  and  as  is  now  i]uile  gi-nerally  accfiptenl.  it  is  ex- 
tremely jjrolwbic  from  the  clinical  sytnploiiiw  (pain,  loss  of  electrical  excita- 
bility, condition  of  the  reftcses)  that  many  cases  of  so-called  Landry's  paraly- 
sis are  multiple  neuritis  fc/.  r.),  and  are  nothing  more  than  the  most  acute 
and  most  extensive  fonti  thereof.  Some  recent  anatomical  investigations 
liavp  alreaily  confirmed  this  hypothesis. 

ll  wniilil,  hnwevfr,  be  incornMi'l  lo  identify  acute  aaeending  paralyais  com- 
pletely with  multiple  neuritis,  for  in  i*ome  observations  (I?.  Si'hiilz  and  F. 
Scbultze,  von  den  Velden)  extensive  aaite  niyelttie  changes  have  also  lieen 
found  in  the  motor  piirtions  of  the  spinal  coni  (lateral  columns,  anterior 
gray  columns).  The  iliseaso  may  then,  pertiaps.  lie  interpreted  as  the  most 
acute  and  extensive  variety  of  actile  polinmyelitis.     At  any  rate,  we  must 
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wB>it  for  many  more  obscrvAtiotiFi  awl  not  clec^Ide  preinatiirt>ly  upon  the  noeo- 
logu-al  |XJsil.ion  ijf  till!  iliwHfli!  iirul  a  iitiewililif  division  iiiti>  wwntl  varieties. 
[KiTi'iit  invcstigutioiis  hIkiw  timt  Lnii<lry*s  paralysis  is  an  alTi^i'iinii  of  the 
whole  jieripliiTal  inolor  m-ui-on,  but  that  thu  ;fnni(Ii^>ri  eolls  in  ihe  antcri<ir 
homs  fhow,  a?  a  rule,  ^rreatcr  chan^fea  than  the  jjcriphcral  nervy  lUwra- — K.J 

Diagnosis  and  Prognosis. — in  every  jiaraly^iA  of  the  lower  extremities  be- 
ginning aciitelv  ami  a^-unijmnicil  \>y  general  j*y[iipti>ins  and  fever  we  inual 
coneidiT  llic  po^^iliility  of  an  acute  affemliiig  parnlysifj  hut  only  the  further 
course  of  the  disetteM;  can  decide  the  question.  Inai^rnucl:  as  merely  a  wcJI- 
eharacterized  clinical  group  of  KVinptonis  is  iiiejint  hy  tlie  ahdve  term,  tlie 
diagnosin  in  alwiivit  easy  tu  mi\\n\  «itli  altoiitHJii  tn  the  pciMdiaritiea  ptven 
nhovc.  It  is  more  ililliciilt,  hnwcvor.  to  ilccidc  rtccurati?ly  whethtT  the  casK 
corresponds  rathi-r  Id  ihr  ty]it'  nf  an  at;iii-E!  riiuUi],ilc  iifiiritis  i>i'  io  thp  tvfie 
of  an  acute  aaceuding  spinal  paralysis.  We  can  judge  ns  to  tliis  piiint  tmly 
by  cart'fuf  attenliun  Id  the  etiiigl'i'  syinptonis.  espceially  the  condition  of  tht* 
senslhilily  (]Niins,  ana'Htheitia),  of  tlie  reflexes,  ami  of  the  eleetrical  ex- 
citability. 

The  pnigiiiisit^  niiist  at  f\r»l  Ix'  niaile  uilh  j^rcat  res4>rve,  :ind  we  niiutt  e>;- 
pecially  bear  in  mind  the  possibility  of  a  rapidly  fatal  termination.  If  the 
first  acute  Htage  pm^!*  oif  ForUinutely  and  tiiLTK  he  a  decided  ctvsalicn  in  the 
extension  of  the  pymptoniu  of  paralysi!',  (lie  prognosis  is  quite  favornhic,  for 
we  may  then  cxpwt  that  thr  patient  will  I>e  completely  restored.  |ln  many 
of  the  ea}«it  that  di>  ntjt  Icrniinaic  fnlally  IIh'm!  i»  h  residual  paralysis  and 
atrnpliy  similar  to  poliomyelitis. — K.] 

Treatment. — We  winnol  he  certain  wliether  an  energi'tic  '"  derivative  tri'at- 
ment  "  i*  of  advnnlag<!  in  the  Ijeginning  of  the  diseasi'.  Dry  cups  along  the 
vertebral  column  are  roctmnnendcd.  and  even  lh«  use  of  tlic  hot  iron  to  the 
back.  We  would  har<l!y  advise  Ihf  httter.  It  may  be  advirtuble,  however,  to 
prescrilM?  imiticti<>nR  witli  mercurial  iviiilnient,  .'ill  to  4.j  gr.  (gni.  2  to  3)  & 
day,  iw  in  mitisypliilitic  trL-tituient.  At  llie  onset  <tf  the  disease  cHivfid  sweat- 
ing is  also  |o  be  recKmnicuded.  Of  intenml  medicines,  we  shouhi  try  al  lli« 
banning  aspirin  or  salicylate  of  sndiimi  in  lar^^;  doaca  (30  gr.  [gm.  t]  of 
salicylate  nf  isodium  ihree  timeri  a  day),  and  also  »nti]»yrin.  We  may  also  trj' 
extract  nt  cT;;ot  (eiTfotin).  Hlrvchriin,  and  perhaps  iodid  of  pinassium.  It 
aUn  wciii.s  («>  Ih"  )i  {jond  jiUm  to  begin  gnlvanic  treatment  early,  applying  it  to 
the  spine  and  periida-ratly.  If  ularmiiig  attHcks  of  respiratory  inautScioucy 
occur,  elpclrical  excitation  of  the  plirenic  uerve  and  of  the  respiratory  muscles 
sonietlinL's  affords  wlief  ti»  the  patient. 

If  Ihe  symptoms  be  arreslcil,  electrical  treatment  and  the  use  of  batlts  luay 
do  most  to  hasten  coDvalescenee. 
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CHAn'KR    XII 

NEW    (IROWTIIS    OF   TltE    SIMNAI.    CORD    AND    OF    ITS    MKMUlt.VNES 

Pathological  Anatomy. — Tumors  of  the  apinal  cord  nre  not  particularly 
rare.  The  eonnnonesl  jirimary  new  grnwth  in  the  spinal  c^iiil  itself  is  (he 
glioma,  wliieli  arises  from  the  neuroglia^  and   furms  a  cellular  uud  vascular 
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tumor.    This  is  sHuated  most  fre<juentlv  in  the  cervical  or  upper  dorsal  cord ; 

otcasioniilly,  also,  in  liie  luiiilmr  cnlur^tMnent  of  llji>  itord.  It  often  develops 
a1  tlie  bff^inning  in  the  posterior  half  of  tli«  cord,  hut  later  it  may  attain  a 
fonsiderablc  Icnj^tU  and  a  trarsvprno  diamfttpr  of  H>v(>ml  centimKers,  bo  that 
the  spinal  cord  in  the  part  afTti'tfd  nmy  have  a  considernhle  tuinor-likc  thirk- 
ening,  or  i1  may  cvt-n  !»■  iliuiigcil  Uimiighdiit  nlniosl  its  whole  length  into  a 
thick.  slui|>ek'i«  niusf.  Inside  the  glK'nia  wc  sometimes  find  8ec«>ntliiry  lieni- 
orrliagw  and  (niyxomaluiii-J  softenings.  Central  gliotiw  h  distinct  from 
real  glioma.  The  former  never  leads  to  any  sjwcial  enlarj^enient  of  the  cord 
ttunmr  formation),  hut  to  a  glininatous  degeneration,  anil  espoc-iully  to  an 
ahnormal  cavity  furmntiun  in  the  i-ord,  purtieularly  in  ii  Nu"^ihnliiial  dii*ection. 
llim-pvvr,  transitional  ftinng  lietween  gliosis  iinil  real  glioma  prohahly  oe(nr. 
We  will  Bjicak  of  (s-ntral  gliosis,  tliis  itnporlaiit  and  Uy  no  means  very  rare 
iliaease,  more  fully  in  a  subscfjuent  pliapler. 

Of  other  rare  new  jjroMths  in  the  sjiinal  eord  we  may  mention  solitary 
tubercles!,  sypiiiloniata,  and  sarconmta.  Solitavv  triliereles  develop  oocnsionally 
in  eonjunellon  with  a  tul»-ri-u!ar  caries  of  the  spine.  They  are  generaily 
located  in  tlie  eentral  gray  tnatier  of  ifie  posterior  eoliinins.  Cystieerci  have 
also  been  repeatedly  observed  in  the  npinal  cord. 

In  the  spinal  meninges  iiavc  been  found  Mrroraatn,  endothelioniata, 
fibromata,  lipoinata,  psamnioniuta.  niyxomata,  and  syphilomatu.  'I'he  lases  uf 
cxtraniwhiHary  tnmors  oliserved  by  me  were  most  frfijuently  pRauniiiuriiila 
(genendly  fairly  eirevunserihi'd  growths,  the  size  nf  an  olive,  whieli  eonipressed 
the  spina!  eord  from  without),  flat  cndothelionuita,  arising  from  the  inner 
snrface  of  the  <lurfi  niatiT.  and  sareoniata.  Snreinna  of  the  dura  lias  a  great 
tendenry  to  spread  a.s  a  Hat  growth,  so  that  it  may  linally  surround  a  con- 
sidierablc  portion  of  the  i-ord  with  its  masa  of  growth.  Sai'i-onia  in  often 
multiple;  thus  it  nmy  eoexist  on  the  spinal  dura  mater  and  at  the  base 
of  the  hriiiii,  eti*.  As  a  rule,  it  ilutw  not  invade  the  pin  mater  or  the 
substance  of  the  eord  itt^elf.  There  are  also  lunmrs  arising  From  the  pia, 
which  up  to  the  present  time  have  Imxvi  generally  clafwed  as  sareomata.  Ac- 
cording to  more  recent  inv&itigations,  in  a  part  of  the  cases,  at  least,  we  are 
dealing  with  extranu-dullary  gliomata  whicli  originate  from  the' outer  glioma- 
tons  border  of  the  spinal  conl.  Lijinnia  develnjw  w\  Ihe  outer  siirfa<('  nf  the. 
dura,  starting  from  the  fatty  tissue  lietween  the  vertehrnl  (unnl  and  the  diiral 
sae.  A  carcinoma  arising  fnmi  the  vertebra;  may  aliio  reach  the  spinal 
meninges  by  direct  invasion. 

We  know  practieally  notlnng  of  the  seliolopy  of  most  new  gi-owths  in  the 
Bpinal  eord.  In  all  pnjimhilily  there  iii>  an  abnormal  congenital  iiredisjKtsition 
of  the  tissues,  which  furnislics  the  germ  for  the  suhseqncnt  development  of 
the  new  growth.  It  is  worthy  of  note  ttiat  the  onset  of  the  first  symptoms  is 
very  often  preceded  by  an  injury  (fall  on  the  hack,  etc.),  wldeh  thus  seems 
apparently  to  give  the  fiist  iiiipetns  to  the  formation  of  a  tumor. 

Symptoms  and  Course.^ — Xew  growths  in  the  sjiinal  meninfjrs  are  located 
principnlly  at  the  level  of  the  dorsal  conl.  The  first  symptoms  of  the  tlisease 
are  therefore  radiating  j>ains,  either  persistent  and  burning  or  pHniu'snial  and 
neuralgic,  and  para'Sthesia'  in  certain  riHit  territoriciji.  There  may  also  be 
local  pain,  [Stillness  and  pressure  in  the  back.  etc.  There  is  rarely  any  char- 
acteristic tenderness  over  the  spine.    If  the  compression  of  the  posterior  roots 
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incrc-nsc,  annnsthosia  U  produced,  tho  distribution  of  which  points  to  ui  involve- 
nient  of  iJcfinitr  nml  ziim-p.  The  tiiittrior  niots  are  more  rarely  affected  by 
the  nettphisiii  t)i«n  t!\e  ]>ni*teri(ir  roots.  In  Hie  former  ciism'  motor  symploni!*, 
nniseular  rj^'idity,  ajid  cireumwTibtd  paraly«e8  develop.  In  general,  anss- 
the.-iia  and  pAraly.sif)  ari^c  as  pure  root  syniptotiiti  only  when  tlie  di^a^c  is 
e.\terisivi\  ^miH-,  n^  was  un'iilintii-cl  U'furf,  flu?  i-otiipk^le  divisifxi  of  mie  Kenseiry 
or  mntor  rtxit  rhtes  nut  cause  eomplele  aniesthesia  or  pamlysis  in  any  n*gir)n. 
Aithough  thill  first  "  neuralgic  atage  "  in  vspe<.-iuJly  ehuractcri^tic  uf  meningeal 
tumors,  it  may  nevertheless  be  oecasionally  entirely  of  nearly  absent.  CastM 
of  this  kind  have  been  espo<ialIy  described  by  F.  Sehiiltze.  The  more  the 
lliiiior  roTripresH's  Uk'  Kf>iiiul  cord  iljiolf  in  its  ^nmlh.  llie  mon'  pronunnctHl 
the  spinn)  RvinptoinB  l)efi>iiio.  fienernlly,  the  patient  first  notices  a  slowly 
iiuTeaHiii}^  pareais  of  one  leg,  which  graduiilly  extends  to  the  olher.  Willi  the 
usual  location  of  the  ttinioni  in  the  cervical  or  tlwmcic  segment  of  the  cord^ 
the  disliirbanees  of  motion  genei-ally  show  all  the  characteristics  of  a  9{>a}ttic 
parepis  (ri^ldiry,  increased  lemlnn  reflexes*,  etc.).  Finally,  an  alimwt  cntn- 
[iletc  pfiraplefjia  may  ikividup.  Sonni-r  or  later  disturhaneos  of  senailiility  are 
addcil ;  generally,  at  first,  of  pi>i*teriitr  column  type.  For  evident  reasons  cer- 
tain indications  of  a  unilateral  legion  not  infri?quently  develop — namely,  a 
pre  [K  Hide  ranee  of  motor  BViiiptoms  on  one  side,  an<l  of  sensory  disturhances 
on  the  other.  Vesltn]  disturlmnit's  als*"*  generally  supervene;  in  short,  there 
dcvelopfi  a  cmiiplct)-  pictnre  of  riinipri'S*iiin  of  (he  Sjiinal  cord,  Bueli  as  wo 
havu  already  dewrilteil  and  which  need  not  be  again  discussed  in  nil  its 
details. 

Diagrnosis. — The  diii};n«wi!i  of  the  extraniediiUary  tumor  deiM-iidfi.  ahove  all. 
on  a  il()fie  olniervntinn  of  the  cimrfti-  of  tlif  disease,  liie  slow  onset  of  the  nirec- 
tion  with  nmt  BViiupioms.  and  the  gradual  dovelopiiient  of  slowly  pmgretwive 
compression  symjitoms.  Since  attention  has  been  directed  to  the  not  infre- 
i|lient  occurreiiii'  of  extninicdulhiry  ru'dpliisruH,  tht;  correct  dijigno^ia  has  l>ecu 
mmle  in  numerous  cases.  Practically,  this  is  of  the  g'n-rttcst  iniporlnnt-c,  since 
the  proi>iJet:l  of  removal  of  the  tumor  by  operation,  and  therefore  for  an  occa- 
sional complete  cure  of  the  patient,  is  by  no  means  unfavorahlft.  Ilorsley, 
in  188!).  was  the  first  to  remove  a  tumor  of  the  epinal  eord,  which  was  eor- 
roetlv  diagno-ied  ami  hicalized  hy  Cowers,  and  since  thi-ii  a  fairly  large  niirnlier 
nf  eases  have  been  nperated  lipnn  with  success,  but.  of  course,  there  have  also 
Irico  nmiiy  failures.  The  dilTerential  diagnosis  between  nieningcat  Iniuor  and 
compression  of  the  cord,  due  to  vertebra!  caries  without  Pott's  hoes,  is  occa- 
sionally very  difiicidt.  We  must  then  pay  chief  attention  to  the  general  a'nTnp- 
tniiis  of  tuben-ulosis  (heredity,  habitus,  fever,  continued  high  fre<|uency  of 
llie  pulse,  other  luliereulous  affections,  tulHTcular  rcactinn).  If  a  nu^ningi'al 
sarcoma  oiH'urs  as  a  metast-asis  nr  as  one  manifestation  of  multiple  sarcoma- 
tosis,  the  discovery  of  a  sarcoma  in  some  other  place  (such  as  the  skin)  may 
put  us  on  the  right  tra<lc  in  our  diagnosis. 

In  glioma  of  the  cord  it^ipU  the  initial  symptoms  of  sensory  irritation  may 
be  ahiujst  whidly  al>sent,  or  at  least  they  may  be  only  slight.  A  eomplicatod 
type  of  spinal  ilisease  grtidnally  devclop.i.  in  which  all  th"  spinal  syinptinits 
may  occur  in  the  most  varied  comhinations.  The  disease  from  the  beginning 
sometimes  exhibits  I  lie  ordinary  type  of  a  transversi'  spina!  paralysi.s,  which 
will  show  Ui«  well-known  ditlercnces,  according  to  the  s«&t  of  the  lesion  {vide 
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page  319).  In  other  cases,  however,  certain  peculiarities  iu  the  type  lead  us 
to  suspect  the  possilfility  of  a  tumor.  Among  them  es])eciallj-  is  the  early 
asymmetry  of  the  symptoms  on  the  two  aides.  Since  a  tumor  may  at  first  Ite 
confine<3  to  ono  half  of  the  splnfli  eorti  (wliicli  acarcely  ever  happens  in  mye- 
litic), tlir  si^iis  of  a  unilateral  U'sion  tif  Ihe  Kpinal  coril  {vidf  infra.  Chapter 
XVII)  are  often  <ih,-ii'rvetl  in  liimors  in  a  more  or  lest  pronounced  fasshion. 
Only  later  in  the  course  of  the  liisiease  does  the  eiinlL-al  type  of  unilateral 
lesion  gradually  change  to  the  ordinary  transverse  paralysis.  A  certain  jher- 
natioD  in  the  sjTnptoms,  improvemcnls,  and  new  and  quite  sudden  changes 
for  the  worse,  are  iilso  iiali4.-ml  ut  fiuies  with  luinors,  a  cnndition  which  is 
prnhahly  to  he  referred  to  rhunges  in  ihe  fullness  of  the  vessels,  or  to  hemor- 
rhages in  the  substance  of  the  tuninr.  The  manner  in  which  tiie  (liscase  pro* 
gresses  is  al&o  to  a  certain  degree  characteristic.  Jf  we  find  on  reiwated 
examinations  evident  indications  that  the  spinal  atTection  is  slowly  extending 
upward,  ej*pccially  if  tlie  culttinKJus  ann-slhtwia  in  moving  upward  aud  the  paral- 
ysis is  invading  higher  niusi-ular  territories,  this  condition  is  derirledlv  in  favor 
of  the  diagnosis  of  tumor,  sini-e  it  id  fur  less  frei[ijenti_v  iihwerved  in  other  forms 
of  disease.  We  may  alBo  consider  in  diaginwis  the  fact  that  glioma  often 
develops  in  the  cervical  cord,  or  at  least  fira^lually  invades  the  cervical  wtrd; 
conso<[uently,  sensory  disturhances  and  ]iara!yKis  ucciir  in  tlie  upper  extremitiea 
in  addition  lo  the  paraplegia  of  tlie  Icfjs.  'J'his  is  of  rare  orcurrencc  in  mye- 
litis. In  general  we  wish  to  empluisi/e  again,  that  in  slowly  develnpiiig  para- 
plegias only  tumors  of  the  spinal  cord,  gradual  compression,  and  multiple 
sclerosi!*  need  to  \k'  CGasidcred.  The  differential  diagnosis  of  these  diseases 
(whiih  certainly  is  often  very  ditliciilt)  principally  c<iiicerns  us.  A  careful 
Jtiintgen  ray  examination  frerpu-irily  flirls  malcriidly  in  the  diM-overy  of  a 
primary  disease  of  the  vertebrm.  XeoplasmB  of  the  spinal  meninges,  as  iso- 
latetl  olwervation.t  have  shown,  can  nccnsinnally,  perh«}Mi,  he  correctly  rcr-og- 
niitcd  by  the  dcmonstratinji  of  syH-cilic  ccllulnr  clcrncnls  in  the  spinal  fluid 
ohtained  by  lumbar  puncture.  We  need  not  repeat  here  the  details  of  a  topical 
("segmental'')  diagnosis;  they  follow  the  peneral  mlea  whi('h  hold  for  all 
lesions  of  the  spinal  cord  (page  2ft."j) ;  hut  we  must  once  agniii  remind  the 
n'jidiT  that  li}(iil  !iriH>slhi>sia  nf  a  given  I'lilani'oijB  terrilnry  iticariK  not  only 
an  involvement  of  (he  <(>rrcspfiudin^;  [wstcriiT  rtmt,  as  j.')vcn  in  the  iliagram, 
hut  also  an  aifectifm  of  tlie  nrighhoring  rcK>ts,  especially  the  two  roots  ahiive. 
After  determining  the  iipjier  hmiiidary  of  the  nnaistlH'jiia.  we  should  therefore 
always  suspect  thai  the  upper  hnundary  of  the  lesion  in  the  rord  is  one  or  two 
segments  higher  than  wnuld  corrcspnid  to  the  dinprani,  hrt-iiusc  the  individual 
cutaneous  territories  am  always  in  relation  with  several  spinal  rof>t«.  The  same 
nile  also  holds  when  tlie  segmental  diagnosis  is  based  upon  the  mnlor  symp- 
toms. The  disregard  of  this  relation,  which  was  first  clearly  established  by 
Sherrington,  is  tlie  reason  why  formerly  Ihe  location  was  usually  put  too  low, 
even  when  the  tuiimr  itself  had  Iicen  correctly  diagnosticated.  In  determining 
tlie  u]>j)er  btiiiiidjiry  nf  tlie  tuiiinr,  fiirlhi'iiiinre,  we  should  consider  not  only 
the  aua'sthesia.  hut  also  the  symptoms  of  sens«jry  irrilati»ni.  The.so  very 
often  manifest  themselvee  above  the  anseslhetie  zone  and  then  point  with 
considerable  certainty  to  an  irritation  of  the  correapondini;  posterior  roots  by 
the  upward  growth  of  the  tumor.  The  accurate  determination  <if  the  position 
of  the  diiTcrent  spinal  seginentg  and  roots  in  relation  to  the  bodies  aud  spinous 
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pmvegftis  of  the  vertebrie  is  also  of  great  practical  importance.     In  regard  to 
this,  re  will  refer  tti  Kig.  151,  page  2113. 

A  lujinjr  "f  tlii^  spinal  vonl  may  last  for  many  years.  Tn  new  growths  of 
tlie  luenin^ys  the  .•<y]ii|)t<»ins  nf  ri*;n.*orA*  irritiition  alone  may  roultnue  for  wv- 
cral  years  before  there  are  tmy  well-deveioped  transverse  symptoms.  Other 
ea««,  of  cnunse,  run  a  imieli  more  rapid  coui-se.  The  prognoniji  of  tumors  of 
{lie  cord  i»  wholly  iinfiivoriililL'  unless  ilien?  in  a,  possilnlily  of  operative  trent- 
iiKriiJ  ;  Itiit,  lis  wi;  ImvL'  i-aiil  alnivf,  Ilii^  prtr-^t'iits  it;*<-=lf  in  Iml  few  cawHs.  Other- 
I  ■ftisc  the  trcntmrnf  is  ijicrely  hyiiiiit'inmtu;.  If  tiicre  is  a  suspieion  of  previous 
Byjjliilis  we  sliuuW  necessarily  try  inunction  and  the  cxhihili'in  tif  iwlid  of 
potasaiiuu.    la  sarcoma  arsenic  in  larj;;e  doses  is  |»erhapB  of  some  service. 


CHAPTER   XIII 

THE  SYPHILrTU:    AFFECTIONS   OK   THK  SPINAL   CORD 

JEtiologry  and  Pathology. — The  affections  of  the  spinal  t-nrd  provoked  by 
syphihs  i]iu!*t  lie  di^iJiiI  into  twri  ](rincTi>Bl  groupn.  The  first  prnup  it*  formed 
by  dit<eases  in  wliich  a  »[nw  dej^enemli'tn  of  certain  systems  of  neurons  de- 
vylo)w  in  a  somewhat  ohseure  fa-tiion  iimh-r  \]iv  inrtiienre  of  previoiun  syphilitic 
infection  (probaMy  from  the  action  of  Mime  toxin).  These  diseases  are  called 
most  properly  "  mHasyphililw"  (so-called  metasyphilis).  Chief  among  them, 
as  we  have  already  seen,  is  tahe^  dorsalis  (the  mctasypliiUtic  degeneration  of 
the  posterior  root  neurons),  and  also,  proliably,  eertain  rare  cases  of  degenera- 
tion of  the  Idterai  tolunins,  and  nf  combined  systemic  disease  in  the  lateral 
and  posterior  enUimns  {PyS,  KIS,  and  llie  t-oiunins  of  Gnll).  The  second 
grxmp  of  syphilitii;  diseases  is  to  be  classed  as  genuInB  tertiary  Bvphilis  in 
dislinftiiin  rmni  irK-lasypliihs.  Tliesi?  nlTi^cIiniis  nvx:  i-lmnicterized  Ijv  the  devel- 
upmerit  nf  a  six-cilic  giinimat^ius  new  grnwlli  in  the  cord,  especially  in  the  inem- 
bran^j-s  [m'-nimjiiiti  tjitmmimi)  and  in  the  blood  viwH'ls  {emlnrtrrUi-*  .iffph- 
ifitiru).  'iMiis  is  iisnally  riuiliM'xIensivc  mid  not  infrequently  ai>soeia(e(t  with 
corresponding  syphilitic  iliMMse  in  the  brain.  Since  nictnsyphilis  of  the  cord 
has  Hltciidy  liii-n  tliM-iisM><l  in  Himtlu'r  part  of  lliis  wnrk,  tlHTi-  remains  to  tie 
considered  here  only  the  specific  syphilitic  (giininiulous)  affections  of  the 
cord. 

Indications  nf  syphilis  of  the  cord  may  appear  in  six  months  to  a  year 
«ftf'r  the  infection ;  hot  they  develop  innre  fref]i»'ntly  in  from  two  to  five  years 
after  ihe  iiifectiim,  or  even  later.  In  unly  a  few  cases  dc»est  a  eircumscriliod 
giimtiin  form,  which  then  causes  the  symptoms  of  an  iiitranierhillflry  tumor. 
Diffuse  gummatous  meningitis  is  far  more  cronimon;  this  almost  always  arises 
from  the  spinal  pia  muter,  and  only  exceptinniilly  from  the  ilura  mater  (page 
20'i).  In  such  cases  the  spinal  cord  seems  surrounded,  in  an  irregular  fashion, 
hut  to  a  oonsiderahlp  extent,  by  a  newly  formed,  vascular  grannlntion  tissue 
several  millimelifrs  thick.  The  meningeal  blond  vessels  are  also  almost  alwa}'8 
much  disenseil,  their  walls  are  thickened  by  endarteritic  new  formations,  anil 
their  lumen  obliterate*!  or  fdled  with  throndii.  The  posterior  border  of  the 
cord  is  usually  most  aireuted.    The  disease  usually'  luis  a  considerable  lonj^i- 
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tiidinal  extent.  Tho  region  of  the  dorsal  cnrtl  is  often  most  affected,  but  in 
other  eaa*8  it  may  be  the  wrvii-fll  or  hiiiiliar  cord,  or  soniptiine;!  the  reginn  of 
thi'  coiiui*  iwilullaris  and  the  eaudu  ei)i)iua.  Tlif  sjilnal  rooli-  espwialiy  are 
oflon  ^uri'oundod  by  &  thi:-k  Mheuth  uf  nt'u'ly  foniied  guiiiiiiaLuUK  tissue.  IMu^n^ 
uf  newly  fvriucd  ti^^ue  uiay  extend  from  the  pia  mater  into  the  snbataiKe 
of  tlie  oord,  or  tiie  syfdiilitic  new  growth  may  extend  U>  tlic  vessels  of  lite  lord 
ititelf;  ill  stu-h  eases  weondnry  lissue  ehaii^'es  (divlnk-liim  of  liervii  tissuf. 
prultfeniliou  of  neumglinj  develop  nu  a  result  iff  the  defei-live  Wood  supply 
of  tJie  tissue.  Jn  uiaiiy  cawa  seL-ondary  scqut'la*  also  develop  in  tlie  tisj^uui*  of 
the  cord,  siinilur  to  thosie  we  Iiuve  bct-^inHr  aiiniiiiiit?<l  with  in  foinpren-ifion  of 
the  cord  from  tulM^n-uioiw  new  tVnriinlioiis  mi  Uic  diirn  inatiM-  {ndi:  pii^e  3lHJ). 
It  is  al.-n  worthy  of  mention  that  in  n  few  ruses  genuine  gumiiiatoua  disease 
may  U[)[ijir<'Mtly  he  a-siwijiUni  with  nietHsyphilitie  dejiwiiTation. 

Symptoms  and  Course. — It  is  evident  that  syphilis  of  the  spiual  cord  can- 
not prc-sent  any  ^iiv^ln  ilelinile  type  of  disease  on  account  of  tlje  niullipie  local- 
ization of  th»t  iiniiiciriieal  chttu^e?).  We  inny  say  ratlier  that  syphilij;  of  the 
spinal  cord  is  charaeterized  hy  Ihe  irri'<;ularity  and  llie  often  unn^ua1  eomUJna- 
tion  of  its  syiiiptotns.  and  it,-*  ehangeahle  and  varying  murse.  From  ihe  dif- 
ferent comhinations  of  symptoms  tJiat  occur  we  may  bc^t  distinguish,  relatively 
speiUting,  the  following  t\vo  forms'  of  the  alfeetion: 

1.  C'Hitoxic  OiMMATors  SpiXAi,  Mkn'ixuitih  &S0  Menixoomyelitis. — 
The  disoflge  at  Hn't  shnws  definite  root  syniptoins,  especially  (lyrnptonis  of  ir- 
ritation of  the  jKislerior  lootp — jiariestlieHia.  hyperiesthesia,  sh[ii>tiiig  pains, 
ueuralpia.  Assmdaled  with  tfiwe  we  sornetiiiies  find  wpll-dolined  local  pain  in 
the  hack  or  in  the  sacral  n^gion.  pain  on  pressure  and  on  niovenient  of  the 
vertebral  column.  JIntor  symptoni?  appear  somewliat  later.as  a  nde,  aonie- 
tinies  inotor-m<jt  sytnplnnis  (atwphie  [mralystw  in  delinile  niuscular  terri- 
tories, for  esaniple,  tn  the  niu-^cles  of  tlie  fnivjirni  and  hand  on  one  side  or  iu 
the  sacral  disirihiitinn,  etc.):  "r  more  frifjiuTilly  ttudor  bytiipt<Hii>-  fnim  im- 
plication of  llie  cord  ilsclf,  spastic  piin'tic  symptoms  in  one  or  holh  legs,  (lotne- 
linies  in  disease  of  the  centcal  conl.  In  hotli  legs  and  one  arm.  Associated 
therewith  are  various,  hut  usually  flight,  disturbances  of  sonsihility,  vesical 
disturlisntHS.  etc.  If  the  region  «)f  thi'  jiD^terior  eolumns  and  posterior  root* 
lie  chielly  alfccted,  alTcclions  riwnililiiig  liihes  tuny  devehvp  {^iijihifitir  p.tem1o' 
tabes  of  Oppcnlieiiti).  Not  very  raiviv  unilalcnd  disensc  may  also  jirescnt  the 
more  or  less  clearlv  developed  pictniv  nf  Urowii-Su'pianrs  unihiLenil  lesion. 
It  18,  of  eourra,  impossilile  In  <tettcrilje  e.\liaustively  all  the  comhinationa  of 
symptoms  that  may  be  ubscrved. 

The  whole  cnun^o  of  Ibe  disease  is  usually  chronic  and,  as  has  been  said, 
very  variable.  Tu  tiiild  cases  we  may  sonietitnes  we  almnst  complete  recovery 
under  appmpriate  trcutmcnt,  but  this  is  unfortunately  a  rare  event,  since  the 
secondary  tissue  necroses,  the  results  of  compression,  obliteration,  of  vessels, 
etc..  are  incapaMc  of  coniplcfc  rcstoratinn.  \Ve  sec  improvement  quite  fre- 
quently, especially  with  tinielv  treatment,  which  finally  pas.ses  into  a  stationar)' 
condition.  We  must  he  pn-paretl  for  ndapses.  fn'sli  cxaeerhation?,  and  the 
onset  of  new  symptoms,  wtiieh  may  also  be  cerebral.  The  disease  may  last  for 
many — even  twenty — years.  The  aifcctiou  becomes  directly  fatal  through  the 
occnrrence  of  dangerous  oomplieations  (pyelocystitis)  or  severe  attendant 
s^ptoms  (apoplexy),  etc. 
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2.    SVPHtLITlC  MVEI.ITIS  AND  SyPHILITIO   SpASTIC  SPIS.U.  PaHALYSIS.- 

Tn  many  oases  svphiliti  of  the  spinal  cord  exIuUits  from  the  outwt  tbe  synil 
tiiiiis  ijf  a  tiiyHUlir  iiffpi'tiijii.     Thin  funti   pioltHtily  arises  generally  fnini  ili 
vessels  of  l)iu  conl.     Ttiv  syptiiliirc  einlarttrrilii;  uf  tin?  smaller  vessck  IW 
to  a  rapid  or  elovr  necrosis  of  tissue  and  the  symptoms  of  spinal  disease  which' 
neeeesarily  retiiilt  thercfruni.     The  dii^aee  often  dtivelupii  as  rapidly  aa  an 
acute  myelitis.    A  nir»re  or  less  complete  ]>araplej;ifl  eoinea  on  within  a  few 
days.    Only  on  cflrcful  inquiry  dn  wo  sometimefi  learn  that  it  has  been  pre- 
ceded for  some  time  by  iiiiM  prf'i.-ur8i>ry  (syitiptimis   (weakni*^,  {uira'rsVheji^.J 
etc.)-    In  other  caws  the  |»araplegia  develops  more  slowly,  but  yet  within 
few  weeks  or  mmiths.    Since  the  anatomical  lesion  is  very  often  in  the  doi 
cord,  the  paraple^^ia  far  mnst  frcfiuendy  ^hows  the  sipna  of  spastic  paralysisu^ 
Naturally,   however,   uiatiy    minor  ditferencea   in   the   clinical   picture  occur.) 
Frequently  the  dieturhances  predominate  in  one  \eg,  or  the  Bymptoma  cop-] 
reapond  wpprnxlumtely  to  a  unilateral  lesion  of  the  eord.     In  other  cases  wttj 
may  olwerve  the  clinical  picture  of  a  spinal  hemiplegia.     All  tliese  eyniptout 
show  many  variations  in  intensity  during'  the  course  "f  the  disease.     Marked 
iniproveiiieuts  alternate   repeatedly   with   new  exacerbations.     The   dot   io- 
frequent  combination  wiih  eyntptoms  of  ccreEiral  etyphilis  should  aleo  be  notedai 
{battal  symptoms,  apoiilectic  seizures,  immobility  of  the  pupil,  etc.).  ~ 

Krh  haK  di-si-rilied  a  special   farm  of  spinal   syphiliit  under  the  name  of 
siffihiUi'u-  upastii:  spinal  jiarnhtitls.    The  latter  is  found  especially  in  young  j)er- 
sons  of  the  uiale  »v\.     Weakness,  stiffness,  utid  often  a  lively  tremor   (anklo 
clonus  !|  occur  Uret  in  one  leg  and  aotm  after  in  the  other.    The  gait  constantly^ 
grows  more  laborious,  slower,  and  decidedly  fipa«t!c- paretic.    The  sensori'  dig- " 
turbanc-OK  are  at  first  very  sliglit,  and  tliere  is  no  jiain.    Lnler,  on  careful  exam- 
inttliun.  tiliglit  i-haiigcs  in  sennil)ilily  mi',  nf  c-mirse,  nfteii  to  Iw  found.    Distrirb- 
anc(.-&  of  the  bladder  are  also  rarely  very  pronitnent,  but  lliey  are  often  plairdy 
existent  in  a  alight  degree  from  the  beginning.    The  condition  may  inipnn'e^fl| 
e»|)ecially  with  timely  treatment,  hut,  for  reasons  already  mentioned,  a  uiorhid 
eondition  may  often  remain  slutionary  for  years,  or  new  symjiloms  even  may 
ensue,    'i'lie  uniitiiiiiicnl  bnsii^  of  syphilitie  spastie  spinal  ]iaralysi£  may  consist 
of  a  soiiiewhul  diffuse  li^sioti,  wliieh,  fiiiwevi>r,  is  localized  priiirijially  i;i  tht 
lateral  colunms  of  the  ujiper  dorsal  cord.     But,  in  otl»er  cases,  a  cnmbim 
diwrttt»e  of  (he  pyrHiiiidal   tnii-is,  tlic  lateral  etTelxdlar   (A7N)    lr«fts,  and  tH 
columns  of  iioll.  ha>)  l»iH-n  found  io  he  the  auHtoniical   ^'luisc  of  the  spastif 
aynipti'ru-complcx    (.N'onne   tind    others).     In   tlit'se    cas4.'s    wc   H]>|)ear    to   1* 
dealing  with  a  nietaayphilitic  degeneration    {vide  supra)   of  the  tracts  iiij 
queation. 

Siagnosii. — So  far  as  any  diagnosis  of  syphilis  of  the  SjiiiiHl  cord  is  fioa- 
sible,  it  is  evident  from  what  has  been  said.  The  chief  rule  is  to  ennsidcr  th*^ 
piMsiliility  of  tiyphilllic  dist^ase  in  alt  spinal  allections  that  are  atypical  from 
the  heginnirig.  .If  a  previous  infection  be  certain,  or  if,  at  least,  it  be  rcn-^ 
dered  probable  by  the  special  antecedents  {alMirlionfi,  etc:)  or  other  eoinciden^H 
siTnptoms  (scar-i,  Inniy  enlargi'tnenls,  anriie  disi-ase,  cU-.),  the  diagnosis  i« 
the  more  warranted.  Of  eonr-ie  a  previous  infci-lion  often  enough  cannot 
be  eslahlished,  ev«'n  when  then'  is  certainly  syphilis  of  the  c-iinl,  and,  on  tlie 
otlier  Imrnl,  other  forms  of  spinal  disease  may,  of  course,  occur  in  those  who 
have  been  previously  infected.     The  most  characteristic  features  of  syphilis 
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nf  the  cord  have  been  mentioned  ahove.     Similar  t^-pes  of  disease  may  I« 

profhiot^d  by  multiple  st'lerosis,  by  sart^imatosis  of  the  spiual  ineniiifp's.  by 
tubert'ulfieii!  of  ihe  vcrtehnr,  etf.  We  must  therefore  LanBiiler  tbeno  afftntiona 
diiefiy  in  the  differential  diagnosis.  Sometimes  the  success  or  failure  of 
BI>C('ific  tTcatmeiit  may  be  of  eiirnificani:'?  in  diagnosis.  |T]iP  Wafwcnnftiiu 
reaction  is  al?o  of  wrvice  in  diii^iioKis.  It  is  positive  in  tfie  blood  serum,  but 
negative  in  tlip  ceivbrn-spinal  fluiil. — X.] 

Treatment.— I n  vwry  twse,  mt-u  wln're  there  is  merely  a  suspicion  or  a 
possibility  of  sypliilitic  iiiscnse  of  the  spinal  cord,  we  should  institute  at  once 
a  thorough  antisyphilitic  treatment.  I  Ihink  the  best  ti-eatinent  is  inundion 
with  mercurial  ointment  (gr.  xlv  to  Ixxv  [gm.  3  to  .5|  daily).  Other  pliysi- 
cians  reoomineml  especially  BubiHitanemiK  injectioriH  of  corrosive  subHraiate, 
aalirylata  of  merenr>',  calorrel,  etc.  C'fllomel  injections,  in  particuhir,  are 
Raid  to  pniiUice  remnrkalijy  go<)d  results  ocL-afjioimliy,  even  after  inunctions  have 
failed.  'I'he  nicrctiriftl  treatment  is  almost  always  combined  with  the  internal 
exhibition  of  iodin  preparations,  especinlly  iodid  of  jjotassium  (at  first  ft.  xx 
to  xxs  [gm.  1.5  to  2|,  anil  later  still  !ar>];er  doses  daily,  preferably  in  gelatin 
crtpsuh'p),  iodid  of  .sodium,  or  one  of  (be  newer  iodiu  prepn  rat  ions,  of  wliieh 
iotlalbm'id,  itMlipin,  and  sajoilin  seem  to  us  llie  iiest.  [Ti.  is  often  npciwsary 
to  give  iodid  of  potassium  in  much  larger  doses.  If  the  diagnosis  of 
syphilis  i)e  probable,  it  is  advisable  to  begin  with  doses  of  half  a  drachm  (gm. 
2)  or  mora  three  timea  a  day,  which  should  l)e  inci-eased  rapidly  until  tlie  pa- 
tient is  taking  5  or  0  draeluns  daily  (gm.  20  to  25),  and  sometimes,  as  in 
eerebrnl  syphilis,  it  may  be  nci-essary  to  push  the  dose  lo  1  or  2  oiuu-ijs  a  day 
(gni.  Sil  to  B(i). — K.|  If  circurnstiuu'fs  pcrnilt.  it  is  well  to  ctnnliine  in- 
iuictiou  with  a  course  at  some  Imth  (i^ulphur  Iwths  in  Aix,  Neundorf,  also 
Tiik,  ITall  in  Auit(i-ia,  Wiesbaden,  etc.).  Ever)'  anlis>itbilitic  treatment  must 
he  kept  up  a  siifTiiicnt  length  of  rime  and  re|Mfat(Hl  alter  i-ertain  intervals,  aa 
is  the  gcncnil  nisloin  in  the  trentmcrit  of  svphilis.  Besides  Ilie?  siH-iitie  Ireat- 
nient.  tlie  other  theni|>eutic  methods  which  nre  elficacious  in  clironic  spinal 
affwlioiis  also  have  their  appniprinlc  tim^  (warm  hatlis,  mineral  baths,  gal- 
vanization). Individual  symptoms  (neuralgic  pains,  vesical  troubles)  re- 
quire special  attention. 

The  proiierly  tonducted  treatment  of  spina!  syphilis  may  give  results 
which  are  sometimes  excellent  anri  often  at  least  satisfactory.  We  can  un- 
derstand from  what  bus  Ih'oii  said  why  our  hopes  an;  naturally  only  too  often 
disapjMiinted. 


CHAPTER   XrV 


R'V'RIXOOMVKLIA    AST)    nYDnOM\*ELUS 


Pathological  Anatomy  and  Pathogenesis, — The  formation  of  abnormal 
cavities  in  the  spinal  conl  is  due  either  to  a  dilatation  of  the  central  canal 
(hydromyelus)  or  to  a  t>ecu!iar  pror-ess,  which  is  called  central  gliopis,  with 
the  secondary  formation  of  cavitie*  (syringomyelia  pro|K*r).  The  cases  of 
genuine  hydromyelus  »re  reeir;;iii/ed  Uy  the  fact  tliat  the  eavity  is  found  in 
the  middle  of  the  cord,  corresponding  to  the  position  of  tlie  central  canal,  ' 
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and  that  its  walls  nrp  covered  by  cylindrical  rjntlielinra.     Slight  clej;rK«  of 
Imiromyeliis,  in  wJiicli  the  dilated  eculrul  canal  lian  a  *iiani(iler  of  1  mm. 
1.5  nun.,  arp  not.  infrequpntly  found.     The  dilstation  ij!*Tially  extflmla  oi 
only  one  sp^ment  of  the  uoni.     Groater  dcijirees  ctf  bydromyelus,   wlu^re  tJK 
renlral  r-anal  is  dilated  to  a  dJAitiei^r  of  it-.'i  cm.  or  1  i-in.  and  the  longitu<lit 
extent  is  greater,  are  much  rarer. 

Tn  ri'^nrd  to  the  origin  nf  hydromyelns,  we  may  assiiiiu',  according  to 
teaching  of  Ijeyden,  that  the  c-aune  is  <|uite  generally  some  anomaly  of 
vpldpment  in  the  farmation  of  the  cenTral  ranal.     The  hypothesis  of  Ijing- 
liaiis  iUiii  priKKSftcs  of  stiiKJfi  in  tin*  tenlral  ujinal,  such  as  cottiprestiion  of  tt 
upper  end  by  a  tumor  in  the  posterior  eranial  fossa,  may  lead  to  hydrorayeli 
is  eerlnirily  not  aiijilit-Mlih^  (o  tlit-  gri-at  majority  of  easea. 

The  c'ln'liti'ins  arc  dilfL-ivnt  in  syringunivelin,  which  is  of  much  greater 
practical    importance,     in   this  atTet-'tlun,  acuonling  to   m&ny   investigators 
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Fta.  103. — SynnKOiDyoUn  ut  Ihc-  OBrvicttl  oord.     Centnl  j^ioabt  mmI  cavity  formatjoo. 

(From  F,  ScitULTKS.) 

(Westphal,  Simon,  F.  Schultze,  J.  Hoffmann,  and  others),  the  whole  process 
apparently  hegins  with  a  gliomatona  new  formaliou  or  transformation  ol, 
tissue  in  the  central  portions  of  ttie  spinal  cord.    This  peculiar  process,  whicll 
probably  starts  in  tlie  ci^ndyina]  cella  about  the  central  canal,  is  ca]le<I  eei 
tral  gliosis.    It  consists  of  a  rpplacenient  of  nerve  iisfiue  by  lilirons  glia  tissue 
The  central  gliopis,  wliich  extends  toward  either  tlie  posterior  or  the  anteric 
horns,  has  a  decided  tendency  to  break  down  and  thus  to  form  Bccondai 
cavities,  which  unite  with  the  central  canal  or  remain  independent,  and  th* 
cavities  may  extend  longitudinally  in  tlie  central  portions  of  the  cord  with' 
numerous    rairiilicjitiftns   and    projerllons.     'J'o    thic   secondary   formation   of 
cavities  we  give  the  name  of  syringomyelia    (vide  Fig.   1J>2).     In  this  con* 
dition  the  central  cJLual  itself  har<Ily  ever  remains  normal;  it  is  usually  dii 
lated  and  shows  many  projections,  reduplications,  and  the  like,  circumstuni 
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which  pleurly  irnJioate  that  we  must  ctinsiilcr  (listiirhanrea  of  devclnpmiint 
ail  factors  in  the  origin  uf  EyriTi^oniyeliii  and  central  gliosis.  We  do  not 
(iml  any  spwial  (^nlni-jjcmcnt  of  tlio  conl  in  tho  nature  of  a  tumor,  (iliosis 
is  thoii  distinct  from  true  glioimi  foniiatEiin  (gliLiniato^is),  hut  in  snnie  e)it<e« 
the  distinction  lietwccn  gliosiji  nnd  lire  f4)rniation  of  i-cllulnr  glioma  U  ill- 
defined.  In  ordinary  gliosis  with  syringoinyclia.  Iiowevor,  tlic  cord  appnan* 
normal  externally,  or,  w!cn  the  syringomyelia  is  extensive,  it  muy  aiipear 
flabbier,  saw-iilar,  and  flattenwl  in  the  parU  aitecled.  Only  on  section  do  we 
recognize,  even  with  the  naked  eye,  the  cavity  formation  in  the  center  or 
to  one  side  in  the  gray  mailer  and  extending  into  the  linms  of  the  cnrd. 
Under  the  mitTOScope  we  find  ahout  the  cavity  the  newly  fin-tiied  liHsutj,  still 
pniliferating  periplierally  and  disintegrating  towanl  the  edge  of  Itie  cavity. 
This  tissue  contains  many  newly  formeti  ependymal  ccljn  in  its  central  por- 
tion; toward  the  periphery  the  cells  are  fewer,  and  the  tiaaue  consists  chiefly 
of  a  meshwork  of  fine  glia  fihers.  We  cannot  say  definitely  to  what  circum- 
Btanfos  we  may  refer  the  destnietion  of  tissue  and  tlie  cavity  formation. 
Changes  in  tlie  vcsscIh,  whii-h  are  often  found  dilated,  may  perhaps  play 
Kiinie  part  (hemorrhage,  thrombosis,  etc.).  In  most  cases  central  gliosis  and 
syringomyelia  begin  in  tlie  cervical  cord  and  tiiere  attain  their  greatest  ex- 
tent, but  they  may  exten<l  downward  in  a  lesser  degree  into  tlie  lumbar  cord 
ami  upward  into  tli*:'  incdiillrt  Dlilmigala. 

We  must  prohahly  always  look  for  the  (iruil  cause  of  gliosis  and  syringn- 
myelia  in  a  defective  I'luigenilal  conatiLutiou  of  tlie  spinal  cord.  This 
alao  expiains  the  frequent  combination  of  syringomyelia  and  hydromyelus, 
sinw  holh  of  tlicw  imnditions  an-  awotMateii  with  abnormal  enihryoiiit'.  <!e- 
velopment  and  are  therefore  coijnlinate  with  earh  other.  Ilydromyelus 
aippear*  to  me,  however,  to  he  usually  a  congenital  stationary  condition  with- 
out  marked  clinical  significance,  wliereas  ccniral  gliosis  with  secondary 
ttyringamyelia  is  a  progn-ssive  lesion,  ajipearing  first  in  later  life,  and  pro- 
ducing a  destnietion  of  irtvc  tissue  wilh  consequent  severe  clinical  symptoms 
of  loss  of  function.  Morwver,  nccordiiig  to  F.  Scluiltzc.  injuries  at  birth 
in  cases  of  dilKrult  labor  may  perhaps  also  lead  to  htMuatomyelia  and  afford 
a  basis  for  the  later  anomaly.  Injury  in  later  life  is  also  frequently  accused 
of  producing  Ihe  trouble;  but  we  are  probalily  always  dealing  in  these  cases 
with  an  abnormal  i-ongeniCa]  tendency,  which  developtt  only  as  a  result  of 
the  trauma. 

The  disease  is  observed  principally  in  early  and  middle  life,  being  decid- 
edly more  frequent  in  men  tlian  in  women.  We  have  never  seen  it  in  children. 
it  is  very-  striking  llial  syringomyelia,  which  is  not  a  partieiUarty  rare  dis- 
ease among  farm  !alior(*rs,  sc-an-elj  ever  or<nrs  ntnoiig  the  well-to-do.  Com- 
pared with  the  numerous  ho»ipital  and  dispensary  L-ascs,  I  can  scarcely  recall 
a  single  case  in  private  practice!  I  have  never  observed  the  disease  to  be 
due  to  heredity,  or  to  occur  in  several  members  of  the  some  family. 

Clinical  Sjrmptoms. — Sligiit  degrees  of  liydromyelus  or  of  ajTingomyelia, 
and  even  bydroniychii!  of  fnirly  marked  degrt?c,  may  lie  met  with  at  aiitopsiea 
as  accidental  findings  which  have  given  rise  to  no  clinical  syjnptoins  whatever. 
Other  cases  of  ext*>nsive  cavity  formation  give  rise  lo  complex  forms  of  spinal 
diMaae,  whi<'h  usually  escape  mrroct  interpretation  fluring  life.  Thus  we 
recall,  for  cxam]»ie,  i^i>iith-^ichup|>crs  welbkiiown  case  of  general  uiia>Htlie«ia, 


424 


DISEASES  OF  THE  NERVOUS  SYSTEM 


"1 


a  case  under  our  own  olwervation  which  presented  the  apjiarentljr  pure  tyj* 
uf  Kpastie  spinal  paralysis,  eU^. 

Opposed  to  such  isolnted  cases,  however,  the  great  majority  of  eases  of  cci 
tral  gliosis  and  gynugoniyelia.  of  the  ctTvital  cord  pR'sent  an  unusually  elii 
acterislic  picture,  so  that  wc  can  often  make  a  diagnosis  willi  absolute  cer 
tainty.    Since  tlie  invosligatinns  of  F.  St-hultze  and  Kaliler  we  know  that  thisi 
type  ia  by  no  means  rare.     It  is  therefore  certain  that  it  was  often  seen  in 
[Mist,  l)ut  it  was  usually  falsely  interpreted.     The  fact  timt  the  glintiii*  iMigins,! 
us  a.  rule,  in  the  center  of  the  cervical  cord  and  tliat.  as  it  pro>?reiiscs,  it  inn«l 
always  involve  at  first  the  gray  matter  of  the  posterior  and  anterior  honu 
one  or  both  Bides,  is  the  reason  why  the  group  of  Fivnipt<'*tiis  always  occurs  in 
way  that  is  generally  very  t'lmnicteristic,  although  it  may  show  some  varis 
lions.    It  is  seen  c^jHicially  in  men  in  youth  and  middle  age  (Iwlwi^en  twetitj 
ond  forty). 

The  clinical  sj-mptomfi  of  syringomyelia  of  the  cervical  cord  dcTclop  Tery, 
gradually,  and  almost  always  begin  in  the  upper  extremities — one  arm  usuall] 
being  afT(rteil  helnre  llie  other.     The  wniploins  observed  in  such  cajies  niny] 
best  lie  classed   in  tltit-e  groups:  1.   Motor  weakness  and  muscular  atrophyj 
Tliese  syiii])loni»  arc  dupemlent  upon  the  involvement  of  the  anterior  hornfl 
in  tiie  process.    The  atrophy  atlecta  witli  especial  preference  the  small  musch 
of  the  hand  (interopsei,  thenar  muscles),  and  also  the  muscles  of  tlie  foream 
the  deltoid,  ett-.     Fihrilkry  twitchings  and  elcclrirul  reaction  of  dt^gwieralioi 
are  often  found.    The  tendon  relh^xcH  are  lost  nr  elne  «.-xiigge rated,  whit-h  ma] 
be  easily  expUiiued  from  the  special  localization  of  the  process.     2.   Disturl: 
anees  of  sensibility  are  almost  invariably  associated  with  this  muscular  atrophy^ 
The  chief  cause  of  these  is  always  the  involvement  of  the  posterior  horns 
the  process.     The  disturbances  of  sensibility  almost  always  have  this  pei-ul-l 
iariiy,  that   the  aensibility  for  pain  and   ihe  tenii)eraLure  sensu  are  at   first! 
always  affected,  while  the  sensibility  for  simple  touch,  niusctilar  aensc,  and  thttij 
pressure  sense  transmitted  by  the  white  posterior  columns,  may  remain  nomialj 
for  a  long  lime  or  tfiroughout  tlie  disease.    'Die  fact  that  the  |»aticnt  is  inscn-' 
sible  to  the  infliicnco  of  pain  or  heat  is  therefore  of  special  significance,  Ufuuse 
it  may  frequently  lead  to  wounds,  burns,  etc.,  on  the  hands  and   foreomia,^ 
which  the  patient  may  often  never  notice,  and  which  therefnre  may  heal  tHtdlyiH 
The  disturbances  of  the  temperature  sense  may  alTect  either  the  sensibility 
to  cold  or  the  sensiliilitj-  to  heat,  or  lioth  at  once.     3.  The  third  group  of 
symptoms   is   made   u]>  of   pei-villar  trophic  changes.     The  above-men tioue<^| 
external  injuries,  caused  by  the  analgeriia,  naturally  play  a  large  pan   in^" 
this  connection   (fehms,  bulla*,  phlegmon,  etc.)  ;  ■■  hut  we  must  also  as.«unie, 
perhaps,  special   trophic  disturbances  to  explain   many   processes,  especially 
the  fwculiar   thickening  of  the   bones   sometimes   observisl,   the   atrophy    of 
the  fingers,  etc.     In  many  patients  there  may  thus  develop  a  very  pei-uliar 
and  cliaracteristic  deforniily  of  one  or  both  hands,  of  which  the  accompany- 


'The  •a-<?aIlM  Monan't  duemtt  is  nothinx  hut  s^Ttncnmyrlin.  in  which  thiMS  trophir  ikiid 
[nflainnialcir/  rlmiiK'^n  arc  rsprrinlly  uiiukcd.      Lrprway  may  pmiluRe  very  aimUar  drfunniona 
of  thr  hands.     [Tho  litTKe  nutntxT  n(  CUM*  eomitiK  under  Murvan'a  olwervntioii  in  a  Hnmll  dia^H 
tricot  111  BHitany  iuiupsIb,  howovcr,  thiif  Morvun's  djsi^aan  may  he  rathrr  an  infeMinua  iuniriti4^| 
IHHccilily  duo  1o  loproay,  and  tticrrtorr!  dtntinet  {ton  a  ayriaicomyella  with  narkud   KropU« 
duturboocot. — K.] 
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ing  cut  (Fig.  \U'i)  give;*  a  gnml  idea.  The  liand  ami  fiiigera  are  thickened, 
and  gome  fingers  are  gJiurtened  by  atrophy  nf  tiie  phatnngee.  Ttie  most  strik- 
iii;;  alHinmml  viiMimotor  anil  »ecretury  dis- 
turbances niav  niso  cxrtiir. 

Ill  iiitinv  casus  the  symptoms  remain  con- 
fined ahnost  entirely  to  the  upper  uxtreniitieH. 
They  progress  so  slowly  that  itiony  pJttiontM 
are  able  to  do  a  c«rtain  amount  of  work  for 
a  long  time;  but  finally  changes  may  aUu 
aj)]H>ar  in  the  legti,  either  simple  paresis  and 
apastie  condiliona  or  symptoms  similar  to 
tho%  in  the  arms  already  described.  These 
arise  only  when  the  process  involves  the  gray 
matter  of  the  lunihar  con!.  On  the  othi^r 
hand,  the  disease  may  extend  upward  from 
the  cervical  cord,  and  then  very  clLaracteristie 
bulbar  symptoms  may  enaue.  The  common- 
cat  bulbar  disturbances  are:  partial  loss  of 
Beosatiou  in  the  region  of  Die  tiigeuiinuit, 
unitflteral  paralysis  of  the  hypoglosjius  with 
unilateral  atrophy  of  the  tongue,  paralvsis  of  Fw.  103. — 6yriii«oiuyei»  of  the  en- 
one   vocal   cord,   unilateral    paralysis   of   the         vicidcord   I3rforr.ityorihf.h«nd, 

,  .      .         ■      '    .  ftlroiihy  nf   lh«   intcratBt-i  and  of 

accesaory  (weakness  and  atrophy  of  one  tra-        ^ho  adductor  puliiui.    {Pavinml 
pcziua  and   alerno-cleido-maittoid),   paralysis         niwurvation.) 
of  the  soft  palate,  facial  paralysis,  abducens 

paralysis,  etc.  In  mimy  eases  such  bulljar  symptoms  are  much  more  prom- 
inent than  the  Bpinal  symptoms;  in  other  cases  they  must  first  be  UnnktNl 
for.  If  there  be  any  suspicion  of  syringomyelia,  we  should  never  fail,  almve 
all.  to  make  a  laryugoBcopic  examination,  t>ecause  tliis  ver>*  frequently  es- 
tablishes the  diagnosis  by  demonstrating  a  unilateral  paralysis  of  tlie  To<ral 
ronls  which  eould  not  Ire  recognized  in  any  other  way.  Furthennore,  an 
atruralc  examination  of  the  eyes  is  very  ini[»r)rtnnl.  Purnlysis  of  the  ocular 
muscles  and  nystagmus  occasionally  occur,  without,  however,  having  much 
•ignificance.  flisturbanccs  of  tlie  sympathetic  or  cilionpinal  center  in  the 
loM'er  cervical  and  upper  dorpal  cord  are  much  more  frequent  and  there- 
fore of  diagjioftiic  importance.  The  unilateral  contraction  of  the  pupil  (myo- 
ai»),  assoeialed  with  iiarn)«'irig  of  Die  piiljii-brul  fiKsiirc  ami  slight  retraction 
of  tlic  eychal!  on  the  same  side,  depends  on  tlie  above  cause.  Dilatation  of 
tlio  pupil  cannot  lie  produced  by  the  application  of  cocain.  Coincident  vaso- 
nmlor  disturbances  of  tlie  corresponding  Imlf  of  the  face  also  point  with  cer- 
tainty to  tiie  sympathetic  origin  of  the  pupillary  ctianges. 

It  is  a  remarkable  fact  (hat  syringomyelia  is  very  often  associated  with  a 
more  or  less  pronounceil  kyphoscoliosis  of  the  spine.  In  some  cases  the 
kyphoscoliosis  depends  undoubtedly  on  a  unilateral  paralysis  of  the  mufwdes 
of  the  apine.  In  other  cases,  however,  this  explanation  will  not  answer,  and. 
in  these  cases,  we  Ijelieve  that  the  scoliosis  is  an  cxprcs-iion  of  the  almnrrnal 
conditions  of  development  and  growth  in  the  vicinity  of  the  spinal  cord. 

Course. — The  cnnrse  of  syringnmvelia  is  very  chronic,  yet  always  unfavor- 
ahle.     Death  finallv  iTisnes  from  soitie  intercurrent  disease,  general  weakness, 
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pyplonephritis,  nr,  as  we  Iimx  seen,  from  amyloid  disease  of  iiio  kiducffi  toe 
lt>  niHiiy  tiuppiirativi.'  pni(-(*ri.>ii!s.     Ku<l<lfii  pxiicerbatiuiiN  of  the  syiuptums  tnv, 
be  produced  by  hemoirhagM  into  the  gliomatoua  tissue  (occasionally  due 
tniiinii]). 

Diagnosis. — The  dingnneis  of  l^iiical  cbpos  of  B_>Tingom3"elm  nf  the  oerv 
CH)rtl  in  ]iol  difficult  If  we  oikt  kiinw  the  Ivpt'.  A  eiireful  i-saiiiinulinn  »f  the 
Eiiiipibilily  prevfulf*  lis  fnini  iiiistakiri;:  it  lor  spinal  nmseular  uiropjiy.  Any 
coiiiliination  of  museulur  atropliy  in  the  handt-  with  analf^la  and  disturbance* 
of  the  temporatuie  sense  niugl  awaken  tlu>  (niPpieion  tif  fiyriup)niyelia,  us  niu.-t 
all  imusual  trnphi*-  distuiliarH'**?*  tucurriii^  in  tlie  liunds.  frequent  felnii*  and 
phlegmons,  t'ti*.  If  llie  iJiixH-  griiiip>i  of  nyiiiptiuiifi  nioti tinned  iihovo  I'oesih'l, 
w'c  I'un  lie  almost  sure  of  our  diagnosis.  (Inly  exeeptionally  can  other  pruccs^ca 
in  tlie  eervical  cord  (such  as  coiuitremsion  fuUou'ing  carit^,  as  we  have  oar- 
selveg  8iH*n  )  produce  a  similar  picture  and  jjive  rise  to  confusion.  The  dif- 
ferential diii^tKftfis  lH-lu*e<^n  syriti^niiiiyelia  and  le})n>i!iy  may  be  more  dilTieultt 
as  tlip  hitter  soim-timi')*  jjiviw  rise  to  a  very  itiiiiilar  lypi-  of  diseiwe;  but  in  such 
cases  the  ppecial  endemic  i'onditions.  the  [«'cidiiir  ehunges  in  the  skin,  and 
finally  the  iliscovery  of  (he  njwific  Ihu-jMus,  may  enable  iia  to  make  a  correct 
decision. 

Treatment. — There  is  no  eperlal  treatment  for  syrinfjomyelia.  Tite  treat- 
ment itiiiKt  1k^  M'tr)]it'iin!H!c.  We  sliouhl  rememlier,  wliitn  there  is  analgt-sia, 
to  warn  the  patient  of  the  possihility  of  injur)'. 


CHAPTER    XV 

SPINA    HIFIDA 
(Hffdrorrhuchi'.     M  i/tlo<:<it.     Jtfminffcoefe) 

Wr  ffive  the  name  of  spina  bifida  to  a  congenital  liAsure-formation  on  the 
posterior  fide  of  the  vertelirfll  arehoft.  due  to  anomalies  of  development,  jmd 
assfiriatc'd  with  a  herntn-like  prolnision  of  the  sac  of  the  lUtra.  The  most 
fn-qnent  st-nt  nf  the  niiilfornintioii  is  in  the  sacral  and  lumbar  rejiions.  (Inly 
raiely  is  tlit-  lurnor  so  gjvat  as  to  Iiiiir!(!r  the  birlli  of  l!ie  child.  (_'hihlrcn 
aflUclcd  with  spina  bifida  are  u:*uully  born  cormnlly,  and  not  lill  afterwards 
do  we  find  the  tumor  in  the  MCTal  region;  its  size  may  l»e  from  that  of  a 
small  niit  to  thiit  of  t)ie  (ist  or  tnrfrcr.  The  skin  nlK>ve  the  tumor  is  some- 
tiiiii's  t-ntirelv  noriiial,  bnl  in  other  carets  Tery  leti^ie  and  iithlened.  If  wp 
have  an  op|)ortiinity  to  e\iiii)iric  ihe  tiitimr  cHrefuIly  jwwtnmrli'm,  we  iisualty 
find  bcnetttli  tlie  skin  the  jirotruilcil  par  of  the  duin.  and  beneath  it  the  arach- 
noid. Only  rarely  is  the  dura  alt^o  Jissurcd.  wi  that  the  sue  is  formed  exelu- 
sively  by  the  arachntiid.  It  is  tillt'd  with  a  <'lear  fluid  whieli  is  pre<-ii^ly  iden^H 
tical  witli  the  eeiehro-tipiital  fluid.  Tn  rare  ca^e;;  tln-re  i.';  also  a  dilatatiou  u^l 
the  central  canal,  hydnmiyeluc;  then  the  Hulwlance  of  the  coni  is  atrophied 
to  a  greater  or  less  extent,  and  the  central  rnnnl  eomniunirates  directly  willi 
the  cavilv  of  the;  spina  bifida.  In  other  eases  the  condition  of  Uic  cord  is 
normal;  sometimes  its  lower  end  is  adhertnit  to  one  s|Mit  of  tlie  sac.  \V> 
must  refer  to  the  text-bnoks  of  pathological  anatomy  in  regard  to  the  m 
further  details  of  tho  anatomy  and  the  history  of  development 
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In  regard  to  the  clinical  symptomH  of  spina  bifida,  the  condition  of  most 
children  at  first  is  perfectly  normal,  apart  from  the  malformation.  The  tumor 
iti«If  usually  feels  tuust*.  If  wc  exert  pn'.*.sure  on  it  witli  the  hand,  vrv  can 
often  foroe  part  of  it."  cnntoiiU  luuk  into  the  vorU-hral  canal.  This  causes  au 
increase  of  thp  crreliral  pressure,  anJ  we  notice,  besides  the  lewenirg  of  the 
Rpina  bifida,  a  marked  expnnsioi)  of  the  fontanelle»,  aud  also  tlie  spptiarauee 
of  sorniifiliMK-e,  twitchinsj,  and  elian^es  in  tlm  ]n\]^  anil  n'spiration.  which 
demand  a  speedy  interruption  of  tliii^  rather  dangcroiw  experiment.  If  such 
symptoms  do  not  appear  at  all,  we  chu  conclude  that  the  sac  is  completely  con- 
stricted and  closed. 

Only  rarely,  however,  does  the  child's  condition  remain  normal.  The 
tumor  usually  shows  a  slow  growth,  and  the  results  of  pressure  on  the  spinal 
cord  or  on  the  cauda  equina  gradually  appear.  Paralysis,  anaestliesia,  vesical 
dinturbances,  hwlsores,  etc.,  develop,  and  these  symptoms  finally  lead  trj  death. 
Still  more  fre^juentty  the  sac  hur^tts,  or  its  wutls  inflame,  anil  this  becomes 
fatal  from  Uie  onset  of  a  pumlent  meningitis. 

The  prognosis  of  most  ca!<es  of  spina  bifida  is  accordingly  to  be  regarded 
as  unfavorable,  unlests  we  sueeowl  in  curing  thp  disease  by  surgical  treatment. 
Hecovery  ha.i  been  brought  about  in  many  cas&s  liv  methodical  compression  of 
the  eae,  and  hy  puncture,  with  evaenation  of  the  fluid  and  a  fiuhw«|uent  in- 
jection of  ii  solution  of  iodin  to  obtain  an  obliteration  of  the  sac;  but,  on  the 
other  hand,  the  ofpcrativc  treatment  of  spina  bifida  is*  attended  with  many  dan- 
gers, including  liability  to  meningitis,  so  that  we  note  frequent  bad  reaidts  as 
well  as  the  favorable  ones.  We  cannot  here  go  into  the  details  of  the  i^urgical 
methods  for  the  cure  of  spina  bifida ;  they  can  be  found  in  full  in  the  text-books 
of  surgery. 


CHAPTKH    XVr 


SEOOKDARY    DEGKNERATIONS    IX    THE    SPtNAI,    CORD 


Although  the  secondary  degenerations  in  the  spin»l  cord  are  chiefly  inter- 
esting merely  from  an  anatomical  point  of  view,  we  must  briefly  describe  them, 
because,  in  the  first  place,  a  ulinical  significance  has  been  ascrtbei!  to  them  in 
certain  quarlera.  and  also  iieoaui^e  the  study  of  Rpconilarv  degeneration  has  btKrn 
the  starling  point  of  all  our  pnwfiit  knowleilge  as  to  the  systemic  diseases  of 
the  «pimd  cord. 

1.  Secondary  Degeneration  in  the  Spinal  Cord  After  Cerebral  Lesions. — We 
already  know  (coni]>are  page  l'M\)  that  ever)-  k-siori  of  tlie  grenl  m-'lor-ganglion 
cells  in  the  anterior  oornua  of  the  spinal  cord,  and  every  permanent  break  in 
conduction  in  the  motor  nerves  them.'wlvps  is  follow»Ml  hy  a  secondary  degen- 
eration of  the  {leripheral  portion  of  the  motor  fillers.  We  assume  as  the  reason 
for  this,  as  we  have  .«een,  a  "Inqiliic  influence"  of  the  .said  ganglion  cells  on 
the  mot<ir  fibers  arising  from  them,  so  that  the  latter  degenerntc  when  the 
conduction  of  ttiat  tn)phie  influence  is  inlcrruptcd.  or  when  the  trophic- 
ganglion  cells  tliemselvM  are  destroyed.  Precisely  analfvgous  conditions  exigt 
for  the  first  great  portion  of  the  motor-conducting  tract,  the  lateral  pyramidal 
tract,  from  the  cortex  cerebri  to  tlie  anterior  horna  of  the  I'-pinal  cord  (ride 
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Fig.  168,  page  3(!8).  Tlie  groat  gannlion  wlte  of  tlie  motor  portion  of  the 
cortox  cerebri  also  exfrl  a  iTopliic  intliienrv  on  thp  inntor  filK-rs  untying  from 
iJieiii,  wlilch  exteiuls  lo  ihe  end  of  these  fibers — that  is,  up  to,  but  exclusive  of, 
the  large  inotor-gangtirui  cells  of  tlii»  sjiiiiHl  eonl.  'Vh\n  uti-ojiliic  infltu-iH-r  may 
Iw  11  [iderstoo*!  if  we  rejiacvl  the  ganglion  cell  ami  its 
t^rreeponding  nerve  !il>er  as  forming  one  eamplete 
unit  and  [irfijuTly  only  a  single  ti'U,  a  nntron.  ami 
Hint  llH't'i'fniT  llii*  pniifss  of  tlie  cell  lioily  (the  **  nerve 
flhcr*')  cannot  pot-sibly  Icjul  iin  iinlepumlent  existence 
when  separatcti  from  the  "gangiion  c-ell " — that  is, 
from  the  minimis  nf  the  eell  body.  If,  therefore,  there 
be  disease  situated  in  the  mottir  portion  of  the  cortex 
cerebri  ilself,  (ir  in  Ii|[^'  ]MirL  nf  tlie  iiiudir  tract  in  the 
brain  (the  motor  fibers  of  the  ci^rona  railiota,  the  in- 
turual  capsule,  the  crua,  or  the  ]icub),  bv  which  dltieiiw 
the  CDnduotioii  w  interiiipted — if  there  be  disease 
there,  we  rejieat,  a  secondary  descending  degeneration 
of  the  motor  f)l>er!*  ensues  in  tlie  whole  portion  lielow, 
down  to,  but  exclusive  of,  the  imlerior  horns  of  the 
gray  matter.  The  secondary  descending  degeneration 
of  the  pyramidal  tract  w  found  corresjKJndingly  in  the 
crus,  in  the  pons,  and  in  the  pyramid  of  the  same 
side  fts  that  in  wlilcli  the  fx-tis  of  iliReaso  in  tho  hrain 
is  situatwl.  From  l}iis  point  we  can  trace  the  main 
part  nf  tlie  degenerntion  below  ttie  decussation  of  the 
pyranii'U  farther  down  llic  iateral  column  of  the  spinal 
cord  on  tlip  opposite  side  (-(pcondflry  degeneration  of 
the  lateral  crossed  pyramidal  trnet,  see  Kig.  l!'l), 
while  in  many  cases  beaides  we  find  n  slighter  cwcond- 
ary  degeneration  in  the  anterior  column  of  the  spinal 
cord  on  the  same  side  (tMX-onilarj'  ilegeneration  of  the 
anterior  tmerossed  pyramidal  tract).  As  we  know 
from  Flechaig'e  investigations,  the  relative  aniounta 
of  the  croKFied  lateral  fibers,  and  the  anterior  fibers 
that  remain  uncrosftei],  vary  in  individual  eases  within 
cerluiii  limits,  [ti  Ihc  cases  where  no  atiteririr  pyram- 
idal tract  exists — ffiat  is,  where  all  the  motor  fiber* 
pass  over  to  the  lateral  column  of  the  opposite  half 
of  the  spinal  eord  in  the  dei  usftatinn  of  the  pyramids 
•of  course  a  descending  dcgi-iienition  in  the  anterior 
column  is  wholly  wnnliiig.  We 'must  aild,  however, 
that  in  some  cases  a  small  nund>er  of  (iliere  seem 
to  proceed  uncrossed  in  the  lateral  column,  so  that 
accordingly  we  may  aloo  have  a  sliglit  secondary  de* 
fccnding  degeneration  in  the  lateral  pyramidal  tract 
of  the  same   (alTw-ted)   side  (Titres). 


Fio.  Ifl4.— ^tocoTidstry  do 
flrcnditiic  ilcitcnt-nitlou 
of  tb«  pj'nunidBl  tiacU 
ill  B  :>riiiiary  lMi'i>D  of 
the  lofl  half  of  the  pere- 

linilll.     Tlu:  IttUTUl  py* 

ramidal    truct   of    tha 
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of  the  Ifcfl  luilf  iif  Ihf  ciinl  in  di^itotir-fatcd  to  thr  tH-einni'itft  nf  I  he  tiimlinr  piilnrRcitirnt  (1  liifl). 
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2.  Secondary  Degeneration  in  the  Spinal  Cord  in  Transverse  Affections  of 
the  Spinal  Cord  Itself. — If  a  k>)^iuu  be  situated  in  any  {mrl  of  ilit-  t>piiml  curd, 
Ijv  whii-li  iiuiri^  or  Ii'sk  of  its  transvt'rne  nwti(»n  is"  af- 
,  fei-Unl,  lliL-  iiili>i'['u))ti<in  of  roaiiuotiini  in  thcftt;  rtlwri' 
h  aitio  fiillimt'U  Uv  the  appearaiK-e  uf  R-comlary  ticgen- 
erattons  which  may  be  luadc  wit  both  in  a  (lu^i-cndiug 
and  in  an  aikvnding  direction  (sec  Fl^.  1!)5].  It  ia 
iiHist  frtKitienlly  transvtTtw  niyditis;.  cunipresaion  of  the 
ttiiiiml  rord,  and  liiniorri  of  tin'  rnrd,  whieli  pivy  rise 
lo  spfoniiary  dt^nerationtt.  The  latter,  liowevi^-r,  are, 
of  eourw,  never  due  t<»  tlic  kind  of  lesion,  bat  only  to 
iU  seal,  and  to  the  interruption  of  condm-tioii  t-aused 
by  it. 

Thr  seffindary  descending  de^nernlion  nffet-ts  the 
jtyniuiidal  tract  in  a  fnsliion  preci.tely  an;]h>p>uii  lo 
tliat  whii-li  we  iiave  aUo  learned  to  rei-cjpnize  in  sco 
ohilury  dt'^^'inTMliiuit!  tifti-r  iiTi'liral  lesiniiH ;  Inil  siiKi! 
tlfc  primary  nfTL-ctiun  Hjitiiilly  affects  the  pynuniilal 
trui-t  on  bitlh  sides,  the  detii'endiug  swondsry  degen- 
eration, of  tourse,  develops  in  both  lateral  pymmidsl 
trail.s  au<l  also  in  tlic  anterior  pyramidal  trai-ts,  if 
they  exist  helow  Ihf  point  nf  lettlon.  In  ginieral  thi* 
area  of  the  descending  di';;i-ia>rHti<in  of  the  pyniiuiilal 
traet  is  larger  in  tranuvcrsc  dineaaei*  of  the  spinal  oird 
tlian  it  is  in  let-ions  of  the  hntin.  The  principal  reason 
for  tliii^  is  that,  in  i=pinal  lesions,  in«)t<tr  lil^r^i  nris'itij; 
from  liie  lower  eentsrs  (i-oinpare  pa-^c  Iflfi),  show  de-' 
Ki-eiiding  tlegeiieration.  More  artiirate  (iliservHtioiis  on 
this  puiut  are  still  l(»  \tc  drsirml.  However,  we  have 
known  for  a  |nng  time  fhowenthal  and  others)  tlial, 
in  addition  to  the  lateral  pyraini<lal  Inu-Is.  other  tihers 
of  the  anlero-lateral  Iratta  are  also  affected.     In  the 

posterior  eohnnn^,  too,  filers  with  di^scondinj?  degeneration  are  found — in 
particular,  a  small  euniiiin-like  biitidle  silunteil  in  llie  middle  of  each  pos- 
terior eolunin,  and  formed  f)rohidilv  liv  des(ftiilin>;  rolIatGraU  of  the  pos- 
terior cohimn    (iljers    (rtfi-called    Setmllzo's    o>i a    Irtiet;    vide    V\g.    I'J5). 

This  Immlle,  however,  mnmit  generally  he  tnieed  very  far  d<mnward.  The 
oval  area  in  the  tumhar  and  smral  cord  which  remains  unaffected  in  tabes 
("dorso-(iacral  longiludinal  Inindh"  ")  also  shows  defending  seeomlnry  de- 
I^Tieration. 

The  secondary  ascending  dejreneralinn,  developing  upward  from  the 
primary  point  of  disease,  affect*  several  syslenis  of  fibers  which  conduct  cen- 
tripetally — the  so-called  wdumns  of  (Joll  fihe  internal  pjirtion  of  the  posterior 
columnii),  and  alwi  two  Kv-^leiii-"!  of  liber.-  in  the  outer  lK>rder  of  the  lateral 
cohnnns.  The  de<ccntTalion  of  Ihc  )iostcnor  columns  is  nio^l  extensive  iin- 
ineiliately  aijove  the  point  of  intcrruptitm  am!  «iriidiifllly  <lecrcascs  upward 
(Fig.  lilfi).  We  can  readily  understand  this  dcgrneration  if  we  reinetnlwr 
that  the  Hbers  of  tlie  ))oslcrior  iHtJunins  are  the  asccndiui;  fdiers  of  the  posterior 
not^  which  liave  their  origin  in  the  cells  of  the  spinal  ganglia.     Since  the 


Pio.  in,";, — Socnnrfuri-  bm- 
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now  fibers  from  the  posterior  roots  which  ent^r  higher  up  are  always  extemfll 
to  the  fihers  coming  from  the  lower  roots,  the  degeneration  must  be  limited 
more  ami  more,  as  it  asi'ontls,  to  tlie  region  of  tlic  colurana  of  GoII.  A 
Becoiiilflry  af^ceiHling  tiegeneration  in  the  posterior  eohitiiiiB  alw)  follo«rs  di- 
vifiion  of  the  posterior  roots,  and  also,  of  course,  injuries  of  the  Cauda 
e<luLna.  The  sccuudary  amefiidinfr  dopeneration  ia  the  lateral  columng  is  made 
up  of  a  smaller  posterior  and  a  broader  anterior  portion.  The  former  is  the 
lateral  cereliellar  tract  dij^coverrd  liy  Flochsij;;  iH  fihert:  arise  from  the  cells  of 
Clarke's  eoltiiiins  in  the  lower  dorsal  eonl,  «ih1  tlienffon-  tliey  must  de^'^nerate 
when  sepnrati'd  from  these  cells.  The  fihers  may  be  Iratrod  upward  into  the 
ctirjius  nwliftirme,  and  then  to  the  ciin-heilMm.  The  bundle  of  fil)crs  anterior 
to  the  lateral  cerebellar  tract,  which  al^o  dff?enerate  upward,  is  distinct  from 
the  lateral  cerebellar  tract  in  its  development  anrl  its  oripin.  It  probably  arisis 
from  ccIIb  of  the  posterior  liorne,  and  is  c-allcd  tJowers'F  tract  or  the  antenv 
lateral  ascending  tract.  Its  termination  ami  Kignificanec  are  8till  unknown. 
We  liavc  oh^-rved  an  ascend  iug  degeneration  of  soiiaory  fibera  in  tlic  lateral 
CoUinm.4  after  deslructinn  of  the  posterior  hnmn. 

Althotigh  no  clinical  siji^niljcance  at  all  can  be  attributed  to  MKondary  is- 
cending  defjencration,  the  theory  first  advanced  by  the  French  obj'crvers 
(Cliarcot  and  otliers)  still  prevails  to  a  p'eat  extent,  tliat  secondar}'  decwcnd- 
ing  degeneration  causes  definite  clinir-al  symptoms.  The  secondary  con- 
tractures and  the  iocri'aM!  of  tbo  li-ndtui  reflexes  in  the  paralyzed  limbs,  occur- 
ring in  bemiplepiii.  are  es|x'cially  referred  to  the  condition  nf  irritability  which 
the  degi'iicrating  fibers  liavo  absumcd.  We  sliall  see  in  a  later  section  tliat  this 
theory  is  by  no  means  proved,  and  is  even' improbable,  so  that,  in  our 
opinion,  secondary  descemling  degeneration  also  has  n<»  material  clinical  sxg- 
nificaiitc. 

;t.  Secondary  Defeneration  in  the  Spinal  Cord  After  Aroputationa, — If  we 
examine  the  spinal  cord  of  persons  who  have  had  an  arm  or  a  leg  amputated 
some  lime  before  their  death,  we  sonielimey  find  that  the  entire  eorrewponding 
half  of  the  cord  is  smaller;  but  the  diniinution  of  the  posterior  column  on  that 
side  is  tlie  most  fre(]uent.  On  micrnscopic  examination  we  can  detect  a  tilight 
but  evident  loss  of  fibers  in  the  region  of  the  column  of  {Joll — that  is,  in  Uie 
median  portion  of  the  posterior  columns.  We  eau  also  discover  a  slighter  loss 
of  fibers  in  the  column  of  GoU  on  the  other  side  (opposite  to  the  amputation). 
We  cunitot  enter  into  a  nmi-c  deUiled  descriplit»n  here  of  t.hi.'*  eondilton,  which 
18  of  interest  theoretically,  hut  which  need  nnt  be  considered  practically  and 
which,  furthermore,  is  in  many  res[>eels  not  fully  explained. 
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CHAPTKU    XVn 

UNILATERAL   LESIOX    OF  THE   SI'INAL    CORD 
(Brovn-SSgyard't  Spinat  Faratifri*) 


IWii^iTKJiAL  lesion  is  not  a  delluile  disease  of  the  spinal  cord,  but  a  pi?cnl- 
iar  group  of  syniptoms  which  oi-curs  whenever  an  inlerruption  of  eomluction 
is  produced  by  any  alTcelion  iu  one  lateral  half  of  the  spina!  coril.    Sim-c  the 
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symptoma  in  thesp  pnsea  were  first  earcfullv  sliidied  dinieally  and  ex|»eri- 
riKMitallv  bv  Bnjwu-Swiuard,  we  often  trail  the  tvpe  of  disease  in  question 
'■  Brown-S^iiflnl'y  panilysis.''  We  «w  tliis  ]>aralysi«  in  itj*  purest  form  in 
injuries  of  tlic  spinal  c-onl.  Almost  jHirfwUv  exact  Rcctionti  of  one  lateral  half 
of  the  spinal  cord  have  boen  proiiutit-tl  hy  titalw  from  a  knife,  a  8wor<l,  etc. 
Tuiiiors  and  syphililie  at^l■^-lion^  i>pi*i*ially,  ami  miirt>  rarrly  i-i'iitral  gliofiis, 
itiiittiple  seleroHis,  Iieinatomyelia.  coniprcssinn  of  the  conl  in  c-arii-s  or  eancrr 
of  the  vertehrtp,  etc.,  may  also,  during  a  wrtoiii  period  of  their  wiirse,  eauiw 
the  symptoms  of  a  more  or  les-  charijly  defined  unilateral  lecton. 

The  peculiar  mndition  of  the  symptoms  in  unilatfral  hsion  if  easily  ex- 
plained l>y  a  fonciileration  of  ihi-  cfiursi^  of  tlie  fiho^^  in  llir  .•«[)inal  lord.  Tn 
ihi-  iic-compaiiying  diagrfim  (see  Fig.  IJMJ)  the  njotor  filjers  from  the  anterior 
roots  are  niarkwl  v,  the  sens<>ry  fil»ers  from  the  posterior  rooln.  h.  As  is  well 
known,  Ihe  aensory  fibers,  ft.  pass  in  part  {sk)  at  once  into  the  opposite  half 
of  the  spinal  cord,  and  accordingly  decussate  with  the  corresponding  winsory 
Jiljen*  of  Llif  other  side,  while  anollier  part  (nii)  jiBci-nd  in  the  pn^^torior  eohimne 
without  decussating.  All  the  motor  fiheri',  v.  however,  pass  upward  iiOLTOssed 
on  the  side  on  wliieh  they  miler  the  spinal  eord,  and  mainly  in  the  lateral  c<»!- 
uinn.  If  now.  for  example,  there  be  tiituntcd  on  the  right  half  of  the  spinal 
conl  at  a  a  legion- — e.g.,  a  section  of  one  half  the  eord — the  conduction  of 
those  motor  fibers  which  come  from  the  right  side  is  interrupted,  as  well  as 
the  conduction  of  those  ponsory  fiherp  which  enmo  from  the  left  side.  From 
this  it  follows  that  there  nnist  k'  iriolor  paralysis  and  anu'sthwia  in  the  area 
of  innervation  of  the  uncrosse<l  sensory  fibers  on  the  same  side  of  the  iiody 
B8  the  lesion  in  the  ?pinal  cord,  and,  on  the  other  hand,  ana'slhcaia  of  the 
area  of  innervation  of  the  crcissed  sensory  filers,  but  no  motor  paratysirt. 
If  the  affection  he  situated  in  the  dor«al  or  luiohar  enni,  tfio  leg  on  Ihc 
corresponding  side  is  paralyzed,  tind  the  log  on  the  other  side  is  partly  aii- 
H*lhrlie.  If  the  lesiim  ho  sitiiateil  in  the  eenieal  cord,  above  Ihe  entraiu-e  of 
the  nerves  fnr  Ihe  upper  extremities,  the  arm  and  (be  leg  on  the  side  of  the 
lesion  are  U_>lli  paralyzed  (spinal  hcmijilegia),  while  the  arm  and  the  leg  ou 
the  other  side  show  certain  sennory  disturlMincRa,  but  possess  normal  motility; 
but  unilateriil  disea.se of  the  lowest  end  of  the  cord  {the  sacral  C4ird  and  conus 
if^rininalis)  may  not  give  rise  to  the  pieture  of  a  Hrown-SripuirdV  unilateral 
lesion,  because  at  this  level  no  full  difiissHtioii  of  sensory  fibers  has  taken 
place.  At  most  wi-  Jiud  a  flaccid  atrophic  paralysis  in  one  leg  with  a  disturb- 
ance of  sensation  on  the  same  aidc^  and  au  anie^thevia  of  the  scrotum  and 
penis  on  (he  other  side,  Iwcausc  the  sensory  fibers  for  this  region  enter  the 
lowest  part  of  the  cord,  and  therefore  have  their  decussation  the  lowest. 

The  motor  disturbances  in  unilflteral  cord  lesions  correspond  to  the  extent 
of  the  lesion  in  the  afFeetcd  half  of  tlic  spinal  eord.  If  all  the  motor  filHtrs 
are  interrupted,  a  complete  paralysis  in  the  area  of  distribution  of  the  sev- 
ereil  motor  nerve  tracts  must  naturally  follow.  Very  frct|ucntly,  however, 
the  disease  does  not  lead  to  a  complete  destnirtion  of  the  aifected  half  of  the 
spinal  cord,  hut  correitprinds  more  to  the  typo  of  so-called  heniiplcgic  paral- 
ysis {vide  infra).  In  the  leg  the  flexors  are  more  nffreied,  as  a  rule,  than 
the  extensors  On  drawing  the  leg  up,  a  coincident  eontraetion  of  the,  tibialis 
antieuH  muscle  (tibialis  pbenonicnoii,  viilr  tuipra,  page  '.i'Xi)  then  ensues.  In 
Hddittou,  there  are  generally  marked  spastic  aymptonis  in  the  wfTeeted  leg 
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(hypertonia  of  the  musolos,  increased  ten^^on  reflexes,  etc).  If  the  anAtoniica) 
lejiiftji  Ih'  I(»f«tiMl  in  tliu  ct-rvical  hegrm?n(  uf  tin"  em^I,  tliore  is  motor  dislurlt- 
ant'i?  of  tliu  nrni  nnd  !cp  <*f  the  corresponding  sitle,  and  then  wu  havi\  aa  al- 
rend}'  itiontionvil.  n  prouuuiiced  cliuii-al  picture  of  "spinal  liemipli^ia/' 

m  su  sK     sK  su  m 


^ 


Fte.  196. — RchtiiTiAlir  nuirilHIltltTriTi  nf  th«  cnnditionfl  in  un!lftt4>nil  oofd  ImImu.  At  a  flivMon 
{if  one  half  of  the  npiiud  BOid;  B  -  niitvrior  ruot;  m  -  motor  tmtt;  A  -  [fUSUu-iitr  root  witli 
ttl>iDat  ^urUud;  «u  -  uocrcMsed  ocuHury  tract  [mtucuJor  kiuw,  vtcj;  «t  -  croiwi  Mitwty 
tnwt  (piuii  uiii  tvmperaluru  sobav.) 

The  exact  study  of  the  e^nsory  disturbaDces  in  unilatcntl  cord  lesions  is 
very  interesting,  t'orrespnmling  to  the  preceding;  statL-moiils  coiR-eruirig  llie 
varying  eouraes  of  the  different  sensory  tracts,  in  the  first  place,  we  generally 
also  find  marked  Bcnsory  disturbances  on  tlie  parnlyzed  side,  hut  mainly  only 
in  it'spit't  t<i  (lie  ituiwiihir  a-iiw^  (sensation  I'nr  |wrwivc  motions)  and  the 
deep  [iressnre  sense.  Moreover,  we  consider  it  likely  that  in  complete  uni- 
lateral cnrd  lesionu  tlie  t(im]de  senmations  of  totidi  \\n\  also  diiniiiished  on  tlie 
affected  side,  or  even  entirely  absent.  However,  fiirtliur  investigations  must 
he  made  on  this  point  On  the  other  (uuparalyzed)  side  marked  disturb- 
antM«a  of  the  pain  and  teniporatnre  ftenRC  are  found  regularly,  l)ecauBC  the 
trnetc  for  theite  forms  of  senwitirjn  decussate  in  the  spinal  cord.  At  a  le?cl 
corresponding  to  tlie  legion  in  the  sjiiiial  cih-iI  itself  n  i-ert«in  number  of  aen- 
aory  filwrs  must  nnlumlly  he  inlernipled  liefnre  their  dectisKation  at  their 
point  of  entrance  into  the  spinal  cord.  For  thiri  reason,  at  the  upper  level 
of  tlie  st'iiwtry  disturbjincc  we  also  fn-ipicnlly  Ihid  mi  the  paralyzed  side  h 
ituall  ana^^tltetic  zone  of  akin  wliich,  at  the  same  time,  is  also  unatyesic  and 
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theraio-ana'sthetic.  We  occasioually  oliwrve  a  c-iiUneouB  hypcrfeathwia  to 
painful  gensaliuriB  (needle  prickt*)  anrl  (loeasionally  aluo  1o  tliertnni  stimuli. 
Tliis  is  hard  tn  explain  and  is  !os8  eoiiiitant  tlian  the  si'nsiny  ilistnrlmnifB 
deserilteri  aliove.  Tliis  liviM'nwtliiwia  is  tunnetinies  fnmul  ovrr  IIk;  enlirt^ 
|Niralyz«il  leg,  mure  frtKjuently  in  a  bantl-like  zone  at  llic  upper  h-vel  of  the 
sensory  diHturbnnce.     'I'liii*  syrnplom  also  rtHjuircs  further  careful  study. 

It  is  fllQicult  to  luake  any  s*^ncTnI  utau-inents  conwrning  the  rtintiition 
of  the  cutaneous  reflexes.  Kraiucnlly  we  fimi  an  alisenee  of  the  alxlomiNal 
ami  (irematiter  reHexcs  on  lh(»  paralysed  side.  Where  spastic  symptoms  exist 
the  Haliini>ki  [and  Opjienhc-im  |  n-Bexea  are  generally  present  (reflex  doraa! 
extension  iif  ilie  hlg  toe).  Vinally,  it  nuist  1>h  remapked  that  In  a  nnilateml 
Ipsifin  of  the  posterior  e«iluniiis,  wilhniit  nialerial  inviilvftiicrit  of  the  anterior 
portion  of  the  spinal  i-nril.  an  ataxia  of  tin:  leg  and  arm  of  tho  aanie  side  car 
be  demonstrated.  Vasomotor  disturbances  {increaise  of  tJie  temperature  of  the 
fikin.  etr)  have  also  ln-en  ohserveil  im  tlic  paralyzod  side. 

If  utliCr  sphial  symploins  (disturhances  of  niifturilion  and  defecalion, 
neuralgif  pains,  niusi-uliir  atrophy,  changes  in  the  electrical  excitahility,  etc.) 
are  asaotiated  with  the  symptom-complex  just  tlcj-crik-d.  these  symptoms  are 
dependent  ii]Km  the  i^peciaE  Im-aliKatioii  of  the  diacase;  for  we  must  take 
special  note  that  the  clinical  picture  of  a  unilateral  lesion  may  not  he  per- 
fectly distinct,  hut  we  can  ofton  rocngnize  only  n  few  iirominent  fnntureB. 
FToivcvcr,  with  the  aid  of  our  present  knowledge  concerning  tlie  course 
anti  function  of  tlit*  different  Kpinal  tracts,  it  i«  gcneniHy  poHsihle,  by  care- 
fully utilizing  all  the  ayniptoms  found,  to  make  at  least  an  appnixtmately 
correct  focal  diagnosin  of  the  location  and  extent  of  the  exiHting  disease. 

We  need  add  nothing  a^  to  the  })r()gnn«is  and  treatment  of  unilateral 
lesion,  because,  of  course,  they  are  governed  entirely  by  the  form  of  the 
primary  diwjase. 


HI.    THE   DISEASES  OF  THE   MEDULLA  OBLONGATA 


CHAPTKi:    I 


PROGRERSTVK    Bt'LHAK    I'AKALYSIS 

i(t!fruM-labiet4aryt%eeal  Paratf/aia) 

DccnBNNK,  in  ISfJO,  described  for  tlic  (irst  time  in  complete  detail  the 
symptoms  of  a  disease  to  which  Wachsmuth  sulisequently  gave  the  name  of 
progressive  bulbar  paralysis.  I>uchcnnc  ilid  nnt,  iiowi^ver,  recognine  the  time 
Wflt  of  the  disease,  and  it  was  not  until  I.S7ii  that  t'fiarcot  in  France,  and  R. 
Leyden  in  (■lerniany,  were  enabled  to  conlinn  the  t^uggcstion  of  Wttchsnmth 
that  the  lesion  \&  a  progresaive  degeneration  and  atrophy  of  the  nuclei  in  the 
medulla  tihlnngata.  Since  then  our  knowledge  of  the  disease  has  rapidly  in- 
creased, hotli  frfini  the  clinical  and  the  niiatomicnl  standpoints,  and  Kussmaul 
and  othera  Jiavc  thoroughly  investigated  its  relalions  lo  two  otlier  closely 
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altied  forma  of  di^easi! — ainvotrophic  lateral  sclerosis  and  progressive  muB- 
cular  atrojihy. 

Etiology. — We  Iiave  searcely  any  positive  information  about  the  cause  of 
the  dispasi".  ITtTfility  wimtik  in  fji-nuial  of  tili^lit  iiiipnrtjuK-i';  but  sniiie  »l>- 
strvations  iniliralo  that  the  disease  mav  also  or<'ur  in  fniiiilies,  bo  that  we 
iinist  pn>l>tiiily  Hssiiii]e  ill  the  last  inslaiK't'  tliat  the  sipeclal  cause  of  the  HfTec- 
tion  is  usually  a  congenital  abnormality  of  the  system  of  neurons  which  later 
become  diseased.  In  some  cases  its  origin  is  ascribed  to  catching  cold,  emo- 
tional excitement,  traumatic  influences,  or  excessive  Ixidily  exertion.  Perlia]* 
it  is  somelimes  occasioned  by  excessive  use  of  the  muscles  to  which  the  dia- 
eaae  is  chiefly  entifined,  as  in  ]da_ving  on  wind  instruinent-s;  Iml  in  many  in> 
stances  no  poaailjjc  pxteriial  cHiiwy  can  he  found.  Men  seem  soinewhat  more 
liable  to  he  attacked  than  women.  Tlie  disease  hardly  ever  apju^ars  until 
middle  or  old  a^rc — that  is,  after  thirty-five.  Only  ft  few  cases  liavo  been 
observed  in  cliildhdod. 

Clinical  History. — The  B.\-mptom8  are  almost  alwava  very  slow  in  their  de- 
velri]iiiieitl.  There  niiiy  l)c  mild  pn'tnonil'iry  syiiL|it.oinK — such  as  painful  sen- 
sations in  the  hock  nf  tlie  notrk.  Then  there  is  a  verv  gradual  appearance  of 
tlifliciilty  in  articululiMiL.  Many  words  are  pn)nuunci'd  indistinctly.  The  first 
trouble  is  nnticffl  especially  with  letters  in  the  utterance  of  which  the  tmi^ie 
pla>'8  an  essential  part:  K,  K,  L.  B,  iJ  (hanl),  K,  D,  T,  and  N.'  It  is  easily 
Been  that  the  deninjienicnt  Is  not  aphasic.  There  ia  no  for|j;ettiu>j  or  con- 
founding of  the  words  or  letters,  but  the  innervation  of  the  tongtie  lias  be- 
come impaired.  Ijong  before  the  ordinary  movements  of  this  member  are 
visibly  emharrastied,  the  ]M3tiont  hiis  lost  the  ability  to  make  those  more 
delicate  manipulHtions  of  It  uliich  are  et^soiitial  t<i'  minnal  speech.  This 
disturiiance  of  speech  is  tertnod  articulatory  disturbance  of  speech  (alalia 
or  anarthria). 

By  the  time  this  has  hecoine  somewhat  marked,  it  is  usually  possible  to 
detect,  on  close  examination,  ilmt  the  tongue  i»  beginning  t<i  atrophy.  It 
secnis  rtjihby,  Chin,  and  lew*  ruiindcil.  Here  and  th^re  its  surface  presents 
fun-fiws  luid  depressions,  and  often  the  itulivifhial  fiisciciili  i-xhihit  active 
lilirillary  contraL'tions.  .Just  as  in  progressive  iniiscular  atrophy,  the  im- 
pairment of  motion  usually  keeps  c(|ual  pace  "  with  llie  atrophy.  The  greater 
the  atrophy.,  the  less  if*  the  uifihility.  Finally,  it  becomes  ijuilc  im]M>!«ibIe  in 
prnjoct  tfio  tongue  fi-om  the  mouth  or  nmve  it  from  siile  to  siile.  The  tongue 
lies  (lat  and  limp  ftii  the  fli)nr  uf  the  uioiith.  Its  surface  h  nften  divereilied 
with  furrows  and  depressions,  coulaining  inucli  defif|namated  epithelium  or 
the  like.  Evidently  any  great  impairment  of  motility  in  the  tongue  hin- 
ders not  only  speaking,  but  also  chewing  and  swallowing.  The  organ  can 
no  longer  bring  out  such  portions  of  the  food  as  got  k'twecn  the  chei-ks  and 

'  [ExMCit  u  otherwiw  flprcl&od.  the  Intten  and  wortb  used  u  cxunptc*  berv  and  lat<T  im  an 

to  be  given  Ihr  nrdirmry  F.nitliah  pronunointion. — K-| 

'  At  [>ir  niuimrnrrmpnt  of  ihry  dismsp  the  pnnil>i<i!i  may  iMmihly  seem  greatrr  than  the 
atrophy.  •«  '«r  ae  tht?  latter  con  bo  d^lccflml.  Nor  would  it  he  iiiipo«wbl*  for  h  prinmry  lir«iou  o( 
thrniiclriofnervctfltottwult  iuaporalyMx  before  ih*  swMindary  atrf>phyof  the  muamlnr  fibers  had 
bcromp  completely  devdnpcd,  or  for  thf  defteneratioti  to  brKin  in  (he  rornitiKtudina  Rentral 
oouroiiB.  Oil  the  other  hand,  it  niuivt  1h-  )>urne  (ii  miuil  that  uumrroua  individual  muocular 
fibers  in  ibe  lip  ui  Cuusuv  may  bv  olraady  atrophivd  t>c(ore  the  eye  or  the  touch  cau  appredato 
an^  ohaa^  id  bulk. 
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the  (wth,  nor  can  it  push  the  boliw  backward  within  the  graiip  of  the  pliaryn- 
gt-al  c-i  Hist  rift  ore. 

Kven  bt-'fort'  the  atrophy  of  the  tongue  Incomes  extreme.,  analogous  dis- 
tiirl>unce!:i  ui>uiilly  apjiear  in  utijihlmrin^'  gniiip»i  4>r  tnusclen.  Ai>  a  rule,  the 
muscles  of  the  lipa  are  affected  next  after  the  tongue.  The  firet  thing  the 
]>atit'nl  nHticLti  U  a  pwuliar  ftvling  of  »;tilTm'Sf  or  Irn^iion  in  th«  \ip».  Move- 
iiH'iit  hwiiiiios  graitniilly  incirc  anrl  luori'  ilillk'iilt,  ami  tin*  pHtient  bi'poines  tin- 
able  to  pucker  liii;  lips  so  as  to  whistle.  Speech  is  also  noticeably  interfered 
with,  for  now  all  those  letters  the  pmnunciation  of  which  demands  labial 
iQovcmeDts  are  very  imperfectly  artic:ulate<l.  jind  at  last  thoy  oannot  be  ut- 
tered at  all.  Thwe  are  O,  A  llong).  P.  F.  R.  ^T.  jiiiil  Y;  and  also  the  sound 
of  double  O,  as  in  tool.  It  nNo  hecnrncs  gradually  eviilc-nt  that  the  lips 
atrophy.  They  grow  Ihiii,  with  sharp  edges  ami  wrinkled  skin.  Fibrillary 
oontractioua  are  not  infrequently  visible. 

This  atrophy  of  the  Ilpa  (orbic-ularia  oris)  is  occasionally  followed  by 
atro[)hy  and  paresis  of  some  of  tho  other  muscle.-t  of  expri'ssion  suiipHttJ  by 
the  lower  divi-^ion  of  the  faL-ial  nerve.  The  genera!  facial  cxprcs.'iioo  of  a 
patient  with  btdlmr  paralysis  thus  ciitno^  tn  bt*>ir  ti  very  cbanicU-'ristic  stamp 
— the  mouth  remains  half  open,  and  seems  to  he  brondeiied,  the  comers  of  the 
month  are  drawn  down,  and  ihe  lower  lip  hangs  down,  sn  that  the  whole 
aspect  in  persistently  lachr\Tiio--ie.  Kven  in  laughing,  the  lower  half  of  the 
face  relaxes  com[mrativfly  little;  while  the  region  snpplii-d  hy  the  upper  di- 
vision of  the  facial  norw,  and  (be  movements  of  the  eyeball,  retriniu,  as  a  rule, 
perfectly  normal. 

The  thiitl  group  of  muscles  alfeeted  are  tho^e  of  the  pharynx  aud  larynx. 
The  soft  palate  lieconies  parclic,  and  prfMluc«;s  furilicr  imuMc  in  swallowing. 
tjuite  often  the  liquid  ingt^sta  are  rcgurgitatii]  through  the  nose.  The  voice 
becomes  nasal.  The  pmduction  nf  many  sounds,  nnd  in  particular  of  R  and  P, 
is  now  iinpossihle,  sinei^.  in  niiiiilion  to  tfif  hihiid  puresis,  n  [Mirtirm  of  the 
es.<^ntial  current  of  air  escape.^  through  the  iio^lrils.  This  exftlwius  why  the 
letters  nientinni'd  can  i-onictirnw  he  pronounced  better  if  the  noiif  he  com- 
pressed. The  paralysis  of  the  cmnstrictors  of  the  pharynx  impedes  deglutition 
more  and  more,  till  Ihe  impairment  of  nutritiou  hecoturs  t^xlreme. 

Till*  enfeehli'd  action  of  Ihe  laryngeal  muscles  Is  hn-lrnycd.  in  ilie  cirlier 
^lJlgl's  <»r  the  discnw,  iiy  a  ccrtjiin  wi'iiikiii^-s  niid  riioiintfiny  in  spcnkiug,  Modu- 
lations of  the  voice,  ami  the  production  of  t!ie  higher  mitc-s  as  in  singing,  are 
no  longer  po**ihle.  11  the  innervation  of  the  hiryn.\  hecomea  still  more  im- 
paired, it  hccotnes  a  very  serious  matter.  If  the  arytanoiil  ctirtilages  do  not 
press  together  tirnily  on  swalloning,  the  entrance  to  the  larynx  is  inadequately 
closed,  and  food  is  often  .-^wallowed  the  wrong  way.  I.i(|iiid  and  pven  solid 
inge^ta  gi't  into  the  larynx,  and  cxcile  a  violent  cnugli ;  or,  being  inhalwl  ijito 
the  air-passages,  they  cause  bronchitis  or  lobular  pncunnmia.  The  paralysis 
may  reach  such  a  degree  lliat  the  voice  is  at  b<'st  a  hoarse  whisper.  With  the 
htryngos[«p('  we  can  see  that  the  vocal  cords  are  paralyzed.  The  inability  to 
close  the  glotti.'*  tightly  is  extremely  unfavorable,  for  it  renders  the  patient 
nnable  to  cough  vigorously.  Mucous  accumulations  may  Ihi^refore  come  to  he 
the  source  of  extreme  dyspncea. 

The  catalogue  of  synuptoms  is  not  yet  ended  .\«  we  liavc  .•jccn,  the  rnns- 
cular  atrophy  of  the  tongue  and  lipn  can  invariably  be  detected.    That  of  th? 


i 


DISEASES  OF  THE  NERVOUS  Sl 


a 


phurvngwil  and  larvnffPfll  musplw  cannot  k*  dcmonstralwl  during  life,  aV 
thoupli  it  is  to  Imj  found  ponlniortera.  Ina«nnn-i)  as  Uio  process  is  one  of 
niMiral  atmi>!iy.  tbo  iiffecleii  fibers  (iiight  to  Rivo  the  reaction  of  dcgcuuration 
lo  I'li'irtrii'iJy ;  Imt  Itiis  is  iliflit-ult.  i»f  actual  proof,  just  as  it  is  in  progreiwive 
riiuscLiInr  utroptiy,  bwauHe  minierrm^  lit-altliy  fillers  lie  -sidi-  liy  sidi-  with  Ihc 
degeuemtvU  one».  8lill,  in  au  tidvanct'd  cwx,  careful  examination  will  usually 
bring  out  an  evident  degenerative  reaction  Iiltc  and  iIktc  in  tin*  tongue  and 
lip.-i. 

Tlitr  disiiirlitinn-  (if  rffli-x  iiirtion  is  often  ^lriking.  Ffiually  the  reUexei;  arc 
greatly  diminisJied  or  even  alii^ent,  so  that  one  can  tirklc  the  root  of  th<?  tongue 
and  the  upi^Uitti.s  without  ennsing  the  pnlieiil  to  gag.  In  a  fev  instances  the 
facial  inusek'!*  exhibit  au  ineri-atie  of  Undon  rellex,  as  can  be  shown  by  lapping 
upon  the  tendons,  the  iKTiosleiim  of  the  jaws,  or  the  bridge  of  the  nose.  Thia 
behavior  reminds  ouc  of  the  condition  of  the  muscles  in  amyotruphic  lateral 
sclerosis  {ij.  >:). 

KxccjiLiotially,  Btill  other  muscular  grou|>s  are  involved.  Of  t^ueh  dii^turl}- 
ances,  the  nu>st  freijuent  i;*  in  the  region  supplied  by  fhe  motor  brarK-h  of  the 
trigeminus,  impairing  niaslicalion.  The  iiupairnient  of  these  muscles  now 
combines  with  the  labial  and  liu-^ial  atrophy  to  render  chewing  ahnost  itn- 
powible.  In  very  rare  eaese;!  the  ocular  muscles  are  aIf*o  involved,  with  result- 
in;?  pt/)i»i)*  and  utralusmufi. 

All  the  .'iyriiplonis  thus  far  enumerated  are  eseluRively  motor.  Sonwition 
is  perfwl  to  the  end.  Tbe  w^nsibility  of  lluf  skin  of  the  face  and  of  the  mucous 
membrane  of  the  tongue  and  moulli,  m  well  as  the  seuse  of  taste,  are  unim- 
paired. Di.-ilurbani'Cii  of  senn^ation  in  the  distribution  of  the  trigeminus,  and  h 
more  or  Ies«  deafnoim,  have  been  reported  in  one  or  two  easeit,  but  there  i«  ^M 
some  doubt  about  tlie  oltfifr\aiioriti.  U  i3oes,  however,  wvin  certain  that  se- 
cretory and  vasodiolnr  derangenieriLs  are  freijuenl.  Salivation  deserves  esj^»ecial 
mention.  In  nvany  cases  of  buliior  paralystis  il  in  a  constant  symptom,  so  that 
the  patient  is  obliged  to  keep  a  pocket  liaik<Ikerchief  to  his  nioulh  to  catch  tlie 
tluiil  ac  it  dribbler  awny.  'l'bi.s  is  due,  lo  a  certain  extent,  to  (he  fact  that 
the  setn-ted  sidivu  cannot  be  swallowed,  and.  iis  the  lips  do  not  shnt  tightly, 
it  naturally  aH-apf.s  from  the  mouth;  liiit  votiitiictric  e.\aiiiinalions  haro  ron- 
dennl  il  pn-tty  certain  that  the  amount  of  saliva  is  abnormally  Ini^,  The 
evphination  of  thin  has  not  been  dotertnined.  Nor  as  )*el  do  we  know  much 
abrnil  (he  vasomotor  disturbances.  Many  patients  complain  of  a  feeliug  of 
hcnt  and  "  boiling  "  in  tlic  head.  We  may  also  mention  in  thi."  connection 
that  occaifionally.  Inward  the  close  of  the  diseiiBc,  the  pulse  hw^omus  ver)'  rapid 
(140  to  IfiO).    This  is  probably  due  to  paralysis  of  the  vagn*. 

The  course  of  the  diseaw!  is  invariably  chronic.  The  onler  In  wind'  tW 
symploriis  npjicar  U,  ha  a  rule,  that  in  which  they  have  just  i)ei'U  discril»e«] 
The  atmphy  and  ]Miresrs  appear  first  in  the  tongue,  then  in  the  Jips  and  the 
neighboring  luunck't*  of  the  face,  and  lastly  in  the  muscles  of  Ibc  soft  palate, 
pharynx,  and  larynx.  Still,  there  may  he  mntf  deviation  from  this.  U^iually 
the  progresfl  of  tiie  di.*ease  is  very  gradual.  There  may  he  an  apparent  arre-*t 
of  the  trouble,  or  h-ss  often  there  are  (piite  sudtlen  exHcerlmlifjns.  When  all 
the  different  pyniptom?  are  well  developed,  the  clinical  picture  is  unusually 
eharaeteriRtic.  Thi-  peculiiir  immobility  of  e\|irc»wion;  the  broad,  slightly 
gaping  moutli,  with  the  atrophied  lipj  the  almost  unintelligible  speech,  low. 


I 


PROGRESSIVE  BULBAR   PARALYSIS 


437 


muiintonoiis  and  labored;  anil  the  inability  to  Bwallow — tliese  often  betray  the 
disease  at  onee.  Tlit;  last  stn^fe  of  llie  illness  is  tin.-  iiioi-e  dislre!*!«iug  in  that 
the  iiitelligem'ti  remains  to  the  ciici  entirely  unclouded. 

The  entire  duration  of  the  disease  ii^  usually  several  years — perhaps  two  tn 
fivp.  If  death  is  not  rflUt^cd  ^ly  unnie  intercurrrnt  troiihle,  it  i«  brought  about 
in  one  of  three  ways:  either  through  inanition,  due  to  the  increasing  difficulty 
of  deglutition;  through  puhnoniiry  eomjilications — namely,  broiichitii*,  lobu- 
lar piu'uwonia.  or  gangrene,  a^  a  result  of  food  passing  down  the  trachea;  or 
through  su'lilen  ii-phyxia  or  cfirdinc  failurt'. 

Pathology.  Nature  of  the  Diieaae,  and  its  Appearance  as  a  Symptom  of 
Progressive  Muscular  Atrophy  or  of  Amyotrophic  Lateral  Sclerosis. — If  we 
^t■ek  thi'  aoaloiiiiciil  les^ion  i-orres|ionding  to  the  group  uf  syiiiptdins  nlmve  de- 
picliil.  we  !^\ni\l  find,  on  niiiTfiwMjiic  exflniinaticu  of  the  nervous  system,  in 
all  cai*es  of  this  description,  a  typical  disease  of  the  medulla  oUlongala.  The 
gaugllvuic  nuclei  and  the  nerves  (compare  the  acconipunyiiig  iinatomica]  dia- 
gram, Fig.  197),  corresponding  to  those  muscles  which  we  have  found  to 
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Pi<i.  197. — The  poaiiou  of  th^-  nuctd  nf  tb«  rranial  nervos.  The  modiilln  r>blon«iila  and  the?  ptiD4 
*re  aui>rf  Md  to  be  lrai(Hiitin>nI.  The  tiudtu  nf  orisiQ  (motor)  urc  black.  ch,cr  tcrmiDal  uudci 
(aeoMJiy;  are  rpit.     (From  EmyocK.) 

undergo  atrophy  in  bulbar  paralysis,  present  distinct  cvideiuvH  nf  ilegtinera- 
tioa.  Thi.s  \^  mo.*t  reiidily  demonstrated  in  the  nucleus  of  the  hypogiossus. 
The  ganglionic  cells  have  some  of  them  entirely  disappeared,  wliile  others  are 
greatly  atrophied.  The  connective  tiwue  is  increflsrd  in  amount,  and  th«  walls 
of  the  blood  vessels  traversing  the  nucleus  are  tliickened.  In. the  earlier  stages 
there  are  often  iimny  cells  which  contain  granules  of  fat.  The  same  changes, 
though  perhaps  k-ss  pronounced,  are  exhibited  by  the  common  nueleuH  of  the 
vagus  and  ac«;ssoriu8,  that  of  the  facial,  and  sometimes  also  that  of  the  glosao- 
phar^-ngeal  nervo.  The  other  nuclei  are  perfectly  normal.  We  never  find  a 
diffuse  "  inflammation,"  hnt  in  every  ease  a  primarj-  degeneration  of  the 
niK-lei,  wbifh  spreads  no  fiirilier. 

Starting  fr<mi  these  nuclei,  the  degenerntion  and  atrophy  may  !«•  si-en  to 
pxteml  into  the  nerve  fibers  wliirh  issue  fmm  llicni.  The  roots  of  the  hypo- 
giossus, vagus,  accessory,  an^J  facial  nerves  can  often  be  set-u  by  the  nak«^  eye 
to  be  diminished  in  size  and  of  a  gray  color.    The  microscope  alwa^-s  shows  a 
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partial  atrophy  of  tW'ir  fibers.  Finally,  there  h  &  corresponding  atrophv  of 
tlio  muscles  of  tlie  tongue,  lips,  and  other  parts.  We  need  i»>i  t-riler  into  dttail, 
ioT  the  histological  condiliotij*  are  jireeisely  those  seen  in  the  muscles  of  the 
trunk  and  pjilrenuties  in  the  spinuJ  form  of  progre&sive  muK-utar  atrophy. 

We  find,  therefore,  that  progressive  bulbar  paralysis  is  perfectly  analogous 
with  propfreseive  inufcular  atrophy.  The  motor  nuclei  in  the  lueduUa  oblongata 
are  the  motor  and  trophic  centers  of  the  bulbar  nerves  and  of  the  muscle?  vhich 
these  nerves  supply.  The  relation,  is  pret^ist'ly  the  same  as  exists  between  the 
anterior  comua  of  the  spinal  cord  on  the  one  hand,  and  the  spinal  nervw  and 
the  must-lea  wliich  lltey  innervate  on  the  otlier.  In  both  discaecs  there  is  a 
degenerative  atrr»j»hy  of  the  individual  n(?uro-mu scalar  elements  the  so-called 
neurons  (consisting  of  nerve  i:«l!fi  and  peripheral  nerve  fibers),  and  their  cor- 
res])onding  muwiilar  fibers.  In  Iwth  dii<cases  the  atrophy  and  the  functiaaat 
disability  of  the  muscles  keep  pace  with  each  other,  and  in  both  the  afTection 
i.i  liinit^^il  strictly  to  the  motor  tract,  sensibility  suffering  no  iinpainnent  wliat- 
ever.  Certain  questions  about  bulbar  paralysis  an;  as  unsettled  a^  simibir  ones 
about  progressive  muscular  atrophy.  It  i*  uncertain  whether  the  primary 
degenerative  procesg  is  limited  to  the  bull»ar  nuclei,  and  the  degeneraUon  of 
the  nerves  and  muscles  is  to  be  re}»arded  as  setMndnrv.  or  whether  the  entire 
motor  apparatus,  from  the  ganglion  cell  to  the  miismlar  filior,  is  simul- 
taneously altat-ked ;  or,  finally,  whetlier  the  atrophy  Itcgins  possibly  in  the 
muscle  and  involves  the  corresponding  nerve  filicr  and  nerve  cell  only  in  its 
further  progress.  We  think  it  improbable  that  these  jwinta  will  be  cleared  up 
very  speedily.    Their  solution  would  seem  to  be  only  of  theoretical  interest. 

We  certainly  must  recognize.  htiwcviT,  the  essential  idi'nlily  of  progres.'iive 
bulbar  parnlysifi  nnd  progressive  museular  atrophy.  The  resemblance  becomes 
even  more  striking  if  we  consider  that  very  frequently  Ixith  diseiiHCi*  an;  present 
simultaneously.  Often,  after  a  cam  of  progrctisivc  muscular  atrophy  ba-s  lasted 
for  some  time,  the  symptoms  of  bulbar  paralysis  also  appear.  On  the  other 
hand,  an  illness  may  begin  with  bulliar  symptoms,  and  later  on  l>e  compli- 
cated by  atrophy  of  the  muscrles  of  the  extremities — almost  always  »en 
first  in  the  arms.  If  cases  of  Ibis  sort  come  to  autopsy,  we  find  a  t*oin- 
bination  of  tlM?  aiuilomical  lesions  of  both  diseases;  in  addition  to  the  de- 
generation of  the  uiiclei  in  the  medulla  oblongata,  there  is  marked  atrophy 
of  the  ganglionic  cells  in  corresponding  places  in  the  anterior  gray  comua  of 
the  spinal  cord. 

Progressive  hiilbar  paral>-sis  has  a.s  close  a  rehitioti  to  amyotrophic  1al(!ral 
sclerosis  (vide  page  3(i8)  as  to  progressive  spinal  muscular  atrophy.     Amyo- 
tnipliic  lateral  scti-rosis  is  at  lirst  situated,  as  u  rule,  only  in  the  portions  rif 
the  "motor-conducting  8j,-8tem,  including  the  pyramidal  tracts,  which  supply    ^ 
tlie  extremities;  but,  finally,  there  is  very  often  an  involvement  of  the  motor    ■ 
bulbar  nuclei — that  is.  Inilbar  jwiralyais  sets  in.     It  srt'ms  justifiable,  thero- 
fore.  to  say  that  these  three  disea.'ies — progressive  bulbar  paralysis,  progressive 
spinal  mii.'^ciilar  atrophy,  and  amyotrophic  latenil  sclcroBiii — differing  as  they    fl 
do  in  the  localization  of  their  lesions,  are  yet  closely  allied.    They  arc  to  be    ™ 
Horded  as  manifestations  of  one  morbid  pi-oces.^*  which  is  probably  cssenliallT 
the  same  in  its  pathology  and  a'tiology.    We  do  not  know  the  special  cause  of 
this  proMas  of  degeneration.    In  many  cases,  although  perhaps  not  in  all,  we 
must  finally  assume  a  congenital  weakness  of  the  affected  nerve  territory. 
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Sucli  a  flefeotirn  nftrve  torrilory  Auccuiirbit  prematurely  to  the  mjurioiiB  influ- 
cnt^-L-s  \rhicli  either  arc  associaUx]  with  the  normal  fuuction:)  themselves  or  act 
u{Hm  Uiein  from  without  in  samo  other  fashion.  At  any  rule,  there  h  always 
a  |>riiiinr)'  chronic  degeneration  of  [portions  of  the  main  motf>r-con(hietiug 
tract,  ill  one  or  ariutiier  urea  and  uf  varyinj:  extent.  If  we  aeeiistfirn  uuHelvea 
to  regani  llie»e  tlircx;  grmips  of  sj-niptoni:*  as  really  iilentieal,  we  i«liall  he  le«» 
puzzled  by  the  slight  variallnn!^  which  different  ca^^  nmv  present  than  if  we 
atleinpt  to  ilifTerenliale  tlie  diwjrders  too  nicely  nu  ncctiunt  of  uncKt^eiuial 
VII  riiil  ions. 

Diagnosis. — The  dijignnsis  of  a  ts-pical  case  cif  prnjirc-'^ive  hulbar  paralysis 
liiis  no  dilliciilties  if  wl'  only  hold  iirrrily  to  the  (ieliiiili'>u  r>f  tlu*  disease  and  ita 
syinptonus  as  above  depicted.  L'pon  careful  examination  of  the  other  muactes, 
and  consideration  of  the  eonrse  of  the  dif'efl.-ie  as  a  wluile.  wo  shall  Imj  able  in 
each  case  to  ik-tormine  whether  Ihe  hiilhar  Ironhle  is  llie  sole  disease,  or  merely 
a  part  of  a  mure  cxti-ndi-d  ilegcniTatioii  uf  the  nmtor  trad.  If  there  are  no 
syiuptoina  Init  those  referahle  to  the  medulla  oblonj^atu,  we  must  hear  in  mintl 
that  Ihe  phenomena  of  genuine  progruaaive  bulbar  paralysis  may  Iw  closely 
>»imuluted  by  other  hnlhar  di(<eaHe#.  The  acute  troubles  i*>ich  as  thromhoi*!.-  or 
hemorrhage,  allhoii^di  thev  produce  similar  symptoms,  can  easily  !«>  tlilTereii- 
tialod  iiy  llio  ninnnct'  of  their  apjiearanee,  wintrasting  with  the  invariably  slow 
developineiit  of  gt-nuine  bullinr  paralysis.  It  is,  however,  much  more  ditliciilt 
to  eliminate  gradually  forming  tumors  situatixl  in  the  medulla  oblongata  or 
lis  vicinity.  Here  prolonged  observation  h  freijucntly  nuedeil,  until  finally 
such  phenomena  appear  a:^  are  foreign  to  typical  bulbar  paralysis.  Such  pymp- 
toiiia  are>clisliirbarK'es  of  sensation  and  invasitiii  of  the  upjuT  division  uf  the 
facial,  the  ncr\L's  of  special  sense,  and  the  ocular  kiuscIcs.  The  sanu^  in  true 
of  tliat  ran.'  Ironhle,  diffuse  sclerooia  of  the  medulla  oblongMlu. 

It  slioidd  al-io  lie  nientinned  that  bilateral  cerebral  lesiuns  may  occasion  w^ 
complete  a  paralysis  of  the  tongue  and  Iipi-.  aci-ording  to  Lepiiie  and  oiliers. 
as  to  aimulflte  hulbar  paralysin.  Such  casea  have  bei'n  termcfl  ""gloj«so-!iibio- 
phar\ngv«l  paralysis  of  ccrehrat  origin,"  or  psK-udo-bulhar  paralysia.  Indeed, 
in  rare  instancCB,  a  similar  group  of  symptoms  seems  to  1m*  rrfi-rable  to  unilat- 
eral cerebral  di.-iturluinees.  This  is  explained  by  afisuming  that  the  mn»cles 
involved  upon  both  fities  receive  at  least  a  portion  of  llieir  motor  nervous 
fibers  from  the  same  hemisphere.  And  yet  in  most  of  those  cases  of  pseudo- 
bnlbar  paralysia  the  exclusion  of  the  genuine  disease  is  possible,  because  certain 
variiiti<»ns  frfim  the  typlcid  course  of  the  difrGase  are  jironounced  enoii,irb  to  set 
us  right.  Thus,  there  i.s  an  a[Miplectie  onset  or  repeated  apoplectiform  atliicks. 
The  paralysis  Is  not  perfectly  synunetricul.  There  ie  also  paralysis  of  Ihe  ex- 
tremities on  one  or  both  sides.  The  lips  and  tongue  react  normnlly  to  elec- 
tricity without  much  atrophy,  or  there  are  marked  signs  of  mental  weakness. 
In  rTio-it  eases  there  i-t  an  extensive  arteriosclerosid  at  the  Iwttom  of  ihe  M'hole 
morbid  process,  for  tht?  srOerosis  H>f  tlie  cerebral  nrleries  often  leads  to  multiple 
foci  of  softening  or  to  multiple  hemorrhages. 

Prognosis  and  Treatment. — Despite  the  unfavorable  prognosifi  of  pn^reaa- 
ivc  bull)ar  paralysis,  we  umst  at  least  try  to  check  the  progress  of  the  disease. 
Klectricity  nuiy  perhaps  I*  regarded  as  the  most  promti^ing  means  to  employ. 
To  infliicriei^  llie  st-at  of  the  tmidile.  galvanization  is  chielly  used.  The  poles 
are  applied  to  the  two  mastoid  processes,  every  day  if  possible,  for  two  or 
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kbnv  niinutcf>,  and  the  current  is  repeatedly  rcvereed.  We  may  aim  f^lvanize 
i\w  Miuimthi'tip  Dervf  and  Iho  affwtt?d  muscles  of  the  lips  and  (nngue.  IT  poo 
t\w  MiiiM'Us  tiic  fiinulic  current  limy  a]i!>u  be  tried.  When  tlegtutitinii  U-^nfi  tu 
U"  iiiijMirtil.  it  is  an  cxin>!lent  thing  to  excite  the  action  of  swnllo«-ing  by  gnl- 
YaiiUiii.  For  this  the  anode  in  placed  upon  tlte  nape  of  the  neck,  and  the 
ealhotU-  u|M>ii  one  side  of  the  larynx.  Ai  every  cflthoilie  olosnre  (KnS),  or 
PVITV  time  that  the  falhoile  h  passed  aerocs  the  (*ide  i)f  the  larynx,  then-  i*"  a 
n-llex  act  of  de^liititioii.    The  curn'iil  should  he  of  nie*liutn  strength. 

It  may  be  well  to  prescrihe  further  a  report  to  treatment  hv  baths,  or  the 
"  cold-water  cure  "  may  he  eautiouiily  trie<l,  liut  we  shnuUl  not  exjioft  either 
of  Iht'M?  pnHredures  to  have  any  special  influence  on  the  ditteaite.  The  winie  in- 
(errml  ri'tiii'»li(*  are  reeonirnenripil  a*  in  the  ehrnnic  disi-aiie-'i  of  the  eonl,  ewpe- 
ciallv  nrgmtie  nitrate,  ergf>tin,  strytrhniii,  ete,  For  salivation,  atmpin  may 
prove  beneficial,  in  pills  of  tIj  gr.  (gm.  0.0005),  three  or  four  to  Iw  taken 
daily. 

The  way  of  giving  nourishment  is  important  if  deglutition  U  impaired. 
We  shouM  try  ciirefiilly  In  avoid  hnviiijr  ll»'  fiKiil  jjo  down  flit*  wrong  way.  lent 
jiuliiionary  (-oniplientioiiH  ensue.  It  in  thiTefore  wise  not  to  defer  the  Uii^  of 
the  stoniaoli  tube  too  long,  through  which  wc  may  introduce  milk»  eggs,  wine. 
and  the  varinup  infant  foods. 

In  the  dii^lrc'N'iing  close  of  the  dtgease.  narcotics  mtui  be  exhibited  in  lessen 
the  patient?  tiufforing,  at  leaat  as  far  ax  we  can. 
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TIIF     KAKKK     FOR.MS     OF     CMItDNU'     111  I,»AI!     PARALYSIS:      PRfMlHKSSIVir 
iHMITHALMOI'LKr.iA    AM)    MVASTIIKMA     (ASTHEXIL! 
BIXUAU    i'AUALYSIS) 


1.     PROGRESSIVE   OPHTHALMOPLEGIA 

An  vc  have  seen,  the  form  of  chruuic  l}ulhar  iiuralyhns  deseriiwd  in  the  pre- 
vious thapter  as  '*  typieol,"  i*  praetically  limited  in  its  eflfeeta  to  the  distribu- 
tion of  the  hy[»>gl'MtHUtt,  tlee  labial  division  of  the  facial,  and  the  pharyngeal 
niuwltf*.  ]*(is«iljly  the  reason  it  extend«  no  farther  is  merely  that  death  ia  so 
sjieeily.  But  there  are  a  few  rare  ease-s  where  the  ehronie  di-generative  prooesa 
cornea  to  involve  other  motor  nuclei,  together  with  the  correspomling  nerve 
filieri*  and  muscles.  Of  course  the  clinienl  phenonieuH  of  these  caacs  vary  from 
the  oitiinary;  and  yet  there  is  no  real  reason  tn  (iistinguish  them  from  com- 
mon bulbar  paralysis,  purlicularly  fiR  all  sortie  of  tranniiional  forma  are  to  be 
observed.  Thus,  we  have  ourselves  noticed  llinl  there  is  sorneliuies  a  symmet- 
rical ami  slowly  progrewtive  iMircsia  of  (lie  upp«'r  rliviHinn  nf  the  fariiil.  and 
in  [mriicular  of  itiat  portion  which  supplips  IIil'  cheek,  complicnling  tlie  glnsso- 
plmryngcul  punilysiy.  In  other  cases  we  have  seen  the  degencnilion  attack 
from  the  start  the  entire  flistribution  of  the  taoia],  gradually  producing  a 
coniplete  "  iliplegia  jndnlin."  Sometiiiics.  alwi,  the  ordinary  sjnnploms  of 
bulbar  paralvi^ia  art;  accompaninl  by  disturbances  in  the  area  of  distribution 


Pia.    198. — ProitrwBHvi'  ogjlithdiii'iijlvitia.     Pnrulyaia    of    both    cyi'bulls    with    lululenJ    pCvau- 
WvtikiiLiMof  tH>tli  fuoittl  iiervea.     {Kj-tung«D  Merlicnl  Clinic.) 

to  light,  and  almost  alwavf!  tlie  jxiwcr  nf  nforimnioiirttiDn  is  pn'scnml.  Finally. 
both  ercbiillK  lii-iijine  Htn^oliitcly  iiii)liniiln;s,  and  IIhtl'  im  a  \vi>11-iiiarke<]  thougl) 
infompli'te  ptnxin.  TlicM'  is,  bcy<nnl  a  thnilit,  a  prngivHsive  lit^jjuncmliun  of  tlie 
niH'Ici  and  fi(K*n»  of  tin-  ctH'i'cuimtKliiiji;  nerves — Hint  is.  (lie  aluliu'enw  and  ninlor 
oc-nli;  but  witli  tliem;  tJiu  proix'^ti  may  ^lup.  opreadiug  iiu  furtlicr.     \Vv  Imve 
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ounwlvofl  lately  met  with  a  patient  who  presented  total  bilateral  ophthalmo- 
[itejfia,  in  whom  the  runilitjon  liatl  existed  without  liie  slighteitt  change  fori 
tiftocii  years,     llcsides  the  omloniotor  j^taralyiiis  the  miijiflep  iif  the  face  (Fig. 
IJ'K)  atiil  even  ihow  nf  the  IkmIv  an;  wpuielime*  involved.    On  the  other  hand, 
in  a  few  i-nses  the  pnK-e^s  seems  to  be  limited  to  only  a  part  uf  the  oculomwlor^ 
nen-ea  (as  the  ahdiicena). 

The  diagnosis  «f  genuine  prngresfiive  nphthalmoplegia  is  usually  easy,  if 
we  hoUl  strirtiy  to  the  definition  of  tlie  di)H.'a»e  ns  a  de^^eneratiou  of  the  motor 
nuclei  ami  nervfs  exclneively  (tiiiil  in,  i-oniph-lely  analogous  to  pnifia-ttt^ivc 
spinal  imisiular  atn'phy  and  Imlhar  paralysis).  We  shall  thus  avoid  con- 
fusing it  with  those  [-ases  in  whieh  progressive  Dplitlialmoplegia  OL-eurs  as  one 
symptom  of  a  ciMtipIieated  morhid  proifss  of  <jiiite  a  diffen'iit  (lort.  Thus  wu, 
riiuiil  Iwar  in  niimt  partieularly  that  tnUe^  and  general  paralysis  may  lead  to 
eomplele  ophtlin!nioplegi«.  To  tlieste  eases  may  he  addinl  those  that  foHow 
pyphilitie  infet-tion.  Multiple  sclerosis  may  also  lead  to  almost  eompletc 
ophthalnioplofria;  and,  finally,  the  same  syuipt^im-eonipJex  has  been  observed 
a.-(  a  post-iliphtherilic  nervous  diseatte. 

The  iiro^pssive  ophthalmoplegias  wliieh  develop  after  hirth  are  also  to  he 
dislingiiished  from  the  eongenilal  defects  in  the  movements  of  tin.'  e>"C8.  Com- 
plete external  oplitliBlnioplegia  (that  is,  jiaralysis  of  all  the  external  ocular 
niuselcs)  has  been  rejteatedly  olwerved  as  a  congenital  condition,  and  also 
congenital  bilateral  ahducens  paralysis,  congenital  ptosis,  cti-.  Aiitojxsies  of 
such  ea»e«  are  still  lacking.  There  are  protwihly  defective  eonditioim  of  the 
corresponding  nene  nuclei,  and  ]>erhapa  of  the  nerves  or  muscles  also. 
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We  will  speak  at  this  point  of  a  very  remnrkidde  and  peculiar  type  of  dis- 
easi',  llie  milder  forms  of  which  were  first  <Icscril»Ml  by  Krh.  a,nd  the  severe 
and  fatal  fornis  by  Oppenheim,  Goldflam,  and  others.  The  sj,Tiiptoms  of  the 
iifTection  c()Ubit<t  of  ptosis,  paresis  of  the  facial  nmscles,  and  disturbances  of 
madtrcation,  swallowing,  nnd  talking.  The  ptosis  and  weakness  of  the  muscles 
of  the  cheeks  and  lips  frequently  lend  a  very  eharneteristie  appearance  to 
the  face  (Fig.  I!Hi)-  On  more  cireful  oijiservatiou  it  is  seen  lliat  these 
symptoms  are  only  in  part  uniform  and  persistent,  but  that  they  are 
due  cliiefly  to  an  extrimiely  nipid  fatigue  and  eshausticm  of  tfie  affwte<l 
must'les  t(i')ldilairi).  Such  a  patient  can.  for  instance,  utter  a  few  sentences 
quite  plainly,  but,  if  he  continues  to  talk,  his  speech  grows  more  indistinct 
nnd  iiiariieiilate.  and  finally  it  becomes  an^  incomprehensible  lalling.  The 
same  thing  is  seen  in  chewing  and  swallnwlng:  the  first  niouthfuls  are  ehewed 
and  swfillowed  in  quite  a  normal  fashion,  hut  in  a  few  minutes  it  l)ecomes 
wholly  imjiossihle  to  take  any  more  food.  Besides  these  "  bulbar"  symptoms, 
wliich  at  first  are  the  most  striking,  we  also  siee  vpr>*  similar  symptoms  in  the 
nniscies  nf  the  extremities;  utsually  the  same  rapid  fatigue  progressing  to  the 
most  complete  failure  nf  their  funi'tion.  .\t  firsl  the  pnlicnt  inn  raise  the  arms 
without  any  pjirticiilar  dilViculty,  but  aftei'  r(']>raling  lliis  niovi'uient  ten  or 
twelve  times  the  urjii  seems  completely  paralyzed,  jumI.  recovers  its  power  only 
after  «ime  time.    One  of  my  patients,  if  she  liad  previously  rested,  could  go  up 
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a  fiipht  of  stairs  very  well,  Imt  on  !lif  sci-oikI  attempt  she  had  to  take  hold  of 
the  Imnifiters,  and  IIk-  tlnrd  or  fourth  nttenipt  failed  utterly  on  occount  of  the 
i-onipk'U'  iiiusfular  wenknetis  UiiU  euyucd.  A?  .Inlty  has  found,  we  can  lU-lcrt 
this  AQUif  alnuiniiiil  rali;,'uc  l>y  continued  fanniic  utiniitlotiim  of  the  tniiiicles 
(sD-eallfd  myafttht-nic  ivacliim). 

This  t.-iinic4il  i-omiition  (leniilts  im  to  draw  the  t-om-hiitiuii  tliat  there  i»  no 
peniianont  ami  i-(nii[i|.>li'  alrophy  or  doj/i'ii('r«ti(iii  of  the  motor  flitimraliiJ'  iis  a 

hai<i8  for  the  cliuifiil  symp- _^ 

toni«;  and,  in  fm-t.  in  thf>sc 
casew  in  wliich  death  final- 
ly ensued  (in  one  or  two 
ycara)  from  rhokinp,  in- 
suflit-iency  of  respiration, 
irte.,  tilt'  niii)tuini<-Hl  find- 
ing9  in  the  mediilhi  and 
the  pi'riphorHl  nerves  have 
thus  far  l>ecn  wholjy  nega- 
tive (hence  the  term  "  bul- 
bar )*aralysi»  without  aiia- 
loiiiical  lesion'').  Uecent- 
ly,  since  Weigert  found  a 
tumor  of  a  {lerwisteiit  thy- 
muH  ji^land  with  ecllulur 
metnatjij>e»  in  the  nrnwlL's 
in  one  ease,  particular  at- 
tention han  heen  paid  to 
the  anatnmical  ronililir)n 
n(  the  nuiKcles.  Similar 
peculiar  interstitial  eol- 
leetions  of  tslls  in  the 
muwlcft  have  aliio  been 
rejjeatedly  found  in  lat«r 
faties;  likewise  u  persist- 
enee  of  the  thymus  gland. 
It  is  not  at  all  imfirub- 
able,  therefore,  tiial  nonie  anomaly  of  the  internal  seepelions  is  at  the  basis 
of  this  di-ieaite.  However,  the  matter  is  not  yet  definitely  sertlled.  TI»e 
inj^igniHcant-e  of  the  anatomical  leniona  is  the  reason  why  marked  itnprove- 
mimt  ill  this  disfane,  and  even  complete  recovery,  can  otrcur  after  m-veral 
months,  if  the  funetional  injurj'  in  the  area  of  itistrihution  of  the  alTeot^^d 
nerves  disappears.  Iti  order  Ut  exprew  this  distinction  hrtween  the  iierftistenl 
parahnes  due  to  coarse  analninjcal  I'linnt'ct*  and  the  condition  of  riieir  pa(l»»- 
logical  exluiustion  now  in  <;ue*itton.  1  have  proposed  for  the  latter  the  name 
of  "  agthfnir  parnUj^U."  I  de*(ignated  the  caws  with  predominating  bulfmr 
eymptoma  ob  "asthenic  l«]lbar  paralynis."  We  must,  liowever.  note  that  the 
disease  is  mit  limiti'd  c\chinivi.'Iv  In  the  ferritnry  nf  the  hidhar  nerves,  although 
the  hulhar  distiirbHiices  are  usually  iu"st  prnmincnl  in  the  clinical  piitui-e. 
Cases  may  even  occur  where  the  ahnormal  falipue  and  the  cont-cnucnt  pyinp- 
toms  are  found  only  In  tlie  extremities,  without  any  implication  of  tlw  hulhar 


Flo.  !!<!' — (.tiliitiTiil  [itosis  Mnd  wrnkrww  of  th^-  fnriiil  nrrvp 
ill  niyasttH-iiiii,    (Prmniml  iiliei-n-ntiun.) 
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iiiusclfs.    For  this  ruiwon  tlic*  name  "  ntjiastlu'iiia  pscu do- paralytica,"  jiroj 
liy  Jolly,  is  nwre  appropriate  and  now  jri'McrBlly  »■  in  ployed. 

Frrtiii  wliat  lias  Iwcii  tiaid  atK>ve,  the  propiiosis  is  |o  be  regarded  as  not  alwti- 
liitnlv  unfavoraiilf!,  Imt  icfirrrenres  are  In  bp  dreaded  L'ven  when  recovery  lias 
appni-fiilly  set  in.  IKia.-^ioniillv  n  fatal  terniiiiiUioii  may  suddenly  fK-our.  The 
tri'iilmciil  i«  llrsi  >>(  nil  tn  pr'nide  Mir  yrriilest  pliysicnl  ivst  and  vArt'  fur  the 
putk'ul.  If  it  is  dillicult  Iti  take  [uod,  nourisliineut  iriusl  i>e  given  i-aulioui*ly 
by  tlie  w^opha^'eal  tube.  We  nifiy  try  mild  massage  ami  jralvnnizalinris  ut  the 
nmsirles,  and  i-entral  ^falvanization  of  tlic  spinal  ford  and  medulla  oMongata. 
liilernally  we  have  j;iven  stryehnin.  arsenie.  aud  phosplionift,  without  any 
prrci'piilik'  liericlil.  On  the  hvpoflir  i-  that  tlie  Iniuiile  was  perhnp(»  dependent 
u])on  some  ihumicnl  toxic  influence,  the  cautious  use  of  sueuling  has  alwi  liecn 
reeomiiieuded.  The  iiileriial  udmiiiii^tratlon  of  tliyiiHiti  gland  should  also 
be  tried. 

jFamily  Periodic  Faralysu. — Croldflani  has  described  a  peculiar  affection, 
Jiist  enrefnily  studieil  liy  Wwlphal,  which  merits  brief  mentinii.  It  roiwints  of 
reeiirring  attacks  oi  paralysis,  most  marked  iu  the  logs,  awux-iated  with  hitw  of 
reflex  and  electrical  excitability,  wilJiout  nientid  or  sensory  symptoms  and  with 
iutervalii  of  iK-rfuet  liealth.  Thirty-live  out  of  fifty-tliree  eases  wcurrwl  in 
three  families,  but  the  fauiilieB  showed  no  (tjHK-tal  signs  of  nervoiiP  degeneracy. 
The  attacks  are  apt  to  begin  at  puberly,  ami  they  are  also  apt  to  come  on 
during  sli-ep  after  some  unusual  niuscuhir  exertion.  Tlie  froi^ueney  of  the 
allackti  varies  gn-ntly,  from  one  ur  two  in  a  lifetime  lo  several  liint^  a  week. 
The  average  tluration  of  the  individual  attack  is  froui  ten  to  forty-eight  houre. 
The  atljicks  l>egiu  sonievvliat  gradually,  usually  in  the  legs,  aud  they  may 
increase  to  complete  paralysis  of  all  the  muselea  «f  the  lindw,  body,  and  neck. 
Tlie  iTHiiial  nerves  an.'  rarely  involved.  Tlie  deep  reflpsi*  are  aliolisheil,  and 
tfie  planlar  refle.\  is  often  absent.  There  h  a  <juantitative  diminution  of  elee- 
trieal  reacltont<.  sontfliineti  amounting  to  ciuuplete  abtdition,  but  there  is  no 
reaction  of  degeneration.  The  nieehani4-al  irritahility  of  muscles  and  nerves 
is  also  IcMit.  In  two  cases  the  heart  became  enlarged  during  the  attack.  The 
sphincters  -ire  not  affeeled.  The  pulhiilogy  is  wholly  unknown.  Goldltam 
iKdieves  that  the  trouble  is  in  some  wiiy  conneeted  with  the  muscular  dystro- 
phies. The  pnignohis  is  goiid  so  far  ns  life  is  eoni-erncd,  hut  the  attacks  usually 
recur  througli  life.     Treatment  is  unavailing. 

Myotonia  Congenita. — oppenheim  lias  recently  described  a  rare  condi- 
tion occurring  in  very  young  children,  an<t  probably  congenital,  which  is 
ciiaracteri^ced  by  marked  muscular  atony  and  paralysis.  I'his  atony  i(t  ex- 
treme, and  is  most  notice-able  in  the  legs,  hut  the  arms  and  even  the  trunk 
may  be  afTit-ted.  The  tendon  reflexes  are  absent  or  much  diniini.she«l.  The 
niusctes  are  not  much  atrophied,  but  the  electrical  reacliontt  arc  diminished 
or  wholly  Inst.  There  is  often  a  slight  amount  of  rimtitity  preserved.  The 
condition  closely  reseudjles  poliomyelitis,  except  that  there  is  no  history  of 
an  acute  onset  and  the  atrophy  is  not  as  marked.  In  most  cases  there  has 
Ijeeu  a  gradual  recovery.  Oppenheiiii  believes  the  cimdition  due  to  an  arrested 
development  of  tltc  muscles,  and  Spiller  has  found  this  to  be  the  case,  and 
that  the  central  nervous  sysleiii  »nd  jieripiierai  nervtu  were  normal.  Klec- 
tricity  seems  to  Iw  of  iienelil  iu  the  treatment. — K.] 
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CHAPTKII    III 
ACIJTR    AND    APOPT.ECTIKOKM    BrLBAK    PAHATA'SIR 

1.     HEMORRHAGE    INTO    THE    MEDULLA  OBLONGATA   AND 

THE   PONS 

TlEMf)RRTTAOE  into  thr  rncdullji  nWoiigatn  ami  the  pons  is  muHj  niore  fre- 
quent lliaii  into  (lie  spinat  t-urtl,  but  it  in  iimdi  ritrer  tlian  wreliral  heniorrha>ie. 
As  to  its  pnxliKlion,  tlic  same  views  arc  licld  as  will  be  considt-rt'd  in  detail 
uiiffer  cerebral  lieniorrlia>!o,  in  tlie  m-.xt  wriimi.  In  ilu-  (ip*1  plm-e,  lliere  is 
pnihably  alway*  some  disoafie  of  the  Idood  vo8s«ls — ^tlitit  is,  atlieriHtia  or  miliary 
aneurism — and  tlien  some  factor  prodiielive  of  inereaseil  arterial  teusiun. 
There  nmy  Iw  enrdiiu'  hyiKTtrophy.  nepliritis,  exc-osslve  bodily  cxorlinn,  or 
a  I  colli  )I  jam.  N'nw  mid  tiicn  injurioia  of  tlu'  oec-ipnt  are  fiillnw-cii  by  nn  elTiision 
into  the  medulla.  It  is  not  rare  to  imve  Kecnndary  and  iit»iially  Hinall  oruliv- 
niu)!^t;  in  ninite  iriflnininiitiun  uf  ibe  Hpinul  cord  {vidr  {nfrn),  and  in  |Minilent 
meningitis,  or  in  coniieftion  with  new  growths  wJueli  ai-o  richly  vascular. 

Tlie  imatoniical  cmditions  produced  hy  bnlhur  beinorrliajte  are  so  coni- 
jiletely  flnalogouB  vi'ith  those  of  i-ereliral  hcniorrbagp  liiat  the  reader  may  safely 
be  referred  te  the  suct'eedin^  fiectlon  in  re;:;ard  to  these  alao.  The  size  of  the 
lesion  varies  peat ly,  lilceding  uxtensive  enoiigli  to  alTit-t  the  grualiT  part  of  a 
transverse  section  is  more  frequent  in  the  pons  timn  in  the  niediilbi  oblniigata- 
Jf  the  blood  13  |)i)ured  out  clnsc  iin<Ier  lIu'  llmir  "f  the  fourtli  ventricle,  as 
hai!  Iieeri  repeatedly  nl»ser\'ed,  it  may  break  int<i  the  veiitficle.  If  dwiih  !« 
not  apee<ly.  the  hl(»od  is  mostly  nttsorhc^l.  nrtd  in  Wr^  \i\m-e  dcvelojiH  'cilbcr  an 
**  apoplectic  sear  "  or  an  apoplectic  cyst. 

There  may  be  slight  prikdrnnuda.  but  the  real  ayniptoms  of  bulbar  hemor- 
rhage arc  very  sudden.  Tbt^re  is  almost  always  a  pronounced  npoplcrtic  si-iz- 
ure.  The  patient  liaH  a  shock,  falls  down,  and  becuiiu^s  dizzy  or  even  uucon- 
«noti».  In  other  eaam  there  may  lie  lieadache,  vomiting,  tinnitus  anriiini,  and 
clonic  sps^tiiis,  or  even  u  typical  cpilcplirorrii  attnck. 

In  the  worst  cases  death  is  speedy,  if  not  iumiediate.  This  is  pmlwhly 
due  in  every  lualance  to  grave  lesion.s  of  the  respiratory  and  eirtulatory  cen- 
ters, rendering  continued  existence  imj>ossible.  Sometimes  the  initial  symp- 
toms abate,  whereupon  the  local  resnlls  nf  the  lesion  l>et^oire  ai>prei-irtble. 

The  first  clianicteristii-  fealiiri;'  iif  bulbar  iiaralyses  now  iruinifests  itself, 
that  disturhancfs  arc  particularly  grcal  in  1bc  distriljution  of  the  bulbar  nerves, 
while  in  tvrebral  apoplexy  they  never  ap[>c«r  in  the  same  way.  Another  [Miint 
is.  that  these  paralytic  symptoms  an;  ronibim-d  witli  parnlvsis  of  the  extremi- 
ties in  a  ]>ecidiar  way,  as  a  n-sidl  of  the  anatomical  relations.  Kor  the  same 
reason  the  distribution  of  the  puralyais  in  the  estiv^mities  may  aUu  tie  peculiar. 
Of  lliH  bulbar  paralyses  w«  niav  meiilton  more  or  less  cninjilelc  paralysis  of  the 
tongue,  and  a  consetiuent  ditliculty  in  articulation  (anarthriaj:  frefpicnt  in- 
ability to  swallow;  and  paralysis  in  the  distribution  of  the  abducens.  facial. 
and  motor  trigeminus,  etc  If  there  is  a  lesic^n  of  the  pyramidal  tra<is  in  the 
pons  or  medulla,  we  have  paralvsis  of  the  extremities  in  aildition  to  the  s|h^- 
cifie  bulbar  symptoms.  If  the  hennn-rhage  be  extensive,  all  four  extremitiea 
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miiy  \*o  more  or  leas  completely  paralyzed  :  but  in  most  instancee  tlie  paralvMs 
iinilatfntl.  In  tlie  larger  numlier  of  hemorrhagos  into  tlie  pons  there  is  ci 
paralysis  (lii'miptcgia  nllfrnann).  Tlie  pamlvt^ic  of  lli«  fxlremities  is  iip«( 
one  sitUs  and  tlmt  of  tho  ffltiat  is  on  the  othor  side.  This  is  «  grfat  aid 
(lin^icwis.  It  h  vaay  (o  s4t  Iioh'  Diis  hnpprns  if  u-i'  Iwnr  in  mind  ihiil  th 
(■ftn-tirul  lilwrs  of  tlu'  fai'ial  <-ro8»  lit  n  iMiint  mm-li  lii>(licr  than  tikc  d(H7UBMti«>i 
of  thi*  pyramidH.  in  wliidi  latter  plncf)  the  motor  iiUfn  of  thi;  extreniitJed  cnt 
Ki)w  u  heniorrtiage  may  be  ^litnatod  in  ono  i^ide  of  the  pons,  sImivo  the  det^ud 
Batiuu  of  the  pyniniids  but  hrlnw  that  of  tlii>  fti^ial.  TIua  would  rn'rai^ion  (riV/f'l 
L    S  Fig.   Villi,   t/)    a   paralynia  of   the   fncini   im   the  i^aiite 

side  with  the  lesion,  and  of  the  extremities  upon  Hie 
opposite  side;  but  if  the  lesion  lie  hi^rlier,  above  tlie 
pliUT  wUerc  tiic  facial  c^roiitsefi  over,  all  the  paralytic 

y V— Oin — 7"  syiiiptoiiirt  wcHild  l»e  on  the  opposite  side  of  the  body 

(nV;<-  Fig.  SOU,  T). 

In  otiier,  rarer  instances,  we  obearve  similar  com- 
binations; only  some  other  bulbar  nerve  replaceji  tlie 
faiial.  smih  afi  the  hypoglossus  or  alidueens.  Varaly«ii 
of  assoeiated  movements  of  the  eyej- — i.e.,  a  limitation 
of  the  eoLnhined  movement  of  both  eyelialls  toward 
one  side — is  a  very  interei^ting  symptom  vliich  is  nut 
infrequently  nbsprved  in  lesionc  of  tlte  ponit.  Many 
nbnervatiLms  point  to  the  fact  thai  affections,  partiru- 
larly  of  the  so-called  posterior  lon^itmlinal  bundle, 
pro<luce  ft  y>aratysis  of  aftso>-iateil  movements  towanl 
tin-  i*ide  »if  the  lesion.  Irritation  of  the  posterior  |ouf;i- 
tuilinnl  fafteiculus  produces  nystagnm?  or  lateral  devia- 
tion (jf  the  eyes.  In  a  few  cases  the  lesion  is  at  llio 
verj*  decussation  of  tlie  pyramids.  This  is  extremely 
rare  in  hemorrhage,  though  somewhat  more  frequent 
in  troubles  of  a  rlifTereni  nature.  The  result  nmy  be 
tlml  Ibe  motor  fibers  for  one  extremity  are  cut  off  iK'fLii-e  they  cross,  and 
tlioiH'  of  the  oltier  extremity  after  they  have  crossed.  Thus  is  produced 
llio  rare  phenomeufm  of  a  i-i-ossed  hcmiplegin  (hemiplegia  cruciaU) — i.e., 
pHiwIysis  of  the  arm  on  one  side  and  of  the  leg  on  the  other. 

Sviidory  disturbames  arc  frequently  observed  in  lesions  of  tl»e  pons.  Tliey 
l^t\Mlnr  to  leHions  in  tlie  lemnijicus  (compare  Figs.  Ill  and  llfi).  The  dilfer- 
«t4h^w  in  (he  tenMiry  disturbances  Itetween  the  ijnsterior  column  type  (dis- 
tvrWiVTM  of  the  seitsations  of  touch,  musenlar  and  pressure  seuae)  and  1>m 
wwlrri*^  Horn  lyp«.'  (disturbance  of  (he  pain  and  temperature  sense),  to  wliicli 
«v  1m»\v  pn'viously  called  attention,  is  also  frequently  very  marked  in  losinns 
vJ  ^W  i<*Mt».  The  IUmts  for  the  sensations  of  ;min  and  temperature  appear  to 
NM  <M^«4^x  in  tbe  lateral  portion  of  the  lemniscus.  The  frequent  invidve- 
■^■(tt\  vt  tW  «>iUM>ry  tracts  oF  the  trigeminus,  which  ]>riKluces  senaorr  dis* 
MILIUM*  v«l  llw  t*<-'V.  iii  ebaraotenstic. 

V  kM>i***i«<  KoU-AF  symptom -complex,  which  we  have  repeatedly  seen,  de- 
^.  M.m.     It  consists  of  a  total  paralysis  of  the  musclee  of 

^  -  -'f  the  soft  palate  and  vocal  cord  on  the  side  of  tlw 

V  .uhehV  jiaralysis   (narrowing  of  the  paliiebrnl  lissuns 
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td  coDtraoted  pupil) ;  on  tlie  opposite  nide  of  tlie  Ixwly.  a  diminution  of  the 
pain,  nr»l  espwiaUy  of  tlic  temperature  8eni>ft,  on  the  trunk,  arm,  and  leg, 
asumiatoU  with  so-L-ailed  perveree  tfni|«>r»tiire  sense  (i.e.,  wiisatldn  of  warmth 
to  cold  stimuli).  This  peculiar  eymptom-eomplox  is  prolialily  produced  by 
lejsionji  in  the  vitinity  nf  Ihi-  iiui'hMis  amlii^iius  and  the  adjoining  Bubslantia 
rcticuhiris.  the  hlood  supply  of  which  is  prnlmhiv  derived  fpun  tlie  pfisterinr 
inferior  een-hellar  artery.  |  11.  M.  Thomas  lia.-i  noteil,  in  (icrhiBion  of  thin 
Briery,  a  suddeu  onset  without  loss  of  rouse ioiisnetw,  but  with  intense  vertiffo, 
nausea,  vomiting,  and  a  tendency  to  fall  iii  nne  aide.  There  \»  iitmany  ]min 
or  Bonie  geniiory  dislurhuin-i'  in  the  face  on  thy  hide  <if  the  lesinn,  as  well  as 
Benwtry  flisturlmncc  of  llie  tnuik  und  lindis  on  the  opfHwilL-  side— n  croswd 
fluarnthcsia  usually  for  pain  and  teniiooraturt'  alone,  hut  sometimes  for  all 
(jnahtics  of  sensation.  There  is  a  fenrlem-y  lo  fall  lo  the  side  of  ihc  lesion, 
and  also  ineouniinatinn  of  the  Hnihs  of  the  same  side. — K.) 

There  are  other  symptoms,  wfiieh  are  indri-d  ran-,  hut  whieh  bear  an  im- 
portant n-'lalinn  to  certain  ner>'nus  centers  of  llie  tnedulla.  Tluis,  (here  may 
he  irinrked  respiratory  disturbance:  the  pulse  nmy  hecoine  rapid  or  irregular; 
there  nuiy  be  vasomotor  derangement,  as  shown  by  a  rise  of  the  eutaneous  tem- 
perature and  by  a  euhjeclive  sensation  of  warmth:  and  ocoasionallv  there  are 
temporary  ulbuniinuria  and  glveo^urin.  The  teiti|X'ratiirp  of  the  body  is  gen- 
enilly  normal  at  first,  or  nr-jirly  so;  hut  in  ease  nf  a  fatal  terrninnlion  it  often 
rises* greatly,  even  to  107.o°  V.'  {n"  (*.)  or  higher. 

As  to  the  prognosis  of  bulbar  lu-morrliago,  siwedy  4!eath  has  been  n-pi-at- 
edly  observed,  as  we  have  said.  If  the  immediate  effects  he  suceessfully  with- 
stiHwI.  the  prospect  Incomes  luorc  favoralile.  The  cfTusion  is  gradually  ab- 
sorbed, the  symptoms  nf  eonijiression  abate,  anil  tlicrc  is  a  steiuly  progress 
toward  comparatively  gof)d,  or  even  perfect,  health.  More  often,  however,  some 
of  the  paralytic  sympfoui-  remain  etatlonary,  cither  in  thi-  distribution  of  the 
bulbar  nerves  (the  lingual  or  pharyngeal),  or  in  the  extremities,  as  shown  by 
persistent  hemiplegia.  If  this  latter  be  flic  case,  the  suh-ocpient  oontraeturea 
and  other  symptoms  are  the  sauu'  as  in  ordinary  corobnil  hemiplegia. 

Tlu'  diagnosis  of  bulbar  iH^iiiorrliage  is  basin!  upim  the  apoplectic  onset,  and 
upon  t!ie  presence  of  specific  bulbar  symptoms,  siu'li  as  disturbance  of  speech 
and  of  deglutition,  and.  most  tharacteristic  of  all.  if  it  occur,  a  cros.<od  hemi- 
plegia. The' differential  dingnofis  between  embolism  and  hemorrhage  can 
hardly  ever  \te  made  with  certainty  (viiie  infra). 

The  treatment,  not  only  of  the  seizure  bnt  of  the  perfiistent  paralysis, 
should  c<inform  to  tlic  principles  wliich  will  liercaffer  he  set  forth  in  describing 
the  treatment  of  cen-bral  hetu'irrluifre.  If  the  hullior  nerves  pre-sciit  obstinate 
symptoms,  we  mu-t  employ  the  same  means  as  in  chronic  bulbar  paralysis,  the 
most  effective  being  electricity. 

2.  EMBOLISM  AND  THROMBOSIS  OF  THE  BASILAR  ARTERY 

The  nu'dulla  and  pons  reeeive  their  blood  eliiefly  from  brnnehi-s  nf  the  an- 
terior spiujd.  verteiiral,  and  basilar  arteries.  These  branches  pent'trate  tin- 
anterior  meiiinn  (K-iiin'  and  then  proceed  to  the  nerve  nuclei.  A  far  smaller 
jKirtion  of  ihr  I'ireuliilinii  llows  llimugli  llie  "nrteriw  of  the  root-;."  These 
are  minute  offshocds  of  the  lateral  branches  of  the  basilar  and  vertebral  ar- 
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terics,  wliich  enter  the  oonl  at  the  ratits  at  the  nerve*  and  })en(>lrate  to  t 

corfcspondini;  nuclfi.  Aronnling  to  Duri't,  Iho  nuclei  of  llie  hy[)(>^lf)sBfll  an 
accL'si^orv  nerves  an-  !*iif>iiliv<l  fnmi  iUv  HtihTirn-  s])iiial  iiiid  vcrtobra!  Hrlcrips-; 
tliost'  of  the  VH^iifi.  (rltvsso-pUarviijiL'al,  and  auditory  iitTves  by  branches  of  tlw 
upper  end  of  tiic  vortobia]  arteries;  and  tl>o  nuclei  of  the  facial,  trigeminus, 
and  the  three  nerves  to  the  ocular  mtiwhw  by  hranehcs  of  the  hariilar.  There 
may  he  iiidiviilual  i-xi-i'ijlinns  to  tlie.-it'  rirltv.  IKrhision  by  embolism  or  throm- 
lioHiH  tif  tlie  arterii's  just  mhhhhI  riiiiKt.  rKrHHuin  a  si'itindnrv  Roftenin};  in 
corresponding  purlions  of  itic  medulla,  and  it  is,  therefore,  a  not  very 
infrequent  causi;  of  apuplettic.  or  at  least  very  rapidly  dwvlupiug,  bulbar 
paralpis. 

The  eaui^es  of  thmnil)r»sis  or  emliolisni  in  the  artorics  just  mentionwl  are 
the  t^aiiii'  as  We  shall  cuiisidi-r  niiniileiy  ^vh<■l)  tntiiin^'  of  n-Ti-hnit  Htfti'iiJn^. 
Kndioli  an-  iiinst  fre<|iient  In  ^-ardliie  disease,  Tliey  oeeiir  only  in  the  vertebral 
arteries,  ofk-ciust  in  Ihe  left  one,  and  jire  never  primary  in  the  buHilnr  nrtery,^ 
but  nil  embolus  may  Ik>  enlar;;rd  liy  thromlKK-iia  after  lodgiui;  in  one  of  tlio^l 
vert<-bral  arteries,  and  ihen  Idnck  up  the  basilar.  Thrombosii*  is  of  more  fre- 
<|nent  oeeiirrenw.  and  nwnllji  from  chronie  ehnnpw  in  the  arteries,  inninir 
atheroma  or  syphilitie  enthirleritii*.  The  latter  dijwase,  one  favorite  locality 
for  whieh  is  the  Imsilar  arlrry.  ts  the  eomnionost  caui=e  of  acute  softening  of 
the  pons. 

The  acialoniical  eonditinu  is  likewi.-H!  similar  to  that  in  ceR'hral  softening 
{<].  v.).  In  the  region  wliicli  is  deprived  of  arterial  blood  by  tlw  occlusion  of 
the  affluent  vessel,  the  acute  anemia  entails  necrosis  and  dimule^ation  of 
tissue.  A  spot  of  *' sofleuinjr "  results,  made  np  nminly  of  vestiges  of  nervous 
tissue  and  numi'ioiH  eellt;  tllji'd  wilb  j;ninuli?s  of  fat. 

When  the  basilar  artery  is  bbn-ki'd  up.  the  symplnm!*  appear  verj-  s^uddenly. 
Tliere  is  either  an  wpopK-etie  seizure,  or  at  least  a  very  rapi<l  development  of 
paralysis  (occupying  only  a  few  day*).  The  exinptoms  of  the  first  onset  are, 
in  all  ffwenrini  pointi*.  those  of  bulhar  or  even  of  cerebral  apoplexy.  Although 
there  is  usually  nn  marked  loss  of  ermsciousnesjt  in  npoi)I«-'tic  bulbar  paralvMs, 
yet  no  gmil  diaguni-tic  ^ignifirani-e  can  be  aKsij^ni-d  Iti  il.^  ahsentv.  Thr  suddi*n 
obstruction  of  the  liusilar  artery  prodtiees  sueh  a  dislurhance  of  the  cireulalion 
even  in  anterior  portions  of  the  brain  an  may  suspend  consciousness.  Jn  «oino 
few  instance!^  this  circulatory  derangement  may  even  give  rise  to  choked  disc, 
a.s  seen  by  the  ophthalmo.-^cope.  Often  there  are  nolieeablo  respiratorv  and 
cardiae  symptoms,  such  as  {'heyne-Stokcs  i-osplratinn.  and  rajtid  ]ml«o. 

If  death  Ik-  not  immediate,  and  we  are  therefore  enabled  to  make  out  the 
symptoms  dnc  to  (he  local  dtstnrlNUU-c.  we  tisually  observe  the  same  phennincna 
as  have  just  been  descrilwil  under  Indbnr  heinorrhnge.     There  is  sometimes  ^ 
paralysis  of  all  the  e.stpcmilies.  but  usually  there  is  trouble  only  n|>on  one  gide.  V 
Then  we  have  the  characteristic  erossed  Iiemiph-gia.     The  facial  niTve  or  the 
nerres  of  the  ocular  muscles  may  Ijc  paralyxed.     It  has  repeateilly  happened  ^ 
that  the  paraly.^is  seonied  at  first  much  greater  upon  one  side,  hut  after  a  fewH 
days  ehnnged  over  1«  the  opposite  one.     This  mast  be  due  to  rhimgcs  in  the 
cirenlalinu  :  llie  throndms  grows  larger,  or  n  enllati-rnl  cirenhilion  is  develojH'd. 
The  spc<'ifie  bulbar  i»yni]>tom«  are  the  tumilinr  ones  of  all  Indluir  dernugemenla  fl 
— namely,  lingual  parnly.^is  with  nwulting  dilliculty  in  articulation,  ptiaryngi^al  ^ 
paralysie,  and  rarely  deafness,  an  a  result  of  lesion  of  the  acoustic  center.    Of 
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course,  the  severit}'  and  fxk'nt  of  all  llnwe  s_vin]i1'>niw  must  viiry  «»?enn!mg  to 
the  locution  and  sue  of  the  spot  t»f  .•H>rtening. 

The  projfiiusis  of  cases  of  this  sort  i;*  almo-t  jilwjiys  uiifavomhlo.  Dratli 
results  in  a  few  day*  at  latest.  It  i»  often  ushore<l  in  bv  a  hifjh  temperature. 
Exceptionally,  Uiere  h  a  iransiiiDn  into  a  flir<»nic  form. 

We  need  wiy  iiotliing  alwMil  (n-atiiifiit,  exn-pt  Uial  Uie  suiiie  reinedit*  are 
employed  as  in  other  aente  hulliar  diseases. 


3.  ACUTE    INFLAMMATORY    BULBAR   PARALYSIS 

{Aaite  Buitmr  MyHibt.     Acute  Pontine  EnceplMlitia.     AluUipit  BuUtar  Xeuritia) 

"Acute  liuMpHr  jiaralysiB."'  in  llie  ntrift^r  r*ense  of  llic  tenti,  means  a  form 
of  disease  where  marked  symptoms  of  bull>ar  deran^^nicut  (paTalysi*  of  deg- 
lutition, disturljaiiees  of  speech,  etc.)  apfM-ar  iieutely — that  i»,  within  a  few 
days  or  weeks.  The  anatr>niical  cause  of  tlil^  clinical  picture  cnn  Uf  jiought  f^^r 
Oldy  in  nn  acute  indaitmiatory  disL-ase  of  tlie  medulla  or  tin*  hnlhar  nervi's. 
In  u  part  of  tla^easeH.  nt  \vw\,  we  are  prohnlily  di>»ling  with  a  diHfHi^e  which  ift 
entin-ly  nnahignus  to  acute  poliomyelitis  (7.  r.).  It  is  a  rare  ditifirder.  and  it.-* 
:cti<tli>gy  is  donhtfid,  ThiTc  are  usiiallv  mild  ]iny]niniata — viTtigo,  )iciidiii-lie, 
and.  in  oni;  case  of  our  own,  painful  -cnsatlona  in  the  hack  of  the  neck.  Evi- 
dent bulbar  symptoms  very  quickly  follow.  I'suall^"  the  lirst  of  these  is 
dysphntfiB.  Not  only  is  dc^diitJtion  impaired,  hut  flte  paresis  of  the  soft  pnlato 
and  of  the  larvngcal  niixsch's  nHows  liiptids  to  enter  the  no>trils  or  the  larynx, 
The  loiigue  also  Im-c-hmk'--*  gratUmlly  jJtiriilyzcd.  fpet-eli  lnt'nciie^  indistittct,  and, 
if  the  soft  palato  he  involvi-^l.  luisal. 

Sometimes  tlie  extremities  also  hcrfinur  paretic,  ns  a  rcjsult  of  the  extension 
of  Ihedifiease  to  the  rcpnn  of  the  pynimid-s  hnt  in  niany  iiii'tance.*  the  extrcmi- 
llt's  n-niuiii  uiiaffis'ti'd  In  Ihi'  end.  riinilysi*  nf  (In-  facial  iiitxi'  and  af  \\n: 
fifiilar  mU'cli's  arc  sfjiiiewliat  mure  fr(i|iii'iil.  I'artri-iilar  ulli-nliiin  slmnlil  be 
]«nd  tn  the  (Mriirrenee  of  conjugutc  paralysis  nf  tlie  nrnlar  rnuselcs  ("  [niralysjn 
of  asswiated  nunvements  of  tlie  eyca"').  'i'liis*  sympl^im  always  inclii-atc}«  a 
lesion  of  the  pons.  The  temperflture  is  BometimeH  u  little  elevntwl  (IWf  to 
1113°  F.  |:tH°  tn  V.)°  C.]),  imt  not  always.  The  pulae  is  almost  invariably 
rapid;  in  one  of  my  cases  it  was  MS. 

The  tvairse  of  the  diwase  is  apparently  always  nnfar<vrahle.  Often  ileiith 
takt'S  place  in  four  to  eipht  days,  or  it  may  l>c  not  till  tlio  end  of  two  or 
three  weeks.  It  is  invariably  preceded  by  all  the  tokens  of  paralysis  of 
respiration. 

As.  yet.  few  autopsies  have  been  rcportwl.  Generally  the  medulla  presents 
no  maeniseopic  changes.  Exceptionally,  it  pan  Iw  seen  In  lie  sorienrd  and 
mnttled  with  minnte  hemorrhages.  The  micro-icope  detects  ahimdant  evidrnee 
of  inllamniatinn — gruimle  cclly,  inCllrution  with  nuclei  arouud  the  idood  vl'!J- 
sels,  thickening  of  llie  walls  of  some  of  ihc  blood  vesselit,  small,  or  even  large, 
extravasations,  swollen  axis-cylindere,  etc.  Jt  should  also  be  borne  in  mind 
that  precisely  similar  clijiic-al  phenomena  seem  often  lo  \te  reforahlc  to  pe- 
ripheral changes,  siu-h  us  niultijile  nr'uritis  affecting  the  hnllmr  nerves. 

The  treatment  <if  iicute  bulbar  paralysis  is.  of  iMiirse,  iihuast  ImjH'le^s,  hi 
the  early  stagci*  wc  should  apply  eoiinterirritation  lo  llic  nnpc  of  Ibe  nct-k,  and 
we  might  prescribe  mercurial  inunction.    It  migbt  be  well  to  employ  the  con- 
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•iLiuil  (,-urivnt.  applied  at  the  back  of  the  neck,  and  also  in  such  a  manner  as  to 
f.U'itt'  tho  luovi-ments  of  deglutition.  We  found  injections  of  strj-chnin  use- 
Iww.    'l\)wai\l  the  end  narcotics  are  indispensable. 


CHAPTER   IV 
COMPRESSION    OF   THE    MEDULLA 

Ai'l'TK  eiHupresaion  and  other  injuries  of  the  medulla  are  due  most  fre- 
»HU'H(lv  to  firtcturi'  or  dislocation  of  the  atlas  and  axis.  As  is  well  known, 
ilinliH-titioi)  of  the  axis,  or  backward  dislocation  of  the  atlas,  usually  causes  in- 
nttttit  (li'ath. 

(trudual  I'oinpression  is  seen  in  chronic  disease  of  the  bones  around  the 
lui'dullii,  ill  ctirii's  and  tumors  of  tho  occiput  and  of  the  first  two  vertebrsp. 
KhvImhuIimiuh  of  the  base  of  the  skull,  new  growths  of  the  sphenoid  at  it:; 
jutiflioii  Willi  the  (H'cipital,  tumors  of  the  dura,  and  sometimes  even  tumors  of 
Ih*'  eerelwlluui — mav  all  excite  by  their  pressure  the  gravest  bulbar  symptom^;. 
W't'  ihould  aUo  iiienti<m  aneurism  of  the  vertebral  artery  at  its  upi>er  end,  and 
t>r  (lir  biwilar,  as  eapable  of  doing  similar  harm.  In  all  the.^e  cases  the  main 
vmtte  of  tlisturlmiu'e  is  undoubtedly  the  mechanical  pressure,  either  directly 
tU»«1n>viu^  the  nerv(tus  tractj^  or  interrupting  the  transmission  of  nervous  in- 
tUielm''*,  bill  Ihe  eircumstances  may  be  further  eoniplic'ate<l  by  hemorrhages, 
itad  Moim-linies  perhnps  by  inflammation  of  the  medulla  itsi^lf. 

The  ilniiiiil  plieiiomcna  of  gradtial  bulliar  i'oini>ression  resemble  those  of 
iputal  ttimpn-Nsiiiii  in  tliiit  they  usually  begin  with  symptoms  of  irritation  in 
lilt'  vli-^lnl'Uln'U  of  Ibosf  nerves  tin-  roots  of  which  are  lirst  atfected.  There  are 
m'uinl>',wt  lit  llie  trigi'uiimis.  Iwitehing  of  the  facial  muscles,  tinnitus  aurium, 
vilv  II'  the  rompression  l)ecr>iiies  greater,  there  are  more  serious  bullmr  syiiip- 
loiii'<  diniuil'iiiires  of  sptii'li  and  deglutition,  j)anilysis  of  the  tongue,  soft 
tMtbtle,  l»»e,  iiiitl  u-ry  likely  motor  (paretic  or  ataxic)  and  sensory  symptoms 
m  the  v-Mn-milifx.  I'sually  we  also  see  general  cen'l)ral  symptoms,  such  as 
\eilijio,  lieaihiebr,  limiting,  and  sometimes  epilei)tifnrm  convulsions. 

We  etimiot,  of  roursr.  draw  up  a  definite  and  rigid  list  of  symptoms,  since 

tK4h  ihe  imli\nlii»l  symptoms  and   tlic  general  course  of  the  disease  exhibit 

>iU'«l  vttiialioht  urritnling  to  the  way  in  which  the  eoTiipression  is  brought 

.>^vut.     "t'be  diagnosis  run  be  made  in  those  rases  only  where  some  a'tiological 

iW*^'*'  ^"^'^*  •**  iraunia  or  caries  of  the  vertebra'  is  known  to  exist.     Aneurism 

oii  ^hv'  v\'ilv>l'>'«l  wiierv  is  said  by  Miiser  sometimes  to  give  rise  to  a  loud  systolic 

^u,lU'uiUl'  Nv'«i\t  U'tttii'n  the  mastoid  process  and  the  spine.     In  all  other  cases 

u;  v'^u  '•I'lvKm*  dit  more  than  surmise  the  truth.     Slow  coin))ression  is  distin- 

r»j,j{fi^;>|  ffvm  5f^*»kuine  progressive  bulbar  ]>aralysis  chiefly  by  tlu'  course  it  pur- 

^4Mfc  UW*  *«  iIh'W  «r\'  initial  syni()toms  of  irritation — by  ihe  greater  com- 

'jiAbi^  jit  itkv^  v*tukk'*l  pheiiinneiui.  such  as  sensory  lesions  and  hemiplegia,  and 

)i..lw  dK'KwiVtnuietry  of  certain  symptoms.     If  the  anterior  part  of  the 

L ^<^MkWNVM<t  itt  the  region  of  the  jiyramids.  there  may  for  a  time  be 

jij^MIMMMk  twt  merely  motor  symptoms  in  the  extremities.     These 
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The  prognofeis  is  almost  always  bad,  as  can  be  infcrre*!  from  the  nature  of 
the  causadvi.'  ditiiiiK'.  IV-ath  is  r>rm]^lit  nii  vilhi-r  bv  irilmUUioii  iiiu-utriitnia,  or 
by  pnralysii*  of  res](inition.  Tix-Htment  must  hv  luircly  symptoinufic,  aud 
i>liouId  rollcw  the  b^iiie  rule::  at-  in  prugresiiive  bulbar  paralysis. 


IV.    THE   DISEASES  OF  THE   BRAIN 
SECTION  I 

DlNEAi<BJi  OF    Tim   CtHfBUAL   MESISOES 


CHArTKlI    I 

llK>rATOM.\    OK    JHK    Ul!tA    MAIKK 
{SnUrmU  Hrrnvrrhagic  PachiftenincUU) 

JEtioIogy  and  Pathology. — Kemalonia  of  the  dura  mater  is  the  name  given 

to  efTuEiioijri  of  IiIiwmL  f^iiind  on  the  iiiuiT  surfat-e  of  the  dura  mater.  These 
effusions  are  of  cons-itliTable  area,  hut  of  moderate  thickDefi*.  and  are  usually 
eneap(iuIaU>d.  Thtire  ha-i  his>n  iiiii(;h  difciissifin  m«  to  their  mmli.'  of  (irijfin,  and 
views  still  difTer.  One  is  thiit  the  heiiinrrhn^i*  is  the  prininry  lesion,  ami  tliat 
lint  eiiiiiifX'ti%e-tihrtne  niemhranes  ore  di'velojwd  rmly  by  the  iu'ganizalion  of  the 
clot.  This  coneeption  was  originally  the  prevailing  ont'.  but  was  opjiosed  by 
Virc'liow,  ivtio  v-m  ki]  by  the  reHult.--  of  his  own  invcstigatious  to  maintain  that 
the  hemorrhage  wa;*  always  i^ifondary.  The  primary  procej'?  he  belioved  to  1»* 
a  jR'fuliar  ."ort  (jf  infhiiiiMiatjoii — "  lirmnrrbujiie  pachyineninf^itis."  This  ^ave 
rrsi-  t"  H  new  ^rnwlli  of  rin-hly  vasiiibir  ciniricriive  tirwiie,  into  which  the  hi-ninr* 
rhiigc  look  pini-e.  *)f  lule.  however,  Ihe  tendeney  is  apitn  to  regard  the 
lieiiu»rrha(fe  n^  the  initial  i-hniijie.  at  h-ttst  in  t-rrlain  ruses,  and  to  refer  it  to  an 
afTeciioii  of  the  walls  of  the  blood  vt'Msela  which  4liniinisheis  thyir  power  nf 
resistance. 

Thi"  niiidesl  forms  of  ijileriial  paehynienirigilis  pn'seni  auntumieally  a  ilcli- 
cate  nienihranc  ujwn  the  inner  surface  of  Ihe  dura  nialcr,  t|uitp  easily  sepa- 
rable, of  H  reddish  eoh»r,  and  dtitteJ  with  niiTntToiis  retl  and  brownish  sfmls. 
These  spots  are  due  to  minute  heninrrho}:i's  and  cnlU'ctions  of  lietnatoidin. 
The  membrane  iLself  is  a  delicate  interstitial  tissue,  traversed  by  numerous 
wide  capillaries. 

In  more  advaneetl  eases  the  thickening  is  mneh  greater.  There  arc  usually 
eevcral  layers,  the  newest  snd  iik«1  Mipi-rficiid  lieinjr  m'iin\<t  the  hniin.  The 
oldest,  which  is  in  apposition  with  the  dura  mater,  in  composed  of  eonncetive 
tissue  that  has  already  become  ratlier  firm  arnl  fibr'Uis.  It  is  evident  from  this 
lamellar  stnieture  that  the  whole  process  poes  on  by  fit-!  and  start-^.  The  clin- 
ical course  of  the  di-*ease  will  be  seen  from  what  fnllnwi!  to  agree  well  with  saich 
a  view.  The  efTi]si<vns  ure  sonie(inie.s  very  extenr-ive.  even  birger  ihiiri  a  bi'ii's 
egg,  and  cxereisc  no  •■light  pressure  upon  the  underlying  cerebral  parenehyiaa. 
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The  hemorrhage  always  take*;  place  inside  the  mass,  or  between  its  layer*.  Th? 
effiiaion  may,  howtver,  break  through  the  innermost  layer,  ao  that  the  blood 
HowK  iritn  the  urachnmih-al  »|>ai:-e^;  this  is  known  b«  *' internienin^'eal 
apoplexy." 

The  favorilL"  Iwatinu  of  the  Iiematyma  is  the  parietal  region.  It  w  some- 
time!* found  at  the  base  of  the  brain,  in  the  porflerior  or  middle  fosiMi.  Oecs- 
sionAlly  the  liftnatmua  is  bilateral. 

Hemorrhagic  pai-hyineningitira  is  not  a  rare  disoa^.  It  h  sometimes  found 
to  f-xist  in  a  intKliTHtt.'  <l(igrw  in  i-liroiiie  eanliao,  renal,  nr  pultnonary  ea>«is 
which  ennie  to  aillciJ-'y.  I'siinlly  there  Iihvc  iMt'n  no  special  syinptoin:*.  the 
lesion  being  di)<ecvered  incidentally.  Jl  haii  been  found  in  like  manner  in 
connection  with  a  grent  many  ncnfe  inft't^tiona  diw-'ases.  ?nnh  as  typhoid  fever 
and  i>nialliiox.  It  is  a  more  importanl:  ami  more  frequent  eitrnplication  in 
other  ehrnnie  ri*ri-liral  diseases;  in  pmlieiilHr.  hik-Ii  as  indiiee  inark«i  atn»phy 
of  the  brain  as  a  whole.  It  is  especially  common  in  general  paralysis  of  the 
insane  and  in  other  forms  of  dementia.  In  the  apparently  prinmry  hem- 
orrliagie  paehymeningitis  elironic-  alcoholism  i><  the  commonest  and  most 
iinjM>rtanl  causiil  factor.  In  Imrd  ilritikers  it  is  not  very  unusual  for  the  lieni- 
atonia  to  U-  mi  cxlcn>'ive,  if  it  rttx-nrs  at  all.  n^  to  caiiiw  gravi-  cerebral  derange- 
ment. Very  likely  change.-*  in  the  vascular  walls,  such  as  atheroma  and  fatly 
dcgcnorotiim,  contribute  an  important  part  to  the  result  in  duch  patienU.  In- 
jury is  a  )*wfind  imiiortnnt  eau^^.^  We  have  s^cen  a  case  of  hcrnatoniH  "f  the 
dura  with  a  fatal  terininaliun  in  a  patient  wtio  some  months  lufoi-e  had  re- 
ceived very  severe  blows  on  rhe  lu-ad  in  a  fight.  Ilenialonia  may  also  occur  in 
all  diseases  where  there  is  a  gi-neral  hemorrhagic  diathesis.  Thus  it  is  seen 
in  jKM'uicious  auiemia,  Icuka-niia,  and  scurvy.  Uere  certainly  the  hemorrhage 
is  the  pri]nnry  event- 
As  might  Ik'  inferreti  from  the  (etiological  factors  enumerated,  the  disease 
jg  found  ehit'lly  in  advanced  life,  and  much  oftener  In  men  than  in  women. 

Symptoms.' — Not  infrcN^m^iitly  a  heuiatoina  of  the  dura  is  found  jHwlnior- 
teni,  w)ii{-li  Imd  during  life  \n->'H  entirely  unsuspcctcil.  Kitber  the  heiniirrhiigu 
was  not  cAlcnsive  enough  to  cauM-  any  Nvniptoms,  or  the  hniin  i-xcreiscil  iJml 
it'ijisrkablc  toliTHinx'  vvliich  (l  sumctiTnes  shows  even  when  there  are  wide- 
reaching  le:<if>ns;  or  such  syniptonis  as  may  have  existed  cscapi-d  particular 
notice,  in  the  severity  of  the  more  general  symptoms  (of  iyplioid  fever  or  wme 
similar  diisnasf).  But  in  other  cases  hemorrhagic  pachymeningitis  excites 
grave  symiitonis.  allhougli  ihey  are  seldom  so  charncterisiie  ns  to  reveal  the 
diagnnsi." ;  for  indiviilnal  easi/s  vary  greatly,  according  to  the  size  of  the  hcmor- 
rheges.  their  location,  and  the  frequency  of  their  recurrence. 

The  iK'girining  of  the  disease  is  almost  always  rather  sudden.  It  may  even 
be  like  an  ai>opUHtie  -leizuiv.  The  symptoms  are  referable  partly  to  the  gen- 
eral etfeet  of  the  hemorrhage  upon  the  brain,  and  ]iartly  to  the  exact  locality 
of  tlie  lieuiorrhage.  The  more  general  s>Tiptonis  cnmprisc  headache,  impnir- 
ment  of  infelligenee  (that  is,  stui»or  or  even  cximplete  coma),  glow  or  irri.*gnlar 
pulse,  vomiting,  and  contracted  pupils — nil  bting  symptoms  of  ctTehral  com- 
pression. Xow  nnd  then  we  even  find  choked  disc.  In  a  few  cases  I  have 
ln'cn  fnirlinihirly  struck  hy  the  eonlinneil  di-ovvninoRR.  When  aroused,  the 
patients  pa\e  short  but  correct  answers  to  questions,  hut  almost  immediatvtv' 
after  relapsed  into  their  [weuliar  somnolent  condition, 
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Other  phenomena  arc  addcti  to  the  above  when  the  hematoma  occupies  it^ 
U-siml  position,  upou  one  side  and  in  the  neighborhood  of  the  motor  i^rtical 
rfjj:irin,  or  central  eonvolution*i.  The  hiiniiplegic  symptoms  ara  not  infrequent, 
sntrli  as  hi'inipari'sitN.  und.  from  the  irritnlinii  whifh  the  effusion  prmlncfs  in 
i\w  iiirtttM'  cH-nt(^rs,  twitehings  and  cttnvulsions  in  iint'  halt  of  the  body.  Soino- 
tinies  these  synifjtonis  are  limitwl  to  a  sinplo  extremity  or  to  the  distribution 
of  the  facial  nerve.  Aphat^ia  hun  iR-en  Tepealodly  observed  when  the  hemor- 
rliii^e  waf'  iitiir  tlie  island  of  Heil.  If  the  oETitsion  inereasi-s,  the  motor  dislurl)- 
aneo  becomes  uorrcspondlngly  aggravated,  and  it  may  become  bilateral.  Sen- 
sation is  usuaily  little  impaired. 

The  further  course  of  the  disease  varies  greatly  in  different  cases.  In  the 
worst  eases  tliere  is  ^ptn-ily  dt-alh,  usually  nt^lien^d  in  by  ik-ep  ooina.  In  others, 
the  lirst  symptom*  are  followed  by  iniprnveineiit,  although  mild  indications  of 
cerebral  pressure  persist,  aueli  as  headache  or  vertigo,  or  else  l<K*al  symptoms, 
such  aa  hemipare?id.  It  is  posHible  for  the  effused  blnod  to  he  abtiorhed,  and 
complete  recovery  to  ensue;  but  usually  new  liemorrlLa;^B  and  corresponding 
synipto[ns  arise.  It  is  precisely  this  appearance  of  the  symptoms  in  separate 
attacks,  llii,«  fre<|uent  r<'currencc  of  severe  cerebral  disturbances,  that  is  char- 
acteristic of  liemalorna  of  th«  dura  mater.  As  already  intimated,  the  irfly  in 
wliicli  the  anatomical  lesions  develop  explains  this  perfectly.  Tims,  the  disease 
may  drug  on  fur  niontlis  and  years,  sometimes  improving  and  somelimcs  get- 
tinj:  worse  a{rain.  Tlien  some  attack  at  last  jiroves  fatal.  Arre.^t  and  actual 
improvement  are  still  possible  even  in  the  later  stages,  although  often  the 
fealun.*  of  the  case  have  meanwhile  undergone  essential  allenitinn  bmause  of 
the  progress  of  soine  cniisative  disimsc.  In  gi'iienil,  the  i-liniral  phenomena  of 
hematoma  of  the  dura  are  often  complicated  and  obscured  by  the  coexi^^teuce 
of  the  jjriniary  disease. 

Siagnoiii. — The  dia^osie  is  therefore  difficult.  The  main  pninta  may  bo 
recrtpiuilatcd  as  follows:  First,  the  existenfc  of  K'tioluj^ical  factors,  such  aa 
ali'olitilihjii.  previiiiis  injury,  or  ehrmiic:  ccn-lirsd  diswisi';  wciimd,  thi'  Kudden 
onset,  anfl  also  the  uhrnpl  appearance  of  further  symptoms,  the  alternation  of 
rapid  a^firavation  and  improvement;  third,  the  existem-e  of  symptoniB  of  cim- 
tinuou.s  increased  intracranial  pressure  (headache,  apathy,  somnolence,  etc.); 
and  finally,  fourth,  the  oxistencn  of  symptoms  which  experient-c  has  taught  us 
to  refer  nuiinly  to  the  cortex  of  the  brain — iiHtnely,  unilateral  convulsions, 
niono]]lc^ie  jiaresis  and  contractura*;,  and  i-ontractcd  pupils.  NevcrthelcsB,  fre- 
quent errors  in  diafrnosis  cannot  Ix-  avoided. 

Treatment. — The  <iue.stion  of  the  posatbilily  of  surgical  intervention  must 
be  crm^idtTc-il  first  (tn-piiining  and  removal  of  the  compressing  hlood  clot). 
This  has  been  done  fret]iiently  with  excellent  results  in  eases  of  pure  traumatic 
nu'ningeul  hemorrhage.  But  in  hi-niorrhagie  pachyineningitis  pmpcr,  the  con- 
ditions are  very  much  more  complicated,  and  therefore  an  operation  is  to  he 
recommended  only  in  cases  which  appear  to  be  jmrticularly  suitable.  In  these 
case*  it  is  vcr>'  possible  that  relief  of  cerebral  tension  will  be  followed  by  good 
results.  Any  further  trralincnt  is  purely  syniplomutie.  In  apopUK:tic  shocks, 
ice  to  the  head  is  ■useful ;  inid  if  the  patient  be  robust,  it  may  alwi  ho  advisalile 
to  use  local  depletion,  by  leeches  mi  the  lemplew  or  behind  tlic  ears.  It  w  nlw 
customary  to  prescribe  some  such  drug  as  senna  or  calomel  for  "  intestinal 
devivatiou," 
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If  lilt?  finti  odst't  is  successfully  wiihiito™!.  the  iimia  points  in  the  furlhcr 
treatiiKTit  Jiix-  >;eiUTHl  hy^'ietiic-  Hitil  tlir>tr|ie  dirw'tions,  so  a*,  lo  jriiani  as  fwr  ii^ 
jxitifiililc  aj-uinpl  fn-r^Ii  iH'inorrhiipw,  AiiiilinI  and  exccscivi;  luxlily  or  inrutul 
exertion  shmiM  lie  forltirUf-n.  Of  course,  jwralysis  or  other  pemtttent  disturb- 
ances may  t^ill  for  speeial  attention. 


CHAPTKU   II 


PITRITLENT   MENTXOITIS 
(PurulcTtl  Cerebml  LeptomcHtneilU.     Mvnitigilia  of  the  Conrtxittfi 

Etiology. — Purulent  inflaniniftlion  of  tlie  dura  mator  lia*  no  clinical 
]>nrljirii.'i'.  f<ir  it  in  very  rarr*.  imil  iH-r-urs  only  flc  the  reiiult  of  the  extension  of 
disease  from  ncij^hlMiring  parts.  VVeshuIl  nccordingly  L-oiisider  lielou-  ])iirnlent 
iiithiiTiniation  "f  the  pia  iiiaUr  oiilv.  f)m'  imporlant  variety  of  Ihi^  diseai« 
has  already  been  discussed  (see  Vol.  I,  pa^e  Vm  et  seq.)  as  one  of  Hie  iiifee- 
tioufi  diseases,  under  the  name  of  epidemic  cerebro-Kpinal  meningitie.  There 
wo  saw  aUo  tlint  tin;  o^'i-asimial  spnradlc  caw*  of  primary  or  "idiopathic" 
meningilis  are  prciliahly  identical  !L-tin]();«iciiIly  witli  those  of  epidemic  menin- 
gitis. In  all  other  iiisiiioii's,  puriilfiil  nieniiisilis  is  «  seeeindary  disease — that  is, 
tliu  s|jcci(Jc  pus  coccus  (usually  the  strcptocnccus  pyogenes),  which  excites  tl»e 
purulent  intininnmtion,  originates  in  ^oine  other  organ  primarily,  and  affects 
the  nieinnm'ri  only  sewndarily.  We  f*houltl.  tlierefore,  seek  rioj*t  rurcfully  in 
every  case  of  purulent  mcninj^ilis,  at  tlie  U-dsidc  and  more  prtrtic\darly  at  the 
8uto[wy,  lo  discover  the  way  by  which  tlie  palhrigenic  virus  roaclied  tlie 
meninges.  \Vc  have  no  right  to  say  that  the  caw  is  one  of  priniury  meningitis^ 
strictly  so  called,  uutil  we  have  made  n  ino^t  carefid  exairnnation  with  a  neg- 
ative result.  From  a  clinical  standpoint,  it  is  true  that  many  casiw  of  M-"e- 
ondary  nienint^itis  do  neem  as  if  they  were  primary,  Imt-ause  not  infrc(|Uently 
the  real  primary  disease  excites  iiiKigniticani  j^yniptoms,  or  ]jcrl«ips  no  nynip- 
tunis  at  all. 

Secondary  pumlenl  meningitis  is  due  iimst  rrnpriTitly  tn  disea.*;!*  of  the 
cranial  hones,  and  in  jmrticidar  tn  diseuj^e  of  thr  prtnms  porlion  «if  the  teiri- 
poral  hitnc.  with  the  auditory  apparatus  therein  coutaini-d.  If  we  consider  the 
anatotniial  relations  of  the  middle  and  internal  ^Mirta  of  the  vjnx,  we  can  oa«iIy 
under^llln(l  why  inflamuinlion  in  them  w  not  infrctpii-ntly  fi>lIowi-<l  hy  nienin- 
;jitis.  ITsoally  il  ii*  caries  of  ihe  petrous  portion  of  the  lenipin-al  hnne.  ils*!f 
due  to  nn  otitis  media,  which  leads  to  an  irruption  intu  tlic  cnuiinl  raviiy 
Thin  iii  cs)KYialiy  apt  to  take  place  through  the  tliiu  vault  of  the  tympanic 
cavity.  It  may  alw>  extend  from  the  mastoid  cells,  or  by  direct  pmpugutinn 
aIon;r  the  sheatlis  of  the  aconf^tic  or  faeinl  nerves,  or  along  the  vesseU  which 
lie  iti  tlie  petro(ii)sijunnious  siihire.  The  dura  is  first  attaeki-iS,  and  then  the 
pia.  In  rnanv  instances  lln'  iieigldmrmir  venous  sinuses  ( trtin^ver-^o,  eavernons^ 
and  siiiR'rior  pelroHal)  transmit  (he  inUauimation,  being  tlrst  uttnckwl  liy  a 
suppumtTve  thromlM>phlel)itis.  Again,  exccptiomiUy,  a  pumlent  infiamma- 
tion  in  the  upper  part  of  the  nasal  cavity  or  in  the  orbital  cavity  may  lead  to 
tneningitia. 


PrRlTLENT   MENINGITIS 


Another  and  frwpienl  source  of  meningitiEt  is  found  in  the  various  injuries 
of  tho  crutiiutii.  In  the  gn;ut  majority  of  tlit'se  caws  tliiTc  i^i  an  ">]m.'ti  noiind, 
H(lmittin);  infwliniiij  agonU  wbich  are  suspended  in  the  air.  Tlie  suppuration 
often  comnienc&t  in  the  spongy-  texture  of  the  diploe,  thenoe  ext^ndinp  to  the 
dura  ami  pia,  either  directly  or  hy  way  of  i  pitniU-nt  tliminhosin  of  soinf  t^inus 
into  wliifli  the  vt'iiis  of  (he  diplne  enlpr.  It  was,  inrlw-d,  nftt'n  allimu'il  in  tlw 
past  llmt  wo  pould  have  a  trainnalii-  piirult^iit  ini'niii;iili>i  without  any  opon 
u'oimd;  hut  this  can  ordy  possilly  \w  explainLit,  at-cordinfi  to  our  prest'iit  viows 
Bs  to  ihe  origin  of  purulent  inflammationsi,  hy  the  osMimption  that  the  trauma 
furnishes  a  new  jirjint  of  attack  for  a  suppumtive  infprtion  whicli  was  pre- 
viiiusly  prpwnt  in  the  hody.  The  stjitenitinls  an?  aUn  to  he  entirely  n^jcoted 
tlial  the  hejit  oi  the  sun's  rays  plrikinj^  uiHin  an  uncoverwl  liend,  may  exi-ite 
purulent  nu-niiiKitiB.  "En  eases  of  fatal  suuslroke  we  find  marked  hyfieneuiia 
of  tiie  lueningw,  hnt  nn  iullaitituation. 

Mi'iiiii^'iiiJ  tiiay  have  an  intriwranial  ori;,'in;  it  i?*  someiiiuc!'  the  !*tN|nel  of 
crrehnil  alisee^s.  \n  nuiiter  what  starts  the  alisci'^s.  if  it  extend^  to  llie  i^ur- 
face  of  the  hrain,  it  eau«'s  «  nmre  or  Ii-ss  extensive  piirideiit  lueiiiuffilis  iil  that 
point.  An  alisoess  may  hurst  into  one  of  the  lateral  ventrieles,  ami  the  infec- 
tion lieeiirrii'd  frorn  tli«t  point  to  tlie  pia  at  the  1»hsc  uf  (he  Itrain. 

All  the  eases  thus  far  eontein])liited  allow  i>f  the'explanation  that  the  in- 
flamrnalion  reaches  the  nienlnt^es  hy  direct  extension;  but  there  is  anntlier 
frroup  of  eaMti  where  the  agent  that  infectb  the  pia  inaler  oripinatoR  at  some 
diMant  part  of  the  hindy.  and  is  prohalilv  ennveycd  hv  tfie  hhirwl  ctr  lyni|)h  cur- 
H'nth.     Thi'se  cHK-H  an- *i  ft  en  IcrriK'il  rm-tiisliilii'  meniujjitis. 

Ilf  this  s<trt  is  the  s^-ioudary  nieiiinfiitis  •n-ni  in  (-niiiir-riiou  with  ^(Jinine 
Idhar  piieuriHinia.  «  riiinhiniiti<»n  nin'ady  diseu.««ed  tsiv  Vul.  I,  pajife '^'i'J).  The 
meningitis  is  alsn  siinieiiuies  a  eoni]>lii-alftm  i»r  empyema,  rjirely  of  py»'Fuia  and 
seplinemia.  nr  iiU-cralln'  eiidiieaiditis,  jtiid  vi'rv  riirely  of  typlioid  fevrr  and  tho 
Hfulc  ftinillii'rnalii  (-•irnallpnx.  scarlet  ffvcr).  ami  nf  iicate  arliridiir  rhi-u- 
niiitisni,  Ju  eacli  ease  we  nmst,  ()r  eouj'si'.  delt-nninc  whdlier  the  meningitis 
may  not  have  a  enrun'ctin^  link  lietween  it--elf  and  the  primary  dts^-jiw,  such 
as  otitis  in  scarlatina,  or  ser-ondary  enij>yenia  in  typhoiil  fever. 

Pathology. —  For  the  palludo^ira!  anatomy  of  piiruVnl  luenintfilis  we  may 
n'fer  miiiiify  In  the  slatemeri!)-  luade  in  Vnl.  I,  puj^i'  l'i7.  umh-r  Kpidrmic 
Meningitis,  for  th4'  h-sions  arc  similar.  The  cuily  way  to  di'tertnine  wliethi-r  a 
nu'tiiri);ilis  is  seectiidary  or  primary  is  hy  fimliu^  'ir  failing  to  iind  disi'iise  in 
neiffldjorinjr  or  remote  parts;  for  example,  pneuTrioiiia.  Tlie  sent  of  ihe  menin- 
^ilis  will  vary  airunlinj;  to  that  of  the  primary  inlhimnuitinu.  if  there  rie  any. 
ir  ilie  iitenin;;itis  is  due  to  su])]>\iratii»ti  in  tlie  petnuiit  hone  or  In  an  injury  of 
the  skull,  the  purulent  exudation  is  usually  most  almndaut  in  the  immediate 
ni'ijjhhorhofiil  nf  the  firlmarv  lesion,  htrtwwm  the  pia  and  arachnoid.  Thence 
it  praduidly  extends  alon;;  the  surface  of  the  hrain,  souH'times  chiefly  on  the 
convexity  and  somelinic<  at  the  hase.  But  in  gencnd  it  may  he  said  that  UAh 
the  secondary  and  the  metastatic  varieties  of  nienin;^ilis,  as  a  rule,  atfect  the 
convexit}',  althouf^h  this  is  by  uo  means  invariahly  tlie  case.  This  rule  cx- 
•plalns  why  1he^e  eases  arc  winictinies  teruuvl  meninjjitis  of  the  couvexily.  in 
contrast  tn  tiihtrcular  lucniufritis,  which  latter,  as  we  shall  liiid,  has  a  prefer- 
cnn-  f<ir  the  hasc  of  the  hrain.  and  henee  is  ealle<i  lia^^ilar  nuMiiiigitii^,  The 
spinal  pia  maler  U  sometimes  simultaneously  attacked,  but  not  so  constantly 
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as  in  primary  or  epidemic  meningitis.  The  brain  is  almost  always  involved 
^llif  iuflammotion  wtoiids  along  Uio  vt^si^ls  which  iliji  from  the  pia  nmter 
into  tlie  cen'Iiral  piirt'iKiiyina.  It  ic  not  a  mre  thing  t«>  fimi  minute  aliscftwes 
or  ecchymoses  in  the  interior  of  the  brain.  The  whole  piirenehyma  is  usually 
moifit,  a-dt'inatouji,  and  of  a  Joujihy  consistency.  The  meiiingeul  exuilation 
exerts  nptm  tin-  hrain  a  prostvure  uhic-h  gives  ri>*e  to  important  ttymptoms;  by 
it  the  sLiperfifial  cercbra!  eonvoliitiniis  are  ofUm  confliilerahly  flalteneH.  The 
lateral  ventricles  almost  always  eontuiii  niore  i"r  Ie*s  seni-imnilenl.  tliiid. 

Clinical  History. — So  raried  are  the  primary  dineasi's  whicli  may  onlnil 
meningitis,  tliat  it  if*  hardly  pnttsihle  to  make  a  sketch  of  tlie  disease  which 
would  suit  nil  easefi.  If  iniMiiiigiliti  comes  on  during  the  rour^  of  pyaemia, 
pneumonia,  or  some  otlicr  severe  illness,  iU  pni|ier  (*ynipt«>ni«  are  nfh-n  iuox- 
tricablv  coufui-cd  with  IIiom-  of  Ihc  primary  trouble;  and  when  the  skull  or 
the  braiu  has  been  mechanically  iDJureJ,  it  is  wry  hard  to  determine  whether 
meningitis  has  been  excite<l.  Iweause  the  trauma  may  of  itself  produce  such 
ferious  elFei-ts.  The  folloMiiig  description,  therefore,  applie»i  chicHy  to  cases 
of  njiparently  priiiiar>-  meningitis,  or  to  ciasea  where  the  meningitis,  although 
secundary,  is  well  niurked. 

The  Ijeghining  in  such  cases  may  Im;  sudden,  or  it  may  be  somewhat  in- 
sidious. Somi-'tiinea  the  grave  symptoms  appear  almoE*t  at  once,  aceonipaiiied 
by  a  chill  and  high  fever.  Sometimes  there  are  for  a  time  indefinite  and 
more  or  less  amhiguous  prodromota.  but  almost  always  it  is  the  headache 
which  firKt  atlrncts  attention.  This  grows  worwe  witli  more  or  letw  rapidity, 
and  almost  always  becomes  very  violent.  Exceptionally  it  may  be  iusignilieant. 
>.'ot  infrequently  it  varies  considerably.  Iw^ing  niiuli  worse  at  sfune  hours  or 
on  some  days  than  or  others.  The  location  of  tlie  pain  iii  sometimes  frontal, 
sometiriies  <H-i-i)>ital.  niid  si^nietinicH  over  the  whole  head.  Next  in  prominence 
to  tlie  lieadache,  partictilarly  in  the  later  stages  of  tlio  disease,  is  the  iriental 
diHlitrhaiHT.  'i'hc  [Miticnt  i-uniplaiiiH  «if  vcrlifjn.  hccomes  dull  and  stupid,  or 
begins  to  wander.  The  deliriinu  rnny  he  extremely  violent.  Iwit  usually  there 
is  depression  rather  than  exaltation,  and  the  stup<)r  merges  into  conia.  That 
the  headache  still  rontinue*  may  be  inferred  from  the  frequent  raising  of  the 
hand  t<j  the-  head  and  the  grimace  of  pain  whenever  the  liead  is  moved,  until 
finally  the  mnm  bet-nnicH  an  profoimd  that  even  these  reflex  actiunrt  cease. 

Usually  these  general  cerebral  symptoms  are  attended  by  others  referable 
to  the  particular  locality  affected.  The  neck  is  rigid.  This  is  most  marked 
wlien  the  posterior  fossa  and  the  medulla  are  affected.  Then  (here  are  all 
sorts  of  paralytic  or  irritative  symptonifi  in  the  distribution  of  the  cranial 
nerves,  due  mainly  to  lesions  of  the  nerves  where  they  emerge  from  the  l»a.«e 
of  the  brai[i ;  there  is  derangement  of  the  oculomotor  nerves,  as  show*n  by 
paralysis  or  nystagmuB;  the  pupils  are  unequal,  or  are  contracted  or  dilated, 
and  do  not  react  to  light;  there  is  paresis  of  the  facial,  trismus,  grinding 
of  the  teeth,  etc.  All  these  symptomB  may  be  equally  pronounced  in  other 
forms  of  meningitis.  Sijmetimes  we  can  detect  optic  neuritis  with  the  oph- 
thalmoscope. Other  symptoms  are  due  to  cerebral  dietiirbnnce,  often  appar- 
ently Ifx-ated  chiefly  in  the  cortex.  Tims  there  may  be  twitcbings  of  indi- 
vidual muscles,  or  even  genuine  couvulsious  in  one  or  more  limbs,  or  paralysis 
of  one  extremity  or  of  lialf  the  body.  Sometimes  the  autopsy  explains  thcae 
phenomena,  hut  often  we  fail  to  find  any  marked  anatomiciil  letdon  to  eoi 
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Kitiil  to  them,  and  arc  obliged  to  ascribe  them  to  circulatory  or  functional 
derangonieot.  If  the  intlarnniatiun  extend  tu  tliv  s^ptnal  piu  nmter.  the  entire 
Uat-Jv  iK.'c-onn'i'  rig:id  and  painful.  The  patipnts  can  he  rniupcl  up  in  bed  nnly 
witli  (lilKiHiltv.  At  evfTV  atti'inpt  tf>  raie'e  the  trunk  to  a  vertical  position 
the  Ictrs  arr  oflou  involunlarilv  flcxotl  and  drawn  u]i  tf>  the  body  (so-L-aUed 
Kernig's  sign).  [This  sign  may  also  be  elicited  by  attempting  to  flex  the 
cxtoudrd  h'g  on  (be  trunk,  which  elicits  pain  and  cause*!  flexion  of  the  lower 
leg  on  the  tbigh. — K.]  HytxTjesthesia,  muscijlar  rigitiity,  disturbanree  of  the 
reflexcjj,  etc.,  are  frefjuenlly  found  to  exist  in  the  legs. 

Of  ihe  remaining  i*yitijiloiii«,  the  fever  is  mtist  important.  Ainioet  always 
the  temperature  is  do(-idet]ly  elevated,  not  infref|iieiilly  reaching  lOl"  or 
Ht.'f"  R  (  10"  to  lO-o"  C).  The  fever  is,  however,  very  irregular.  There  may 
be  repealed  chills  with  great  elevalionfi  of  temperature.  The  pnUo  is  gi-nerally 
rapiil,  and  ofleii  Komewbat  irregular.  Kxeeptionally  it  is  less  frefjuenl  titan 
normal,  l>rtun«e  of  cerebral  compression.  Vomiting  in  not  a  rare  symptom, 
pjLrtieuhirly  fit  first.  There  is  ainii»(t  invariably  eoiwtipulion,  and  the  abdo- 
men is  often  tense  and  coneave.  Tlie  urine  is  scanty,  and  often  contains  a 
trace  of  albumen.  Metondary  diseases  are  snmetimejt  found  postmortem,  such 
as  lobular  pneumonia,  due  to  inhalation  of  food  during  the  comatose  state. 

The  entire  course  of  the  disense  oocupi«s  only  fl  few  days  in  very  aeiile 
cases,  and  scarcely  ever  exceed.-*  a  week  or  ten  dfiys.  The  termination  is  almost 
Burc  to  be  fatal.  In  the  few  cases  of  recovery  which  hove  been  repnrled  the 
diagnosis  is  doubtful.  In  most  instances  deep  coma  prec-edes  death,  though 
sometimes  it  i»  ushered  in  by  eon\Tilsion3.  There  i*  often  a  great  rise  of 
temperalurp  (107..^°  F..  VZ"  C..  or  higlier)  Iwfore  the  close  of  life. 

Diagnosis. — The  diaj^nosia  of  purulent  meningitis  i«  suntetimes  pretty  evi- 
dent: but  it  may  he  very  obscure,  so  that  we  ciinnot  nlways  avoid  confounding 
it  with  other  severe  acute  discaset".  such  as  typhoid  fever,  pya-'mia,  ami  general 
tiibcrculosiB.  The  s^Tnptoms  eharacterietic  of  meningitis,  on  which  most 
stress  should  be  laid  in  regard  to  diagnosis,  are  intense  lieadache.  rapid  onset 
of  grave  cerebral  disturlmnccs,  deliviniii  and  infecnpiliilily,  stiffness  of  the 
neck,  and  disturbances  in  tlie  distribution  of  the  cranial  nerves  (I'spei'ially 
impaired  motion  of  the  eyeball  and  optic  neuritis).  In  many  eases  lundmr 
puncture  {vidf  Vol.  T,  page  1-12)  furnishes  the  most  uneijuivocal  data,  if  a 
purutent  rlimdy  spina!  fluiil,  or  at  least  one  containing  many  cells,  is  obtained 
in  wbifii  pfithngenic  biicterra  (streplocorci,  more  rarely  pnemnococci)  can 
be  demons'lratcd  by  hneteriijlogical  examination.  Great  caution  should  be  used 
in  applying  negative  findings  to  diagnosis.  In  connection  with  tlicso  sejja- 
rate  symptoms  we  must  also  always  consider  the  whole  course  of  the  disease 
and  iiity  a'tiidogiciil  fac'l<irs  wbiili  may  exist.  T^'phoid  fever  is  excluded  by 
its  usually  slower  onset,  the  greater  delay  in  the  appearance  of  grave  cerebral 
B.nnptoms.  the  rose  spots,  the  greater  size  of  the  spleen,  the  character istie 
stools,  and  the  peculiar  fever  curve.  It  may  also  be  of  importance  in  diag-- 
nosis  that  in  typlirti<l  fever  there  is  usually  no  leucocytosis  of  the  blood,  while 
in  purulent  meningitis  the  number  of  leucocWw  in  the  bloorl  is  increaaed. 
Severe  .wptic  and  pyn-iuie  diseases,  including  nh-erative  endocarditis,  likewise 
excite  cerebral  disturbances  which  might  be  misleading,  but  theae  diseases 
arc  to  be  recognized  by  Ihcir  af'tiolr>gy  (external  wounds,  abortion,  etc.).  ciita- 
neoUH  ecchymoses,  «e])lie  retinitis,  swelling  of  the  joints,  and  re|>i:atcd  rigors. 
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TTra»iiii«  may  a\»u  simulate  iiieninfcitia.  Sometmit-s  the  characler  of  the  urine 
and  lli«  preiiuiniminff*  of  ninniloions  will  Mt  us  right,  but  not  always.  We 
may  state  in  amrlusiuii  tliat  every  one  wliu  see*  many  caftes  must  (like  Ottr- 
solvcs)  have  rciH'nledly  met  with  patients  preseiiling  ftvuiplttnis  of  a  severe  ami 
acute  cereln-al  alTertion  apparently  primary,  wttliout  ilemfiiii-trable  eHuse,  aud 
Reeniin^;  lo  jusiify  a  iliafiimsiri  of  meningitis,  but  yet  yielding  poHtmnrtem 
no  sifins  (if  (lisenM-  bi-yoml  "  bypiTa-inia."  "  u'lU'tnatiiiia  wwelliap/'  aiid  similar 
rhiHifies  i»f  <iiily  wrinitlary  iitipoi  Ihiht.  We  are  a«  yet  wholly  unable  U'  explain 
Biicli  fujii-s.  If  markeil  itiehiri-ieiil  syniptr)rns  «K'i-ur  in  a  jiiitieiit  ami  apiJii  dis- 
appear eutirely.  the  p-wisibility  of  a  lieni^rn,  milder  variety  of  nveiiingilis  {m- 
tnlivA  tneningiUH  M^rntu)  may  Ik>  thoiiglit  of.  In  this  rc«pcel  hysteria  (tj.  r.) 
uiiiy  (lUn  ili'ifivf  ii(i,  rtint-e  this  alTeelion  mx-asiunally  ap|>i«r»  under  the  puise  of 
appJirenlly  nwii-keil  im-tiiti^ii-jd  I'liniia!  M'Miptuinrt  ( liyntiTiial  pseudo-ineuin- 
ttitis).  TIh'  true  pcvfliical  elijinicter  i)f  the  diseujie  in,  however,  generally  8win 
rwogDized   liy  euR'ful  uuprejuilieeil  ubeervatjou, 

(tranting  lliat  meningitis  exists,  what  variety  is  present?  The  Kliology  is 
n  great  !n'lp  in  answering  this  ipuvtion.  We  should  endeavor  to  U-arn  whether 
IhiTe  hiis  U'tTi  traunialisrn  or  ^muv  old  php  trDuhle.  It  is  essenluil  tn  I'tnpbiy 
the  nurnl  spfculiim.  We  i-nnnol  say  tliat  a  ]>allent  has  epidemic  nieningilit*  un- 
le»w  sevi-ral  eaws  oeeiir  siuniltatiecjusly,  altiitiugh  herpes  is  very  eharaeteriKlic, 
m  it  ap[H:ars  only  exceptionally  in  oilier  varieties.  Usually  tulwrcular  meniD* 
gilis  also  ean  lie  diagnosticated  only  by  moans  of  the  a>tiolog>'.  Its  syniptoine, 
of  eour-x?,  are  hi  almost  all  partieulars  identical  with  those  of  pundent  menin- 
gilift.  In  addition,  the  results  of  himbar  puneture,  and  oeeasionally  also  tJic 
ophtlialinoHeuple  demonstration  of  tulK-reles  in  the  choRild,  deeiile  the  diag- 
nosis.   For  further  pariieiilars  w-e  the  next  ehajiier. 

Prognosis. — The  prngni^ttis  of  pimilent  ineningitij*  is  alniiwt  in\-ariably 
wholly  tniravornhle,  as  follows  from  what  has  Ikh-u  said  above.  In  the  re|>orted 
caaeB  of  reenvery  from  meuingitiA  the  diagnosis  mutit  t)e  determined  with  tlie 
greatest  caution,  but  it  is  not  impossible  that  siwradic  casps  of  epidemic  diplo- 
toceus  meningitis  may  tenuinntc  favornhly.  We  may  also  stale  that  sonie- 
tiines.  in  severe  infe<tinu!i  diseases  "  meuingitic"  symptoms  may  apjK-ar  which 
lead  us  to  fear  the  worst,  but  which  finally  diMpp^^ar.  In  acute  purulent  in- 
flammation of  the  middle  ear,  especially  in  the  young,  meningiiic  symptoms 
(lu-adache.  stu)>or)  .<ometime«  set  in,  wbii-h  hI!«4>  seem  Ihrenleuing.  lait  wliieJi 
disappear.  It  is.  of  eourse,  usually  iiii[Mi(i3il)le  to  determine  ptisitively  the 
flii«ti»tiiiciii  prtK-esses  in  such  cases. 

Treatment — The  treatment  of  the  different  forms  of  nieningitifi  raries 
but  little.  Ixieally,  the  favorite  remedies  are  ii-e  applied  to  the  head,  which 
should  Wshaveil  if  praeticabte.  and  lin-al  depletiim  by  means  of  leeches  Udiind 
the  ears  or  on  tlie  temples.  Many  physicians  reeommend  cutting  off  the  hair 
and  rubbing  in  anlinumial  ointment,  or  applying  ethereal  tincture  of  iodin. 
We  have  never  trie*!  thits.  Cool  limths  with  douching  cannot  lx>  eropIoye<l 
unless  the  patient  ean  V>o  inoviil  wilbnut  tmi  mucb  [min.  For  violent  pain  or 
gnntt  reslU'.'vs-npKs  we  ntust  vf  nnreotii's.  The  best  is  mnrpbin  sulmifaneonsly. 
We  ennnot  Iiopt-  for  iinn'li  U'netit  from  other  internal  n-mwlies,  such  ii.**  tudid 
of  potassium  or  calomel.  Ttie  therapeutic  valne  of  lumbar  punetnre.  which  is 
undeniably  of  the  greatest  diagnostic  value,  is  tloublful.  Nevertheless,  after 
the  evaluation  of  large  (pumtities  of  rerebro-splnat  fluid  we  occahionally  see 
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a  reraisaion  of  the  cerebral  preseuie  syniptonts,  which,  however,  ia  generally 
only  transitory. 

Prophylaxis  tlenian<Js,  alrove  all,  prompt  recourse  to  tho  olologisl  for  aural 
Inmhle  of  any  kind,  aiul  strirtly  aseptic  tn-nlnient  of  all  injuries  of  the  skull. 
Kven  in  cu»fa  of  menlii/^itis  liiat  have  already  hcgiin,  mirgii-al  inlerferfmrc 
(Ui'|iliitiiiijc  the  niasloid,  ttr.)  niay  perhnjts  often  cheek  the  advAmv  of  the 
iiillaiiiimtlifin  and  lead  to  n-rovery. 


CnAPTRR    lit 


(Buntar  Menin(fitit) 

^tiolo^. — Tubermlosifl  of  the  leptomenin^'s  is  always  a  secondary  affep- 
tion — a  Retjiu'l  to  ]>revioiisly  existing  IuIhtcuIulis  ili!4'a>«»  (if  some  otht-r  orj^nn. 
Why  (he  pia  mater  fthnuld  Ik*  .sti  oftiTi  sinxh'd  out  fnr  Beeomlarv  infwtton  with 
the  tuhemilous  virus,  or  what  palti  that  viru!i  travi-rses  to  rracli  Ihe  pia,  we 
iiin  hardly  say.  We  can  merely  otate  wliai  the  other  tHherculor  diseases  are, 
which,  as  experience  shows,  entail  tubert-nlous  menin^jitis  most  frequently, 
'i'hese  primary  affet-tionfl  may  he  of  theni«elvea  produrtivi!  of  grave  cHnieal 
phenomena,  tlie  menin/^lis  merely  adding  to  the  complexity  of  ttie  picture. 
Again,  the  primary  trouhle  inav  not  have  hetrayed  itself  at  ail,  or  lis  symp- 
lonis  may  have  Iwen  long  ago  arrenteil.  »>  that  the  meningitiH  Beenis  to  W  a 
primary  ditiease.  ia  Bome  eaiiefi  even  the  moi>t  eareful  esamiuation  will  fait 
to  detect  the  nri^in  of  tlte  trouble. 

Tuhereujous  meningitis  is  nfleiiest  a  ecijuel  to  pulmonary  tulwrculosis.  It 
may  ajjiH^ar  an  a  terminal  eonipli<-ation  in  eases  of  advanc-tjd  phthisis,  or  it  may 
come  on  while  (he  sign;*  of  pulnioiiary  disease  are  as  yet  very  slight.  Next  in 
order  as  a  causative  affection  comes  tuberculous  pleurisy.  Thin  origin  U  not 
iufre<iuent.  As  we  lutve  already  feen,  mo(st  ca.-^es  of  apparently  primary  plou- 
rifiy  are  due  to  tulii-nle.  Thi.-i  slati-inent  is  supported  hy  the  fact  that  it  ia 
nt»t  very  exceptional  for  the  eymptoms  of  tulicrculous  meningitis  lo  pupflrvene 
jiiiddenly  iipim  wluil  had  i«eenie<i  to  Iw  genuine  cunvahyce!m'i'  from  pleurisy. 
In  children,  and  iJoiuetinies  in  adults,  the  virus  may  he  carried  to  the  iiieriingL's 
from  cheesy,  tul)ereuloua,  bronchial,  or  mesenteric  glands,  or  from  (nk-Ruloiif; 
or  '*  fungrms  "  disefljio  of  the  hones  or  joints.  Another  danger  to  adull»  is 
lulten-ulrnis  di^timsr;  of  the  genito-uriiiary  apparatus.  It  should  also  he  notieeil 
that  a  single  large  tulnTcle  in  the  hrain  may  lead  to  miliary  tuhercuhwiM  uf 
ihe  meninges.  In  short,  we  sec  that  it  is  not  ini[Mk8sihle  for  any  tulR'n-ular 
infiltration,  wherever  situated,  to  eommunicate  infection  eilher  to  the  me- 
ninges alone  (in  stmie  remarkal)lc  way),  or  simultaneously  to  them  and  many 
other  organs*.  In  this  latti-r  casw,  wirere  in  all  probability  the  blood  carries 
the  virus  tlirough  the  system,  the  meningitis  Ik  merely  a  part  nf  a  geni-ral 
miliary  tut»erculnsis  (iW  Vol.  I.  page  320>,  while  in  the  foniier  case  the  reason 
why  the  rneningen  are  excluaively  or  primarily  affected  depends  upon  (he  si»eci«l 
form  of  tiie  iiifi-t-tinn ;  lint  we  are  almost  wholly  ignorant  of  the  way  by  wliich 
the  tuljcrclc  buiilli  reach  the  meninges.    We  are  ourselves  disposed  to  suspect 
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thai,  in  many  casos  nt  tc-i^t,  the  iiifoetious  niAk-rtal  i'lnt  enters  the  araohnoidal 
sue  of  the  sjjitjal  ford  tlinmgli  the  lymph  slifathn  (if  tfic  nervMi  (e.  g.,  flic  inicr- 
c(»)tal  nerves),  and  thence  extootls  upwaril  to  the  base  of  the  hrain 

We  imineliiiied  hear  the  attack  aricriljeil  to  stiL-h  causes  as  overe.xiTtioii,  iiirn- 
tal  pxriteineiit.  Iraumatwni,  i'ir.;  hut  wc  ncetl  hardly  say  that  thcR?  i-uiin<tt  lie 
pn>]H'rIy  roijunkHl  as  a'tiolofjicat  fai-tors,  and  tlmt  usually  they  are  nien-ly  c^^iu- 
r'iih'iK-i^fi.  A^^,  liiiwever,  dws  have;  an  iiifhu-nce;  chihiren  are  much  cifteii*r 
altnc-keil  tlian  aihilts,  although  the  latter  nUn  are  liable  to  the  disease. 

Fatholo^. — As  in  tuk'rculnsis  n(  serous  menihranen,  )»o  in  tiiU*n.'iilrt!ii!»  of 
the  pia,  tlH're  are  two  elTei-lif  of  infcctiim  to  lie  (listinjrnislie^J  fwiii  eaeli  other: 
(1)  the  develoi>nient  of  the  specific  new  ffrowtli — that  is,  of  miliary  litlK'ri-lei; 
and  (2)  llic  iniiamniatioii.  The  relalive  degree  of  these  two  varies.  Soine- 
timefl  tlic  tulienrles  are  very  almndant  and  tho  inflaiimialory  exiithition  eom- 
paralively  sranty  ;  atnl  in  oilier  eases  Itie  iiiflaniiiiatiori  is  cnnsitlerHtple,  al- 
though R'lativety  few  tulK-rcles  are  discoverable.  The  tiilMreles  arc  usnalty 
found  in  preate!*t  nnml)er  ahmg  the  course  of  the  larger  blcxid  votwels,  ami 
th'ftrefore  eblefly  in  the  furrows  and  c-lefls  of  the  eurfaee  of  the  brain,  in  the 
figure  of  Sylvius,  at  the  diiafiiiia,  llie  jMins,  the  medulla,  and  the  CL-ivbelhim. 
lu  general,  the  base  of  the  brain  is  usually  more  alTetled  than  the  eonves- 
ity — hence,  as  we  have  said,  the  name  of  "  basilar  uieuiiigitis."  There  are, 
however,  exceptions  to  this  rule.  >Ve  very  often  find  that  the  region  $iupplie<l 
by  one  or  mure  arterioa  suffers  abnve  other  ^larts;  tliis  muitt  iw  due  to  the 
maimer  of  infection.  The  inflaiiitnatovy  le«ion»  ecmsist  of  hyperEemia,  usually 
well  iitarlii'd,  and  a  pero-gebitiiioufl  exudation  of  variable  amount.  That  this 
exudation  is  jiartly  celhilar  can  always  he  proved  by  the  niiero:H.'opc,  and  often 
even  nmcntftiopirally  from  the  great  cloudiness  of  the  pia;  but  still  we  seldum 
find  enough  to  jut^tify  us  in  calling  the  pnM^ess  one  of  genuine  purulent  in- 
flaminatlon.  Small  hemorrhages  into  the  pia  are  quite  often  found.  The 
brain  ilself  is  iiauallv  flattened  from  the  jiressurif  of  the  meniugcwl  exudation. 
Often  the  inflammation  involves  the  brain  substance  iti-elf.  as  shown  luiern- 
Bcopically  by  tul>ert-les,  inflammatory  cltanges,  and  capillary  hemorrhages.  The 
ventricles  usually,  although  not  invariably,  contain  a  hydnu-ephalie  cITusion. 
This  led  earlier  observers  to  term  the  disease  **  acute  hydtcxephalus.''  Tho 
effusion  is  serous,  but  generally  turbid  from  cellular  eon^tituenls,  an<l  not 
infrequently  tinged  with  bIniHl,  The  choroid  plexus  is  engorged,  and  it  may 
present  tubercles.  The  s])inal  cord,  in  the  majority  of  eases,  shares  in  the 
tulwreuluue  disease.  Ucre,  too,  we  find  inflammation  of  the  pia  and  miliar)' 
tubercles. 

Clinical  History, — Tuberculous  meningitis  almost  always  begins  with  a 
prudronial  stage,  which  is  t>ften  brief,  but  which  nmy  last  one  or  two  weeks, 
or  even  longer.  'I'lie  pjitieiil  may  U*  appanMiIly  well  (nV/f  xiiftra)  until  this 
cornea  on,  or  be  may  have  already  shown  signs  of  some  oilier  tulHTcubms  nlTw- 
tion.  He  now  feels  somewhat  ill  at  any  rate,  and  logins  tn  complain  of  head- 
ache, worw  at  8ome  times  than  at  others.  There  is  anorexia  and  very  ofttaj 
eonslipatiun.  Another  freipu-nt  prodrome  is  an  attack  of  vomiting,  which  may 
or  may  not  recur.  'Sleep  is  di»turl»ed.  either  by  the  headaclie  or  by  a  ('erlttiu 
genera]  restlessness.  We  have  (Kcasionally  met  with  cases  where  the  illnes-s 
began  with  pronouncc<I  mental  distnrhance.  The  jiatieiit  became  irrational 
and  said  and  did  queer  things,  and  tbeji  a  few  days  Inter  there  api)eare<l  dia- 
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tinctivc  mcDiDgcul  evmptuin».  In  two  patk'uU,  who  verc  bard  drinkers,  the 
tii^'a^  Ix'gau  jut>t  likt-  <k>)jrium  trcmetiii. 

AftPi-  an  initiHl  iwriud  of  vnrijtlile  diiration.  llie  penpral  hoaltli  l>M*on»os 
more  &ii<t  nmrt'  Impairi'il.  'I'lti'  hcinhii-lir  im-ii'tiM's.  Tl»'  ]mlii-iit  l»1«-s  tn  liit! 
In'ii,  iH-'^ins  U)  Ih'  tli'iiritniK.  atn)  Homi  presi-iits  wi'll-imirkfil  s^yciiptntiis  ol'  gnive 
hniin  tmtihle.  Int<?]ligem-c  Iwcomes  more  and  more  impaired.  'I'he  patient 
is  slwpv,  (ind  he  can  be  nmsivt  imporfeftly  by  the  voice,  if  at  all.  At  the 
same  time  he  is  tisually  qiiito  restktifl  at  first,  (^nutpint*  at  invisililo  objects  in 
the  nir.  i)itkiiij'  the  tH>(ickithi*!i,  ninl  loutiiiiially  riioviiij;  his  Ic^s.  Thr  (bOir- 
ium  may  be  low  or  uoisy;  the  patient  may  keep  up  a  cnnstant  singing,  scream- 
ing, 01'  whisthng.  The  persistenw  of  the  headache  even  in  this  singe  ib  shown 
by  the  facial  contortions  and  complaints  of  the  sufferer,  whenever  there  is  a 
ti,-mp«)rary  (ippR>uch  to  consciousness.  There  is  aUo,  as  a  rule,  decided  tcnder- 
nei*K  in  the  nape  of  the  neck  on  prpssnre,  frpif|nent(y  nrfoinpanird  by  prent 
^tilTncAs  of  the  neck.  Sometimes  there  is  stiffness  uf  tlie  entire  t«pinal  c(dunui, 
and  jmin  in  the  fianie.  This  is  certainly  due  to  the  coincident  spinal  men- 
ingitis. Kemig's  i»ign  (vide  supra,  page  457)  is  nisi*  not  infretjuenlly 
obiierved. 

Anotlicr  group  of  jiyniptoms  in  the  distribution  of  the  cranial  nerves  are 
identical  with  those  seen  in  other  forms  of  meningitis.  I'topis  iR  not  infnv 
qiient,  on  one  or  bntli  sides,  due  to  paresis  of  the  fiimlur  oculi.  There  is  slra- 
liismu.R.  either  inleruul  ur  external.  Syniptoiiis  of  irritntion  of  the  nerves 
governing  tlic  movements  of  the  eye  are  very  fref|ucnt.  especially  in  the  early 
stages  of  tlie  disease.  Thus,  we  see  slow  involuntary  iaterai  rnos'enients  of  the 
pyelinlls,  and  Bometlmes  uystagnnifi.  The  pupils  arc  ofh-n  iineijtia!;  thr-y  niay 
ln!  enhirgcd  or  cimtructed,  and  often  they  nndergfi  marked  ntnl  rejicjited  varia- 
tions  in  size.  The  rt-action  of  the  pupils  to  light  is  usually  sluggish,  atul  it 
may  be  absent  With  tlie  ophthalmoscope  wc  Hnd  not  infrequently  neuritis, 
or  choked  disc.  In  some  instances,  hut  not  in  all,  we  find  also  tubercles  in 
the  choroid,  which,  of  course,  greatly  assists  diagnosis.  Sonietinips  therp 
is  iHvasional  twitching  in  tlie  diiilriliutimi  of  the  facial  nerve,  nr  a  slight 
tonic  contraction,  or  again  paresis  on  one  side.  The  natund  cvphiniil  iou  of 
all  tlioie  plieuomeua  is  that  the  nerve  trunks  are  interfered  with  nt  the  base 
of  the  brain,  either  by  t!io  pressure  of  the  etudalion  or  by  parlicipntion  in 
the  inflanniinlory  process,  or  by  the  minute  hemorrhages  which  sometimes 
take  phirc  into  the  sheath  of  the  nerves. 

Disturbances  in  Ihe  extremities  may  lie  causetl  by  various  lesions.  Symp- 
toms of  motor  irritation  are  apparently  referalde  f<^r  the  most  pari  lo  changes 
in  the  cortex  of  the  brain.  We  see  occasional  twitching  of  larger  or  smaller 
groups  of  niusclcs,  or  rurely  convulsions.  These  latter  may  l>e  unilateral,  or 
limitL'd  to  a  single  exlrcniity.  Sometimes  Ihere  is  well-nmrki'd  paresis  of  one 
half  IIk!  Imdy  nr  piiralysis  of  one  limb,  or  there  may  lie  aphasia,  although  it 
is  only  in  a  part  of  the  cases  that  we  find  poslnmrtem  any  lesion  which 
explains  thc.-*e  symptoms.  In  most  cases,  however,  tliere  i«  a  particularly  large 
collection  of  tubcnles  in  certain  phices  upon  the  cortex  cerebri,  occnsinning 
a  local  eomjHX'ssion  or  an  inQammatury  (edcnia.  which  in  it?  turn  excites  the 
plienomena  iiientionefl.  Sometimes  the  hrnin  svdistanee  itself  is  fonnd  in  a 
state  of  red  softening  undcmeatli  these  spots,  .\nothcr  not  very  rare  Ryni|H 
tom  is  a  peculiar  stillness  of  the  limbs,  due  either  to  direct  irritation  or  to 
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reflex  ftt-Uon.  The  rcHexcft  in  Un^  lowor  extromilips  arr  grnorally  cxnggpraifid 
at  first,  but  later  on  liecome  diminishc<l,  and  rtnally  abulished.  Tlie  reflejses 
U)M>n  one  siiIl;  may  Ik'  iiiDrc  vi^onms  lliiiii  ii[h>]i  (Iu?  ollu-r.  Aa  to  M!ii.4jtiim, 
il  is  liiird  to  roai'li  dofinit*'  coni'lusioni*.  Ixx'ause  of  tlif  jiatimt's  stupor.  Sonn'- 
tiinfs  lliiTi'  is  wi-'ll-iimrkeii  iiitanwrns  [lyiHira^jitht^ia,  |)it!Urtlity  rcfiTiibk'  to  nn 
iiti|9li(>»tion  of  the  Kpiiml  ctiri!  in  llie  proci-ae. 

Tlur  iK'Iiiuiiir  ihf  thf  piilw?  and  ti'iniwrature  \a  iotorostin^.  Tlie  Irmpcr- 
alurc  is  usually  flevaled,  but  oftt-n  only  Im  a  slijjbt  extent — tbal  is.  var>'injr 
bftwwn  100.5""  anil  lOU"  F.  (:W*  ami  :t!i''  C).  Often  tlie  temjHTiitutv  foils 
4|nito  t[>w,  only  to  rJRo  apiin,  the  altematmnK  being  at  irn>i;ular  inten*a]it. 
Mxeeptiimiilly  the  temperature  may  remain  higli  (104'*  F.,  40°  C.)  moBi  of  Ihe 
time.  Tnwanl  Llie  end  iJiere  is  usually  u  deeiiled  cbaii^^'  in  teni[N'niturc, 
either  -upward  nr  dnnriivnrd.  In  many  inslances  tbere  is  n  very  low  temper- 
ature Iwfore  deatli ;  in  two  casen  we  have  wvii  a  iMtiperaturo  of  SB'*  F. 
{3V  v.).  Or  the  temperature  may  rise  to  luO"  F.  (41°  V.)  or  higher  just 
tieforc  death.  Tlie  pulse  is  often  abnormally  slow  in  tl»e  early  ptflgt^s  of  liie 
tllwasi',  I'vi'ii  niiinbt^riiij;  only  -{0  tn  .lO  bi-atM  |nt  minute.  Tina  in  n'rerable 
withdiii  diiiilil  tn  tlie  increai^ed  intrncranial  pressure.  r<ater  on  the  pulse 
Ittvouies  Hinull  and  rapid.  The  transition  may  l>e  very  Hudden.  1*li«  vagus 
ia  at  Hrpt  irriUited,  and  tfien  paralyzed.    The  pitlse  la  often  irrejftilar. 

liespiraiioD  is  generally  mciderately  accelerated.  If  t!ie  brealbiup  i«  voy 
deep  and  rapid,  we  should  always  think  of  simultaneous  miliary  (uhe renin*!* 
of  the  lunps.  Toward  tlie  clrtse  of  the  di.wease  tlie  n^piration  often  n«sumes 
the  Cbi-yne- Stokes  type:  there  i.-*  a  loiif;  pause,  followi'd  by  very  ftiiperlieiil 
and  gentle  respiration,  wliieh  gradually  grows  deeper  and  deeper,  then  dimin- 
islies  again,  and  is  HuceeiHled  by  another  c*om]i!ete  jwuse.  'J'his  symptom  is 
always  most  ominous,  for  it  inilicatcs  that  the  exeitability  of  tlic  respiratory 
ct-nler  ia  already  greatly  impaired. 

SymptoniR  referable  to  fitill  other  nrgnna  are  few.  Vomiting  la  rare  in  the 
later  stages  of  the  disease.  The  alMhmien  often  presents  a  '*  iKwI-shapiiI'* 
roneavity,  as  tb<*  re.sult  of  tnnie  niusrulnr  rnntnirlioii.  and  is  hard  ami  tenae. 
TIrere  is  iilnmst  always  constipnti'm.  The  s^pb-i-n  may  be  snmewhal  enlarged. 
The  urine  sometimes  ei>utaina  a  trace  of  albumen.  <)u  acc-uunt  of  the  dniw- 
einess.  it  is  usually  voided  in  the  bed  or  retained  in  the  bladder.  Almo«t 
invariably  there  is  rapid  marasmus. 

The  entire  duralinii  of  tutiereidous  meningitis  varies  somewhat,  chie6y  be- 
cause of  the  variiil  lenglb  of  the  first  stagi-.  Wlu-n  Ihe  disi-a*  is  onee  fully 
developed,  the  illness  seldom  lasts  more  than  three  to  ten  tiays  longer.  Frc- 
(juently  the  illness  is  divided  into  three  stages:  (1)  The  stage  of  mrtibriil  ir* 
ril«ti<ui,  with  hewdache.  stiff  neck,  vomiting.  an<l  delirium:  (V)  the  stage  of 
cerebral  eoiiijire-sion,  due  chiefly  to  the  liydrnoepbalu.*.  and  eau.<ing  drowsi- 
mws.  slowness  (jf  Ihe  ptdse.  paralysis  of  the  m-ulfJinotor  nerves,  hemiplegia, 
etc.:  and  (^)  Ibe  pnnilytie  stage,  presonling  dee|>  enma,  ndaxalion  of  the  ^ 
previously  cdntrticted  muscles,  accelerated  pulse,  and  marked  variations  of  H 
temperature.  Such  a  division  is  too  solieniatie  to  correspond  aecumtoly  to 
the  real  phenomena,  but  it  will,  nevertheless,  often  aid  us  in  getting  a  gi^eral 
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■  idea  of  the  course  of  Ihe  disimse.  fl 

F  The  termination  of  tuberculous  meningitis  fioema  to  Ik*  inevitably  fatoL    H 

P  ^  Sooner  or  later  the  jjaltunt  luses  wuseiousncss  completely,  his  pulse  growij 
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Tery  email  and  rapid,  his  reapirations  irregular  ami  intcniiitteat  (Chcyiie- 
Stokos).  111?  lciniM.Tntiii'c,  a^  \vu  have  saitJ.  lmiIkt  ri(>os  high  »)r  falU  far  below 
normal,  and,  finally,  ileath  in  usfiercd  in  hy  [laralysis  of  all  tlie  vital  fnnt'- 
tions.  A  r<MV  pliysiriiiiis  haw  mporlod  ciim-s  of  recovery,  liiit  wa-s  tilt*  (liagrioj-is 
porrcft?  Wliile  wc  wonhl  Uy  no  int-anri  alifailiitely  deny  thiit  i-eoovpry  ivnm 
tuliereuhir  meningitis  may  occur,  it  would  certainly  be  very  difficult  to 
prove,  in  any  iiarlinilar  inst.mie,  tlint  such  a  tliinp  had  happened. 

Tabercalar  Ueningitis  in  CMldren. — The  diseaiw  is  »o  ]>rone  to  attack 
children  tliat  it  wx.nirf  (li\-*iraUli^  t<i  Ktilijnin  a  few  reniarka  alxiuC  the  peculiar- 
ities of  the  alTeetion  an  tiliserved  in  tliein. 

Often  tlio  little  patient  ia  palo  and  woalcly,  with  lulierculniia  antet^doiittt, 
lull  Miiiieliriiis  apimR-nily  hfiilthy  and  viftf>rrnis  children  an?  attacked.  TuUt- 
culnua  meningitis  may  be  the  fie<pK'l  of  measles,  whooping  cough,  or  [»onic  other 
di^soHi*.  whieU  \ins  rwcai-ioncd  the  development  nf  Hh;  tulHTcnhir  process.  I's-u- 
ally  the  nt-verer  symptoms  are  pr«*ded  by  a  rather  long  prodrotual  stage  (a 
week  or  ton  days),  which  ofli-n  dfKfs  not  fnreliode  the  severity  of  the  disease 
that  is  heginniiig.  The  cliild  looks  pole,  has  a  jioiir  appelile,  grows  thin,  iH 
reitlless  in  his  sleep,  is  out  of  liuuior  and  crie;*  during  the  day.  ii-  i>ften  tiix-d 
and  sleepy,  doe»  not  pluy  naturally,  the  tongue  is  coaled  and  the  howela  eon- 
stipatwl.  The  fwond  stage  is  generally  ushered  in  by  hejidaehe  and  vomiting. 
The  hwidaehe  i?  not  very  oftfn  violent,  hut  children  coiii|ilain  wilh  voniarkable 
frecpieney  of  pain  in  tlie  ahilonieu  and  chest.  'IMie  cause  of  tins  syin]itorn  is 
unknciwn.  The  pulsi?  is  jdiimst  invtiriiihiy  slow,  often  .somewhat  Irr»*giilar  and 
wiiirriJig  (lliut  is,  a?  if  it  tremhted  Iwneath  the  finger),  and  it  frecpienlly  uij- 
dtffg&es  sur])risiDgly  rapid  ehanges  in  rate — for  example,  varying  twenty  or 
more  heal^  inside  nf  a  few  hnurri.  Very  early  the  child  iH'tBiiiief;  dull  and 
drowsy,  rreijiicntly  It  emits  a  peridiar  dei'ii  sijrh.  nr  Ihntsinhh-n  loud  scream 
or  "cfphalie  cry"  which  phyt-ifiaiis  long  ago  learned  to  recognize  and  fear. 
The  symptorng  referable  to  the  cranial  nervcn  and  the  nervous  disturbances 
in  thtt  limbs  are  similar  tu  thiise  peen  in  adults.  Strabismus  is  alnnwt  con- 
stant. Very  often  there  are  trij^puus  and  a  distinctly  audihle  grinding  of  the 
teelli.  most  di^Trcfsing  tu  the  hy>^tnndiTs.  Trnu!<wiiu  laid  weight  upon  the 
appt'iiriiDee  of  red  spt»Ls  {lacftfs  crrchrclcs)  ujwn  the  skin  after  it  hu.-i  htH'n 
niechanicftlly  irritated,  but  these  have  nr»  diagnostic  value.  They  are  due  to 
increase*!  rcfiex  action,  and  are  seen  in  uH  sorts  of  acute  cliH-ases.  The  fever 
•lA  irregular  thmu^rSiout  and  generaUy,  a?  in  adult*;,  not  very  high,  lOO"  to 
lOS*"  F.  {S8°  to  3H°  ('.).    Itesinration  is  usually  rapid,  and  often  is  irregular. 

The  change  from  bad  to  wor.*e  is  almost  always  announced  by  a  rapid  in- 
crease in  the  pulse  rate,  to  Kit)  nr  200.  The  child  Wonies*  completely  eoma- 
tose.  Very  often  there  are  repealed  epih'iitifonn  convulsions,  either  uriivereal 
or  affecting  single  e.\trcrnitics.  Death  is  usually  preceded  by  n  decided  rise  in 
temperature. 

Diag:nosis, — Whi-n  the  sytnpiom.s  are  proBnuneed.  the  diagnosis  of  menin- 
gitis is  lasy,  and  wc  have  merely  to  detennine  just  what  variety  is  before  us. 
That  the  disease  is  due  to  tuberculosis  is  never  in  l»e  iiscerlained  hy  nieiins  of 
the  nienirgi'ul  syuiptrnus  themselves,  but  is  rendered  pns.sihle  only  hy  the 
sptinlogy.  if  that  he  diPco\-ernI>le. 

In  thi.*  n^ipect  tlie  examination  of  the  cerehro-itiiinal  iluid  obtaineil  by 
luuthar  puncture  J?'  of  the  greatest  iui|>ortaucc.    lu  addition  to  a  cellular  tur- 
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bidily  of  the  fluid,  tlie  demonstration  of  tubercle  ImcilH,  which  is  possible  in 
alMJut  one  half  (if  the  casp?,  above  all,  decides  the  dinffnosis.  The  rentrifu;,TiI- 
izcil  st'diinctit.  or  llh-  coajrula  wliicli  are  formed  in  iho  iluld,  are  exaniiiie«I  by 
(lif  onlinarv  sUiitiiiig  iiiciIkhIs.  A  n^gaiive  n'.-ult,  of  nmr.-ii;.  Attva  not  militate 
against  [uIktcuIous  meningitis.  The  examination  of  the  »pu1nm  for  tubercle 
bacilli  must  also  not  be' omitted  in  every  suspicioua  case,  even  wboo  thiTo  are 
no  ph3"j»ieal  i^ipns  of  puhnonarv  diwase.  In  addition  to  the  cxaminalion  for 
bacilli,  thi' m'ntTiil  conilitinns.  ]ijirtie'ii!arly  (1)  In  rnlity  and  (2)  the  eviih'ni* 
nf  prf'viniiK  or  cxlHliiig  tubeiviib'tis  nfTection!*  in  other  parts  of  the  b»j<ly,  must 
lie  considered  licre  ad  in  ail  IuIktcuIous  disi-use.  I'nder  this  second  head  nre  to 
1h'  considered  scrofula,  diseases  of  the  bone?  and  joints,  pulmonary  tuborcii- 
losii>i.  ph-uri.<y.  and  niliercnlosi^  of  the  p;enit«U  or  of  the  choroid.  ]  f  c.iir  soarch 
lie  iinsuc<«si*fiil,  wi!  nmy  nonii-tinies  jjt't  a  hint  of  the  trullt  from  tlie  pMu-ml 
njipriiranf-e  of  tliL*  patii-nl;  for  example,  he  may  Ih?  pnle,  or  narniw-chivi|«l. 
And,  sgniii,  llie  nbsentT  of  Iraintia,  aural  di.sea.se,  or  cjiidemic  tncriiiigili.s  will 
inakc  tiilKTcuhwis  more  prolialile. 

In  its  early  stapes,  or  when  it  varies  from  the  usual  course.  tul>eri-uIou9 
meninirilis  may  he  vi-ry  dilTicuIC  In  diai^Ofilicato.  This  i.-;  particularly  true 
when  the  patient  is  a  child.  The  early  malaise  and  vomitin*i  arc  treated  as 
"  or<tinary  p;afitrif  cntaiTh  "  until  the  grave  cerebral  syinpbinis  disclose  tlie 
mistake  in  diagnosis.  In  such  caM?s  wc  should  be  caifful  not  to  disregard  tlic 
irilinl  slowni'ss  and  irregularity  of  the  pulsti.  This  alone  should  nmke  our 
prognosi*  guardcil.  The  fever  may  he  promimfnt  at  the  eomniencfment.  and 
tempt  us  to  call  the  case  one  of  incipient  h-phoid  fever;  and,  indcoi,  llic  cor- 
rect diagnosis  is  often  impossible  until  the  disease  develops  further.  In  regard 
to  this,  sec  tin*  jinTeding  chnpter  on  purulent  meningitis,  where  the  exclusion 
pf  severe  wptie  diseases  and  of  uricuiiu  is  also  c<ini*iden'il. 

Before  tlic  autopsy  wc  must  remain  in  great  uncertainty  as  to  the  number 
and  distribiiticm  of  the  tuberole«,  the  exii^lonoe  of  a  large  eiTusioa  into  the 
lattTid  vt-nlrifles,  etc.  Wo  are  often  amazed  el  the  post-mortem  ONainination 
hy  Iln'  fip]i:iri*n[  iti-signifii-aucc  of  llu*  lesions.  Paralysis  of  tlie  i^raniiil  nerves 
(eyes,  face)  implies  that  the  base  of  the  brain  is  gnively  olTtH-hil.  If  such 
symptoms  are  tibseut,  and  tlicre  arc  mental  disturbances,  and  symptoras  uf 
motor  irritation  displayed  in  the  extremities,  we  are  le<i  to  infer  meninffitis 
of  (lie  eonvcxilv.  If  thi;  nervous  disorder  be*  mainly  unilateral,  we  may  as- 
sume that  one  heniispliere  is  more  alTci'lcd  than  the  otiicr.  ^Inny  cast'4  uf 
circumscrilied  tul)ercnlfni8  meningitis  produce  a  clinical  picture  which  n-scm* 
bles  that  of  brain  tumor.  ra.^'s  of  this  clas6  cannot  be  sharply  dilTerentialed 
from  cases  of  so-called  solitary  tubercle. 

Treatment. — However  hopeless  tlie  projipert.  we  are  neverlheless  bound  to 
employ  III!  Ihc  remeiUes  at  our  command,  as  in  other  forms  of  meninjjilis. 
Above  all.  we  should  he  thorough  in  applying  ice  to  the  head,  and  we  nmy  also 
try  immctions  of  iodoform  ointment  to  the  shaven  scalp,  and  lukewarm  hnths, 
with  douching.  The  inunction  of  mercurial  ointment  (especially  on  the  head. 
iKTk.  and  back)  has  also  been  recommended.  The  most  common  internal 
remedies  nre  calomel — gr.  w.  to  j  (gm.  0.03  to  0.05)  for  a  child  every  two 
hours — and  infusion  of  w-nna.  Io<liil  of  [Kitnsshim  may  alwi  Iw  freely  given* 
gr.  XV  (gm.  1)  daily  |o  a  child,  ami  two  or  three  1imc<*  as  nmcb  In  an  adult 
Whether  it  docs  any  good  is  vjircmcly  doubtful.    II  llic  patient  is  very  rciillcai. 


THROMBOSIS  OF  THE  CEREBRAL  SINtSES 


465 


narcotics  are  indispensable.    Stimnlants  are  often  given  in  (lie  hist  stage  of  tlip 
Mlii*ai*e,  but  gpnerally  without  cfToot. 

lu  regard  to  prophyiuxifi,  we  nei-il  iiiort-ly  n-fcr  Id  Ilie  general  stulciiienta 
(Vol,  I,  pagR  3(i!JJ  as  In  jiruphylaxis  from  tliu  various  (uherculous  dist-aw-'S. 


CHAPTER  TV 


TnnOMROpTS    OF   THE   CEREBIIAL  SINCSES 

etiology  and  Pathology. — The  sinusos  of  tlic  dura  mater  Bnnictimes  pre- 
sent a  tliroinbosis,  untkT  irireumslimits  (similar  to  those  which  indutr  tlic  same 
process  in  otlicr  veiriH.  The  most  froquftit  nccBiiion  for  such  tlirimtmsia  is 
raariLsinus,  however  brought  about,  willi  Uie  acconipanyiug  fivbleiie.-'iii  of  cir- 
culatifm.  Tliis  is  the  explanation  of  those  not  very  rare  oases  f-nnul  among 
wretched  and  ill-nourislH-ti  children  in  the  first  year  of  life,  ami  nlco  in  pa- 
tients with  phthisis,  ciineer,  etc.  We  must  note  in  pflrlieular  that  in  severe 
anemic  eomJitions  (cspeeially  in  chlorosis)  sinus  thrombosis  is  comparatively 
common. 

Halfway  between  marantic  thrombosis  and  the  inflanimatory  variety  im- 
niedinti'ly  to  be  dewribed  come  those  cases  which  are  seen  in  tj7>hnici  fever 
and  other  i«rere  acute  infectious  difteattcit.  Here  the  Rpectlic  virus  apimnmtly 
plaVR  an  important  part  (just  ai»  in  thrombosis  of  the  femoral  vein),  although 
very  likely  the  eurdine  wejikness  also  promtiti-H  the  thnimlHisirt. 

Cefiiiiiie  inflammatory  thrombosis  ( thrombophlebitis) — that  ie,  throni- 
boiiis  in  eounettiou  with  real  phlebitis  of  the  jitnus — is  aUmift  always  duo  to 
Hie  extension  of  inflammation  from  tionio  neighljoring  part.  The  most  fruitful 
cfluise  in  !*uppuralioo  in  the  peiroun  portion  of  the  temporal  Ijone.  the  n-sult  of 
otitis  or  furies,  Tliit-  spreails  to  the  wall.s  of  the  trjinsvi-rse  or  pt'tni-'^Jil  sinnst-s, 
which  are  close  hy.  .Mpo  w«und>,  necrofis.  or  other  afTeetions  of  other  cranial 
horu'S  may  excite  Ihriimbosiri;  lifcuwise,  although  si-ldom,  diNrp-sente^i  iiilhuii- 
nialion  of  the  aoft  part*  of  the  head  and  face,  large  furuncles  or  erysipelatous 
abscesses,  may  produce  the  same  result.  The  reason  why  sinus  thrombosis 
may  arir-c  from  the  causes:  last  mcnti<iniHl  lies  in  the  fact  that  the  external 
veins  of  the  skull  are  aiso  eoimecled  with  the  sinuses  of  the  dura  mater  liy 
means  of  the  eiuissary  veins  of  Hantorini.  It  ia  easy  to  underi^tand  that  puni- 
lenl  Ihromhoplilebitis  of  the  cerebral  sinuse!*  is  often  found  associated  with 
purulent  meningitis  or  brain  abscess. 

Thrombosis  due  to  niarasmu-s  is  most  fnN^uently  found  in  the  superior 
longitudinal  and  trnnsverw?  sinuses,  while  the  inflammatory  variety  usually 
occupies  either  the  trans\'erse.  pelritsnl,  or  cavernous  sinuses.  Of  wurse  the 
thrombus  may  grow  out  from  its  original  sinus  into  neighboring  ones.  Jm- 
porlant  clinical  symptoms  arc  caused  l>y  wttf)n(hiry  venous  stasis  in  llie  veins 
which  empty  into  the  oc<liule«l  sinus.  These  symptoms  are  mo«t  pronounced 
when  the  longitudinal  sinus  is  affected;  objectively,  wc  find  the  mr'ningcal 
veins  which  lie  on  the  surface  of  the  brain  distendeil  and  tortuous:  and  often 
there  are  extensive  meningeal  oechyniosO-S.  Even  the  cerebral  parenchyuia  be- 
neath shows  distinct  evidence  of  passive  congestion,  and  minute  capillary 
hemorrhages  have  been  repeatedly  found  in  it. 
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Symptoms. — In  aoinc  instances  moderate  thrombosis  of  the  cerebral  sini 
liai^  iKwn  found  ptistniorttini,  allliouxli  Hiere  had  l)een  na  syini)lom  i-u)r^f*iiiip 
il  before  dealh.  In  other  cases  the  tiirombofils  dow  oxeile  iindi-uiabli-  ocn'tinil 
dtsonlcr,  but  tlio  t>yinptoni)i  nro  so  gt-mTal  and  aitdiij;uoiis  tliat  iho  mo^t  wr 
win  do  is  lo  sii>-[T<'ft  till"  t'sislrnn*  nf  tin*  Hnt  witlnmt  tx'itig  iit  nil  (iTlaiii  nlmiit 
it.  Sinus  thr(H!itMv*is  in  ninraulic  children  usually  causts  couia.  ^lilTnwis  of 
the  neck  and  hack,  stniliisniun.  nystagniiK^,  and  somctinies  clonic  spasms  in 
the  face  and  lindtf*.  The  syniplonw  in  adults  are  similar,  coinpriainp  liead- 
ache,  drowsini'ss,  occasionally  deliriuni,  sometimes  coma,  and  var^-ing  symp- 
toms of  irritation  or  of  pnralyKis  in  the  di^lrihution  of  the  cranial  nene* 
(nytttagiiius,  strahisirius,  trisiiins)  and  in  tlie  estremilics.  Iliif  even  all  these 
8ymptomi<  are  inBuflicieut  to  make  llie  diagnosis  certain.  They  ntust  he  reen- 
forccd  by  certain  other  phenomena  more  distinctly  rcfernhle  to  the  i)eculiar 
circulatory  disturhancen  occaisiancd  Iiy  the  thromlinsi*.  Occlusion  of  the 
cavernntts  sinns  fionuMirnes  excites  well-niarkeil  symptoms  of  stasis  in  the 
oplithaltiiie;  veins.  Tlui*i,  tlie  retina  niiiy  Iw  seen  through  the  aplithalniosfO|ie 
to  he  passively  L-ongesled,  there  is  atlema  of  the  eyelids  and  the  eonjiitictivn,  tlw 
eycliall  is  nnuNualty  proinincni,  nnd  the  frontal  vein  is  distended.  In  case  of 
an  inilnriimat'iry  tliromlMwit-.  the  pfriphlcbitic  swelling  may  cause  sj-mploms 
in  the  distrilmtiou  of  the  neighlmring  nerves,  especially  paresis  of  the  ocido- 
motor  or  ahducens,  or  trigeininal  neuralgia.  In  thromhosip  of  the  transverse 
ftinu.s  an  (edematous  swelling  is  occasionalty  aeen  l>eltind  the  ottr,  near  the 
mastoid  process.  Tf  thp  clot  projei-ts  into  the  pelrosnl  sinus  or  even  actually 
into  the  internal  jugular,  the  hnvcr  j>ari  of  tliis  %ein  cnllapses.  Ami  inasmnch 
as  the  external  jugiilar  can  empty  itself  with  unusual  ease  into  (lie  nnlillcMl 
internal  jugular  vein,  the  external  jugular  is  also  nfftfted  and  hecomet*  l««s 
prominent  upon  the  alTecteil,  than  upon  the  nornia),  (tide.  It  \s  to  l>e  noted, 
however,  that  (his  cotidiiioti  of  uiic4[um1  ilisleolinii  of  the  jugular  veinK  is 
only  rari'ly  Tiiarkfd.  Snuietimes  it  is  even  juissihle  to  fwl  the  Ihromhus 
in  the  internal  jugular.  Such  tliniridiosis  causes  pain  and  swelling  in 
the  neck  ou  tlie  affected  aide.  When  the  superior  longitudinal  sinus  is 
blocked  up,  there  are  symptoms  of  nasal  engorgement  (epistaxis),  and  di&. 
tention  of  the  vein.^  about  the  iiMnpIes,  which  veins  are  connected  with  the 
longit.udiriiil  sinus  by  emissary  vi:'ius.  We  must  confess.  ln>wev«r,  lliat  all 
these  spi-cial  syiiijitoms  are  co[ri|tarativeIy  rare,  and  often  ditVicult  of  demon- 
stration even  when  present. 

I'rimary  thromlwsts  of  the  transverse  sinus  with  extension  of  the  clot  into 
the  venre  magna'  (Jaleni,  thus  cjiuslng  iiilernal  hydroei'phalii.<?,  ha»4  btvn  re- 
peatedly observed  in  the  chlorotic.  The  clinical  piclun^  consists  of  the  rapid 
on(H»t  of  severe  eifrehral  syiriplnms  (Iwadache.  voiiiiling,  souinolencej,  which 
rapidly  progress  tn  deep  wipor  and  lead  tn  di-tith  in  a  few  dnys.  When  nnilnt- 
erul  paralysis  and  symplunis  of  motor  Irritation  occur  (choreic  twitchiugs, 
epileptiform  attacks),  tJicy  arc  due  in  part  to  hemorrhage!*  from  stasis  in  the 
brain  suhstance. 

Tlie  symploniP  Iwcome  more  complex  where  there  is  a  suppurative  pMebitis. 
because  there  arc  usually  pytemic  aymptoms  as  the  disease  progresses.  Thus, 
there  may  he  rigors  and  high  fever,  pniiunnnry  abscf^s,  sup|iurtitive  arthritis, 
etc.  We  have  already  mentioneil  the  comtiination  of  Ihromlxjeia  ef  a  sinus 
with  purulent  meningitis  or  brain  absccsa. 
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Prognosis. — The  prujfiiosis  is  alniimt  always  bad,  both  because  of  the  nature 
of  the  causativL'  distMse  and  because  of  the  jfrave  cercliral  dcmn^^enient  or  the 
jsccondary  pyspniia.  Sponlaiit'ous  recovefy  may  ocrur,  but  it  is  rare.  The 
nervnns  Bynijittuiis  may  last  at  times  only  a  week  or  lw((,  but  Ibey  may  extend 
over  sevt_TaI  months. 

Treatment. — Trealnient  in  most  cases  must  be  purely  symptomitic.  Only 
when  a  purulent  sinus  thronibn:*is  f<ilhms  car  disea>*e  tan  s>urjiica]  iiittjrfon'ncc 
pirc  very  satisfactory  results.  The  details  of  such  tToatnient  are  to  Ijo  found 
in  th(»  ti'Xt-ljooks  of  operative  aural  surgery.  Compare  alao  the  chapter  on 
Brain  Abseess. 


SECTION    II 

DrSKASES  OF  TffR   liRAlX  SVBSTANCB 

ClIAI'TKIt   1 

DISTURB ANCES    OK   ('IRCULATIOX    IN   TIIE    BilAIN 
{Ctr^trrai  Hyperemia.     Ctnbntl  Anamia') 

It  is  presuniahU*  that  so  sensitive  an  organ  a»  tlie  brain  is  much  inftuenced 
even  by  islij^M  di.-'turbiirifL'a  of  ciroulation;  but  hs  yet  we  have  litlU;  knowlt-'df,'L' 
of  the  produi-tion  and  character  nf  sueh  (!i:*turbaiues,  tbeir  existence  l^iiig 
vary  dlllic-ult  to  deniDU^tnitc.  Theie  are  many  inslancefi  whore  niarkod 
wri'brtil  syrnplouis  justify  tht'  ussuiniition  that  the  brain  is  in  some  nlmnrmal 
condition,  when;  yel  tlicre  are  miiny  nr^uinentM  aj;ninst  any  imirkL'il  anatiiinieal 
lesion.  Jlere  we  surmise  thai  thfre  u  mmn  ciifiilatnry  dfranp-incnt,  al- 
thoufch  we  have  no  Hclital  and  direct  nrjfiniient.'*  to  n:-ly  upon.  For  i-xamplo, 
we  refer  to  this  eau.M!  eert.irn  caiici*  of  bejidanhe,  «if  m'nsations  of  pre^un?  in 
the  head,  of  vcrtijpi,  of  c;rtif'riil  hyfieni'stbesirt.  and  of  thai  protean  and  never- 
tbidi^s  eanily  distiiiguislmble  iliseiise  kimwn  an  i-ereltnd  ueurastlienia  (r/.  i'.). 
At  pn_'M'iit,  ho\vc'\LT.  we  (.'iinnol.  deltTJiiini-  bow  far  i-ireuialory  liisturbatM'es 
are  actually  ecmti-rned  in  these  cases,  or  of  what  kimt  they  are,  or  wliether 
there  may  not  ho  purely  funetional  iliiwaso  nf  the  brain  entirely  independent 
of  ehanjies  in  the  lilond  vessels. 

(*4Ttain  j;roii|is  nf  ci-rebral  fiyniptoms.  wbieh  eome  on  in  paroxysms,  seem 
the  most  elenrly  referjibk'  of  all  to  eirtiitnlory  ilisturbanci'.  There  can  hardly 
Ix'  a_ doubt  lliAt  tlir  [ibrnorncnnn  known  iis  fainting'  or  synwpc  is  due  to  sudden 
cerebral  anauiiia.  As  is  well  known,  fainting  is  usually  the  result  of  a  clearly 
denionstrabie  cauf-e.  Fre<]ucnt  and  familiar  cau.'fes  are  emotional  exeit**ment, 
terror,  iinuf<ual  pjtyehital  imprmwions  (like  the  si^lit  of  blofid),  llir  inflnenee 
of  great  bt'at,  rir  givut  pbysitiil  entrain,  as  by  long  standing.  The  eondition  of 
the  stoniaeh  has  certainly  a  grwii  infliieni-e  in  many  cases.  There  are  many 
persons  who,  if  they  go  long  Ixjyond  the  usual  time  without  eating  (particu- 
larly if  thoy  go  wittiout  breakfast),  are  very  liable  to  syncope.  Some  indi- 
viduals are  especially  gubjact  to  fainting  Hts.    Such  persons  are  often  Blight 
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811(1  aiw?mic  (for  example,  eonvalescrats),  but  some  are  in  appoarance  robust 
anil  vigtirnu^i,     Ifanv  fliil4lrun  hit  iitibjVrl  In  fainting;. 

The  iiuinc'clialc  catisc  nf  the  rerehra)  nna-inia  in  all  these  easiK  ia  doubtf'uL 
Meutai  excitenieut  i!<  uj-uaJly  supposed  to  lea<l,  iu  faiuliug,  to  a  t^utractioo  of 
the  minute  cerebral  arteries.  A  j^udden  diminution  of  the  valvular  tone  of  the 
s])Ianchnic  nervti.  hoivevi-r.  probahlv  ocours  in  many  of  the  caws.  A  large 
piirt  of  tin-  UI(K«1  ]M)iirs  intn  tho  dilatftl  ves-^ols  uf  tlw*  tthclmiiinal  viscera,  «od 
marked  nirn'mia  nf  llic  brain  results.  In  some  cages  primary  cardiae  weakness 
may  also  play  a  part. 

The  symptoms  of  an  ordinan'  fainting  fit  are  known  to  crerv  one.  Tliere 
are  usually  certain  piodrDniata.  The  pt)r>on  hi-j-ins  to  *'  fi*l  badly."  Dtzziness 
[■nnuw  nil,  llie  seiiMjs  are  cimfused.  the  patient  gapep*.  the  oars  ring,  Ihere  are 
spot-s  b»?fore  tlie  vyvs  or  Itital  durknts*,  the  lloor  seems  to  move,  and  surround- 
ing objects  begin  to  Bpiu  around.  All  this  is  almost  always  accompauied  bj 
nausea,  and  sometimes  there  ii-  actual  vomiting.  If  the  pprson  can  lie  down 
promptly  the  attack  is  sometimejs  averted  without  complete  loi*  of  eonscious- 
nesfl.  Olherwif-e  there  is  uncDnKeiousnL-s.s  for  a  time  varying  from  e»omft  min- 
ote«  to  even  a  half  huiir  or  longer.  What  is  most  noticuable,  even  in  the  be- 
ginning ijf  the  attack,  is  the  pallor,  which  overspreads  the  face  and  often 
bccoDiea  extreme,  and  is  tim  visible  expression  of  the  coincident  eerebral 
tnsmia.  Often  the  face  and  Iwdy  are  Lathed  in  cold  perspiration.  The  pulse 
is  usually  small  and  rapid. 

There  is  no  real  danger  in,  an  ordinary  allack.  Tim  mo*t  important 
therapeuttc  nicnsure  ts  to  lay  the  patient  horizontal  as  soon  as  possible,  to 
favor  the  return  of  blnud  to  tlie  brain.  Mild  stimulants  sliotibl  also  be 
employed;  the  fact;  shcuUl  be  sprinkleil  with  c«»ld  water,  the  temples  rubbed 
with  vinegar  or  cologne  water;  brandy  or  wine  should  be  administered. 
We  can  o\-ercome  a  tendency  to  fainting  fits  only  by  strengthening  the 
constitution. 

The  rcsulls  of  chronic  ii'rcbnil  iinicinia  art;  observable  when  the  cerebral 
condition  is  part  of  excessive  general  nna'mia.  Ahnojit  all  ca)-es  of  chlon.isis. 
pernicious  ana-mia,  and  acute  aua>mia  from  loss  of  blood  (aa  in  oIclt  of  tho 
alomach)  display  most  plainly  the  symptoms  of  cerebral  ansfniia.  The  phfr- 
nonicna  arc  cs-sentially  lIic  same  as  in  syncope,  only  less  in  degnt*.  ('on>:cinus- 
nfs.«  in  inairitairifd.  except  in  ttm  wiirt^t  ca.M.'s,  A  wirt  of  pt-rsislr-nt  ilrnwsine.-^ 
however,  often  attended  by  frctpicnt  gaping,  la  one  of  the  most  constant  synijt- 
toros.  The  patient  is  most  distressed,  as  a  rule,  by  loud  tinnitus  aurium,  per- 
sistent nausea,  and  sometimes  by  obstinate  headache.  All  these  syniptonis  are 
aggravalt-d.  and  often  increase  to  an  actual  attack  of  fainting,  if  the  pntiont 
silj?  np  in  Ih'<I.  and  are  least  marked  when  he  lies  as  quietly  as  poAsible  in  a 
horizontal  position.  Tlio  treatment  of  this  condition  is,  of  course,  identical 
with  ^liat  of  the  causative  disease  and  ihc  general  noipniia. 

Cerebral  hypcnemia.  like  cen'bra!  an»mia.  may  be  either  chmnie  or 
paroxysmal.  iH  the  chronic  variety  wc  know  almost  nothing,  ll  ««vms  doubt- 
ful, altliough  it  ciinnot  Ik*  entirely  dis]>roved.  whether  tlicre  is  really  a  "  g«'D- 
eral  pletbora,"'  or  Mhether  tho  headachea  and  vertigo  of  which  "  fidl-hloiKled  " 
persons  eoni(tluin  are  due  to  hypcra?mia  of  the  brain.  Xor  have  we  any  direct 
proof  that  the  cerebral  symptoms  n\sulting  from  chronic  poisoning  (alcnhol, 
IpbaccOj  etc.),  or  from  persisleut  meutal  overexerliouj  ok  brought  about  by 
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liypammia,  &b  ftnme  assume,  rather  than  by  functional  dttinrder  of  the  nerroua 
elements  ihointtclvctr. 

TIkiw?  attfuks  which  aro  falliMl  a  "  niah  of  bltiod  to  (.he  heatl  "  are  often 
altrihutttl  to  thv  siiddt'o  onset  of  t'tTfbral  Ii_v|)enbmia.  Tlit-re  is  a  more  or  Scsa 
Budiicn  iii>[H'Hrao(.-e  of  ^^neral  cxcilcmcnt,  with  a  sensation  oi  warmth  in  the 
head  and  ne<!k,  stronff  puli^alion  of  thu  carotids,  a  red  face,  jjpnoral  hvper- 
sstheeift  aiul  irrit^bilily,  headache,  vertigo,  tinnitu.s,  ^pott*  before  the  eyes,  and 
nausea.  An  attnt-k  lasts  half  an  hour  to  an  hour.  Thfi  sprcitil  caufe  of  sueh 
attacks,  hnwcvtT.  is  iisimlly  nbsciirf*.  It  is,  indtt-d.  vt^y  prnbahic  tlinl  in  these 
attacks  vat;oitmtor  disturbimccs  play  a  part  (dilatation  of  the  (-crL'lirul  vu-^sels 
from  vascular  paralysis  or  from  irritation  of  the  vaiiodilator  nerves) ;  hut  it  it 
very  qneslionablc  whether  these  va-soular  changes  are  really  the  priinflrii'  dis- 
eased state  rather  than  llie  n>uU  of  «mie  othi-r  dilTcretit  niorljiil  e<>iiditbon. 
Possibly  we  have  to  do  sometimes  with  epileptiform  altaeks,  or  more  fre- 
quently with  o!te  nt&iiifcslatinii  of  geaieral  nervouiiniiss.  ueiiraBtheiiia  or  hysteria 
({J.V.),  with  primnrv  mental  disturbanc-es  (anxious  idcai*.  etc.)- 

In  treating  *' congestion  "  we  should  keep  the  patient  as  quiet  as  jiosfiible, 
with  head  and  BhonlHerB  raieed;  and,  ppcnncUy,  we  should  endeavor  to  draw  the 
blood  away  from  the  brain.  This  pnrpuse  will  I>e  served  by  hot  foot  Imths, 
sitiapisniH  applied  to  the  chest  and  the  ealves,  and  such  purgatives  us  senna 
or  aperient  watere.  It  is  also  beiicfieial  to  apply  cold  to  tiie  liead  an<l  to  the 
heart.  Local  depletion  over  tlie  temporal  region  ia  only  rarely  employed  at 
present 

To  prevent,  as  far  as  p<»twihle,  tlie  recurrence  of  tiie  altaeks,  we  must  have 
rcganl  to  the  whole  mental  and  physical  con^itution  of  the  patient.  Wc  may 
iiientiori.  as  of  chit-f  iiiiportance,  dietetic  treatment  (no  aleoliul,  light,  cliieJiy 
vegetarian  iMi'i)  and  a  toiiri^e  at  some  watering  place  (Marieubad,  ICissingeu, 
etc.),  or  cold-water  treatment. 


CHAPTKK    11 


GENERAL    fRJCLI.MlNAlC^'    KKMARKS   UPON   THE   LOCALIZATION 

(,Tiij»icat  />wwn'PNt«  »/  Crrrtrrat  Lcjtiiinti) 

Tin:  physiological  relations  of  the  hraiii  are  such  that  the  symptomn  of 
eerehrji]  disciise  Bn-  ilelrrmined  to  a  grenttn-  extent  by  the  locality  than  by  the 
nature  of  the  lesion.  If,  for  example,  there  arises  at  any  place  a  break  in  the 
cdotinuity  of  the  cerebral  motor  tract,  the  result,  as  we  aln-ady  know,  is 
hemiplegia  upon  the  oppoaite  side  of  the  body.  The  resolt  is  precisely  the 
eanie,  whether  the  interruption  l>e  due  to  a  hemorrhage,  an  abscess,  a  new 
growth,  or  an  eiribulie  siifleniug.  If  in  any  way  the  funclioti  »pf  llie  motor 
fillers  Is  susprtid4'cl,  tlieji  the  mvwsnrv  Be(|iience  in  every  ease  is  a  panilysis  of 
definite  extent  and  definite  characteri^itirs.  Much  the  same  may  be  said  of 
many  other  symptoms  which  a])pear  when  there  is  a  lesion  of  one  or  more 
definite  regions,  but  which  are  never  referable  to  a  special  abnormal  process, 
regardless  of  the  portion  of  braia  thereby  alfucted. 
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Tloiirever  self-cvitKjul  tliese  simple  fetatenipnt*  may  ap|tear.  it  requirefl(  »' 
long  lim«  for  tliem  to  gain  universal  ai^reptanci*  among  pliysicianit.  The  chief 
eau»e  of  (his  va»  tlw  t-o  nee  fit  inn  cntfrtainwd  liv  llie  older  plivsioloffittU  in 
n:gar(l  to  llic  funcliuiis  of  ilie  lirain.  FUmrens,  in  1SI2.  taujjht  that  func- 
tionally all  parts  of  the  cerchrum  were  alike,  and  tin-ix-fnre  any  one  pert 
could  aet  viatriously  for  luij  otiicr;  and  this  view  had  numerous  udhcrcnts 
among  physieians  as  well  as  physiohtgists.  It  was  neverthelens  experiene*; 
at  tlK-  ItedtJJili'  and  the  autopsy  table  which  first  led  to  observationit  and  dis- 
I'Dverit'S  irrenrDiicilidile  witli  tliiri  vit-w.  Ahove  all,  il  was  the  hwions  fiiiind  in 
aplia:*ia  wliich  foret')]  men  to  toc-alize  one  jMirtieiilar  eerehral  Bvmploni  as  due 
to  ail  alTeetiou  of  one  particular  spot  in  the  braiii.  Id  lti6I  Broea  annouoeed 
that  the  appearnnc-e  of  aphasia  in  doe  Hiiefly  to  a  lesion  of  the  left  third 
fruntitl  fonvolution ;  and  this  was  the  star(in(r-point  of  the  doc-trine  of  loenli- 
zation  in  genfral.  Xine  yf^ars  laler  (lft"(l}  npi>enred  tin-  fninous  treatiiM!  of 
Fritsch  and  Uitzig,  detailing  successfu!  attempts  at  excitation  of  the  surface 
of  tlic  brain  iii  animals,  and  thn.i  overthrowing  the  old  idea  that  the  gray 
cortical  sulwtance  could  not  be  irritated.  It  was  shown  that  excitation  of 
certain  places  in  the  <ortox  is  followed  l>y  muscular  a>ntraitions  in  welUlcfined 
portions  (if  tlie  (ipposite  side  of  the  hody,  so  thai  we  arc  justified  in  usituniing 
llie  existence  of  a  numlmr  of  cortical  centers  which  are  ipiite  limited  in  ex- 
tent. These  results  were  s(H>n  eonfirtiicd  hy  numemus  oltiK'rvationtt  in  i-ereiiral 
pathology  in  man;  and  t»-day  mir  infnrnialinn  ahotit  tlie  nmtor  functions  of 
the  cerebral  cortex  forms  \hv  liest-known  p(jrlioii  of  the  doctrine  of  cerebral 
loi!nIi7.ation.  Of  late  years  succeasful  work  lias  been  done  in  this  exceedingly 
difficult  lield  by  ileynert,  Klcdisig.  and  Monakow  among  jinatoniiats;  Ferrior, 
Munk,  GtdU,  and  other  pliysioioyiuls;  and  surh  palbologiRts  as  Charcot  and 
his  ])upils.  N'nthnagei,  Wernicke,  lliighlings  dackson.  liorsley,  and  others. 
It  is  true  tliat  we  are  niily  jtisl  In'^iimiug  to  know  S(imething  obout  the  subject. 
There  are  numerous  contnidictnry  views  of  cerebral  pathology  aRserted,  and 
niimenms  questions  unanswered.  The  following  summary,  therefore,  is  to  Ijl- 
regarded  niei-ely  an  exprcw^iug  the  prevailing  opiniims  nnw  e\isting.  Mui-li 
in  it  11  ill  surely  be  alli-red  in  tlie  cr»ui-s(!  uf  lime;  liut  still  Ibis  doi-trim-  cf 
»{H>i'}al  bH'HlizHlion  "f  llic  viirioiis  ccirbral  fiuuti'ins  marks  out  in  general  out- 
line* the  only  foundatinn  upon  whicli  we  can  hope  to  erect  u  system  of  cerebral 
pathology  and  diagnosis.  In  the  following  sketch  we  shall,  for  practical  nm- 
ewitis,  put  the  results  of  clinical  observations  upon  man  in  the  fon^grouiid,  and 
nu>rely  sjK'ak  incideuinlly  of  the  lur responding  experimental  ai-bieveriienls. 
This  will  be  the  i|uickt*t  way  to  gain  ac<niaintrtnce  with  the  practical  jwiuls 
in  the  diagnosis  of  what  Griesinger  caHed  the  "focal  diseases";  and  then, 
when  we  take  up  the  separate  varieties  of  cerebral  disease,  we  shall  be  able 
to  refer  to  these  general  remarks. 


L  THE  MOTOR  REGION  OF  THE  CORTEX  CEREBRI 

Clinical  observation  and  the  results  of  experiment  Ijoth  teach  that  a  part 
of  the  cerebral  cortex  is  distinct  from  the  rest,  inasmuch  as  it  is  the  exclusive 
seat  of  motor  functions.  This  "motor  region''  (viflf  Figs.  20]  and  S02)  in 
made  up  chiefly  of  the  anterinr  central  convolution  (gi/rus  ctniralis  anterior. 
in  Fig.  201),  and  tlie  jMiraccntral  lobule  (tiV/c  Fig.  2(>3),  which  lies  on  tlw 


Fio.  302. — LsUfal  iwpn-t  of  th<'  hrnin  (after  Ecnii) .     The  motor  rr-Kiin  nf  the-  ooitox.  cnn.tbtlng 
of  tbe  KUteriar  t-rutruJ  coti solution,  aa  wvll  ntt  of  tlic  iiarocciitral  lol>uJo  hIiuwu  lu  l-'iu.  203,  uuii 
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central  conrolution  also  probably  bi'lougs  in  part  to  tlic  motor  zone;  its  im- 
porianoe.  however,  is  undoubtodly  very  mwh  lew  than  thai  of  tlit*  aoteriurl 
milriil  riiiivolnlion.     The  entire  motor  i-<>rlical  rcjiiori  is  also  uimtoniu'ally< 
flifTtTcnt  from  tlu-  other  regions  of  Ilif  corlex.  as  Bt-tz  was  Ihe  Hrst  to  pttintl 
out,  for  il  aloiH*  iMWScsftni  certaiD  large  pyramidal  ganglion  cells.     These  cellsi 
must  t-ertainly  be  regarded  as  the  same  motor-gauglion  cells  from  wliieh  tliej 
filjers  of  the  pyraiiiiilal  tract  arise  {vide  supra.  \mgv  1!)4).     Iltiwever  exton-j 
Hive  the  dcKtructive  proccjistw  which  attack  other  parta  (if  llie  surface  of  thai 
brain,  provided  Ihey  do  not  involve  these  particular  motor  I'-on volutions,  they] 
cause  nn  paralytic  dvriiptonis;  while  nil  diseaHea  wliich  destroy  any  consid- 
erahli*  pi^rlion  of  the  "  motor  "  region  inevitably  result  in  a  motor  disturlMUice 
on  the  op[j«isite  aide  of  the  body.  ^| 

\\>  can  difjitinguish  still  further  in  different  regions  of  the  cortex  special  H 
center*  for  the  various  gi-oup*  of  muscles,  but  we  must  take  special  note  that 
the  individual  t'crilcrf  are  not  BJiarply  distinjriiifihed   from  one  another,  but™ 
that  they  overlap.     Thu«  the  dilTercnt  centers  which  are  associated  have  aa^| 
intitual*'  (vnn<rtiyn,  which  also  wenis  necf-wary  pliysioln^ically.     The  center 
for  tlic  uovemimt£  of  the  facial  miijiLles   (facial  region)   lied,  as  it  would 
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Flo.  303. — AhihtI  or  tliB  m^lian  surfarr  ui  the  corrhrtim,  wliich  i«  «hoWi-n  when  tho  twT>  iM-mi- 
Bphffwa  are  H(>|>urati<d  frtim  laM  h  otlirfr  bv  a  ntigiltfi]  sec-tkn.  U.  Curlew  ■■iillostim.  Tlic  dif* 
fewoPM  in  the  tyiw  have  tlw  same  tn««ninK  af  in  V\s..  2t)t.  The  punrviitral  l-bulc.  iw>  ft  part 
o(  ibu  motor  refn'oti  of  the  cortex,  ia  atiaded.  (Copied  from  EcKBn.  only  theparaccntml 
lobule  is  made  mon*  wliarply  promincat  than  in  the  original.) 


aeeni,  at  the  lower  end  of  the  central  eonvolntiona,  and  partieularly  of  thi 
anterior  central  convolution.  Near  by,  probably  somewhat  lower,  is  found 
the  center  for  the  mnvenients  of  the  tongue.  This  ci-iiter  prolwbly  extends 
to  tlte  fool  of  the  (bird  frontal  convolution,  so  tliai  on  the  left  side  it  is  acconl- 
ingly  in  dose  pnixiinity  to  the  special  nirttor  spm-li  renter  {v'xde.  infra).  The 
center  for  (he  inovemenls  of  the  arm  lies  Romewhat  higher  than  the  center  for 
the  facial,  occupying  rmighly  the  middle  portion  of  the  anterior  and  probably 
the  posterior  central  convolutions.     The  center  for  the  tower  extrcuiitv   is 
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fonnil  partly  in  the  npportiioiat  portions  of  the  central  convolutions,  but  appar- 
tntly  lie*  for  tlie  most  pan  in  the  paracentral  lobule.  The  center  for  the  move- 
ments of  the  trunk  proijably  \u»  in  frfint  of  tht^  leg  c-eut«r  in  the  niosl  jios- 
terior  ]K>rtion  of  the  upjxT  frontal  eonvohition  and  aha  on  tlie  median  surface 
of  that  I'onvniution  (the  fio-called  niurgiiial  gyni«,  the  mttliuu  pyrliyn  of  the 
upper  frontal  convfjlution). 

Within  th^w?  great  cortical  centers  for  the  chief  portiona  of  the  Ixxly  (log, 
arm,  face,  tongue)  there  is  a  mnch  more  accurate  localization  for  individual 
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Vta.  204. —  CI>rawn  aQCorditiK  to  Eckeb.)  Ilxplanation  nf  llie  topognphiaai  rolatiotu  between 
the  nirfMe  of  tht  brain  und  lh*>  nktilt.  c  Finsure  ->(  R^]an<]o.  HV.  and  VC  PoBtcrirtr  nnd 
aiitmor  ccotral  eni«vn]tiiir>i)ii.  S,  Si  and  S\t.  Fbwurc  tf  Sylvius.  P*  F'.  ITppor  and  towrr 
parietal  lobee.     O.'OrcipJuU  lobe     Cb.  CorolxsUum.     T.  Teioiwral  lube.     F.  Frontal  lobe. 


^oups  of  mnscles.  and  perhaps  even  for  individual  muscles.  Thie  fact  has 
been  ei'tnblifihod  espt^'ijilly  hy  tbo  intorestins  experiment*  of  excitation  of  the 
cortex  of  monkeys  by  Ferrier,  norsley,  SfifrriuRton,  and  others.  Pathological 
oliservaliouH  and  OLva.sional  attempt.^  at  excitation  of  the  cnrlex,  which  have 
bi-en  practiced  on  man  after  trephining  or  in  extensive  cranial  defects  arising 
from  injury  or  disease^  have  shown  that  the  conditions  in  man  are  in  general 
quite  the  wirae  as  in  the  higher  apes.  Within  the  left  center  lie  special  centers 
for  the  toeji  and  foot,  rhiofty  almve  mid,  m-conling  to  Rome  authors,  especially 
in  tlie  |Kwterior  central  convnhilinsi.  Then  come  the  centers  for  the  mnvementa 
of  the  foot,  the  knee,  and  then  those  for  tlie  movements  of  the  hip.  In  the 
paracentral  lobule  are  found  chiefly  the  centers  for  the  thigh  and  the  pelvic 
and  glutrt'iil  muscles.  Within  the  arm  renter  and  for  the  most  part  above — 
that  is,  toward  the  leg  ci*nter — are  the  centtTs  for  movfmentB  of  the  shoulder 
and  elbow.  Farther  ilownward  come  the  centers  for  the  movements  of  the 
hand  and  fingers,  cbielly  in  the  anterior  central  convolution.  The  separate 
position  of  the  center  for  the  thumb  ia  especially  noticeable;  this  is  in  the 
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posterior  central  convolution,  adjoining  the  centers  for  the  facial  mnscles. 
Farther  downward  lie  the  centers  for  the  upper  facial  territory  above  the 
centers  for  the  muscles  of  the  mouth  and  lips.  In  the  lowest  part  of  the 
central  convolutions  and  in  the  adjacent  portions  of  the  two  lower  frontal 
convolutions  lie  the  motor  centers  for  movements  of  mastication  (the  centers 
for  closing  the  mouth  are  said  to  lie  above  those  for  opening  the  mouth),  and 
for  the  movements  of  the  tongue  and  vocal  cords.  The  exact  position  of  these 
centers  in  man  is  not  yet  definitely  known.  The  centers,  or,  more  properly 
speaking,  the  connecting  stations,  for  the  associated  movements  of  the  eyes 
to  one  side  (fixation  movements)  seem  to  be  quite  scattered.  We  elicit  these 
movements  (usually  coincident  with  a  corresponding  turning  of  the  head) 
on  irritation  of  the  posterior  portion  of  the  frontal  lobe  (base  of  the  second 
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frontal  convolution)  adjoining  t!ie  region  of  the  centers  for  the  arm  and  face. 
Tiie  principal  centers  for  voluntary  movements  of  ocular  fixation  (and  of 
turning  the  liea<!)  seem  to  he  located  liere  at  tlio  posterior  end  of  the  first 
and  second  frontal  eouvolutitms;  but,  on  the  other  hand,  pathological  and 
experimental  ohservations  favor  the  existence  of  a  center  for  associated  move- 
ments of  the  eyes  in  the  region  of  the  angular  gyrus,  in  the  occipital  lobe, 
and  other  places.  Tliis  multijile  localization  is  perlia])s  explained  by  the  fact 
that  the  movements  nf  the  head  and  eyes  are  closely  a.^sociated  both  with  all 
conii)licatod  activities  of  the  hand  and  with  tlie  functions  of  sense  (listening, 
looking  at  objects).  The  accompanying  diagnnii  (Fig.  "^O.")).  from  a  drawing 
by  C.  K.  Mills,  depicts  the  most  important  localizntions  in  the  cerehrnl  cortex 
which  are  known  at  present. 

The  toj)ical  diagnosis  of  diseases  in  the  motor  region  of  the  cerebral  cortex 
is  based  upon  the  following  considerations: 
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[n  the  first  place,  we  have  already  remarkcrl  (page  196)  tliat  the  relative 
itinns  of  tl>L'  tiiolor  c-untoH  fin*  tlii>  fan',  nrrii,  niid  h-^  arv  shcIi  as  tci  allnw 

ily  "f  iwnlati'ii  imrHlysis  of  any  out-  of  tliciK'  portions  of  tlie  body — that  is, 
"nionoplcpa."  In  fact,  we  already  [wtf-nsi;  n  long  series  of  ohsprvations  wlu^re 
circuniscritjcd  lesions  in  the  motor  area  of  the-  corti-x  pi(«iutt^l  |i.-inily!4is  uf 
nne  sidp  of  the  fare,  or  of  one  ami  or  le^,  and  of  no  other  part.  Sucli  paralysis 
is  tcniiiHl  miiiinple^ia  of  thf  fm^e,  the  arm,  or  tlie  Uiwf-r  oxtrt'irnty.  I|  folIowH. 
frmn  vvluit  hm  Imh-ii  n«id,  that  i-ven  during  life  we  c-iin  stati',  with  cflnsiik-rBblc 
accuracy,  the  spot  on  the  surfsL-e  uf  thu  hrain  where  the  disease  imiht  In?  situ- 
ated. Still  iiiciru  frtfiuenlly,  a  cnnihirifd  panilvfiis  of  two  portions  of  the 
body  is  to  be  ob9er\ed  as  a  nwnlt  of  cortical  k-ftion ;  the  coninioEK^Ht  is  a  i^irinil- 
tannmo  parnlvfi);  of  the  nrni  and  faic;  more*  rarely  wo  we  tlie  nnti  inid  ICfi 
juaraUztKl  t(»;ii'thi'r.  On  tiie  nthtT  hiiiid.  we  nmy  feet  ccrliiin,  from  Hit'  jiosi- 
tion  of  the  niolnr  cciilor*',  that  no  single  center  of  disfat»e  coiihl  paralyze 
siitiuKaneoiisly  the  ]f^  and  the  fufe,  while  the  arm  I'waped  injury.  An  a 
nmlter  of  fact,  no  sncli  crunldnHlion  lias  ever  he^n  oii?erved.  It  is  also  wortjiy 
of  nnte  lliat  the  nillfttesi  tliat- always  act  hihilcrally  (fmntal  niusclis,  rnii.scUw 
of  TnaxticaiioTi,  eye  muscles,  pharynfreal  musi-les,  vocu!-4-'ud  imisclep.  ami 
trunk  nnisclca)  have  also  a  liilateral  inncrvaliiui.  Fntin  each  corri-siinntlitig 
center,  (ibers  pass  not  only  to  tlic  miiscles  of  the  opposite  side'fn.^  is  tlic  cane 
in  the  other  centers),  but  also  to  the  tiarne  side.  A  unihileral  focud  c)f  disease 
in  fluy  L-entcT.  (hcrcfore,  does  not  caiine  paralysift  of  these  nnisclps,  wlule  an 
irritation  of  these  cenlerB  always  prodm^*s  bilateral  muscular  contractions. 

Beeidce  tliia  limitation  of  the  paralysis  to  one  pnKiim  nf  the  bmly  just 
disensscd.  loealizf.'d  disease  of  the  cortex  lias  another  ven.'  eharnet eristic  feature. 
In  it  the  symptoms  of  irritation  of  thL'  motor  centers  art.'  noticeably  frcfpienl. 
There  are  tonic  and  clonic  spasms,  which,  like  the  punilysis.  not  infre<|uentty 
affect  one  am;,  or  the  arm  and  half  the  face.  Sometime."*,  however,  they  in- 
volve tl»e  enfire  half  of  the  Wly.  These  pamxynmal  spa.sinft  are  termed 
"cortical  epilepsy,"  partial  e])ilcpwy,  or  Jacksonian  epilepsy:  for  the  move- 
ments are  just  the  same  as  in  genuine  epilepsy.  NnmenutH  cas(.«  of  dii-easo 
have  taught  us  that  such  circumscril>e<l  ef)iieptiform  attacks  «K-cur  only  in 
affections  of  the  motor  cortex.  They  furnish  bIUI  more  tlefiriile  infornlati(^n 
as  to  the  precise  locality  of  the  lesion — for  spasmsi  in  the  distribution  of  the 
facial  nerve  imply  that  the  lower  third  of  the  central  convolutions  is  chiefly 
alTeeli.ll ;  of  the  ann,  the  middle  third;  aii<l  nf  the  h'j!.  the  iip|icr  iHirlions  i>f 
the  same.  If  wc  liavc  the  opportunity  to  oliserve  such  attacks  of  partial  cnrticul 
epi]e]>sy  accurately,  we  can  almost  always  <leterniine  that  the  twitching  begins 
in  quite  a  limitwl  niu«4*ular  territory — for  example,  iu  the  face,  the  thumb,  etc. 
'I'he  attack  often  begins  with  a  s!i<tht  nen.^ry  anra  {para'sthosia  in  the  part  of 
the  btnly  affected)  ;  then  folhiws  a  tonic  muscular  r-ontraction  which  soon  passes 
into  n  decided  clonus.  From  this  point  the  twitehings  extend,  and  always  in 
the  onier  eorrespondiiij;  to  the  Iih'hI  urranj;eiiient  of  the  different  centers  which 
lie  ne.\t  to  one  another.  It  i»  therefore  always  of  ini[jiirtarice  in  diagnosis  to 
determine  in  what  group  of  muscles  the  twitcbinpi  U-^dn.  because  we  can  thus 
decide  that  the  corresponding  cortical  center  is  the  chief  seal  of  the  morbid 
alTeelion.  In  the  muselei"  innervated  bihilerally  (the  frontal  mnscles.  the  eya 
mnscles,  tlie  nniscles  nf  mastication,  etc.)  the  convulsions  al.»o  occur  bilat- 
erally.    Iu  very  severe  attacks  the  spasm  lumllv  involves  (he  other  half  of  (he 
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body,  the  irritation  being  cnnvcyal  through  Hit--  iWtvn  of  (he  corpus  callnfinm, 
til  tho  iiirrefifioiulinp  mrtir-al  motor  centtTs  of  Uic  other  hfrnisiiherc.  The] 
twiichingB  ufiitnlly  pcrr*i.st  thv  I{iii>;i*t  m  l\u:  iiiU(*L-le>*  fir^t  affectoJ.  In  the  at-l 
l«rks  nf  i-in-uriiscrilii'd  i-orliffll  i?|iilfp8V  thiMV  is  no  di.-Jturhantt?  of  con«'ioll^- 
CCS8,  Imt  if  tliL'  convulsion  t'xlends  in  holh  hiilvt^  of  the  boily,  there  is  u^uaUy 
loss  of  conscioijsni'ss.  or  nt  leiist  a  dt'ciilwl  clouding  of  coosciounnesja.  Tlie 
hidiviflual  Hltack.-  \mt  only  a  *hort  time — alout  one  or  two  miautcs.  After 
thL-y  ccnsv  there  Li!*ually  rt'itiains  a  vorv'  transiton,-  motor  woakncM  or  even  com- 
plete pnrnlynis  in  Ihe  miiH-Ies  most  «ffei'tetl,  whieh  is  in  a  degree  an  indication 
(if  I'xiiaustion  nf  tlie  afreili'd  center.  Iiiiini-dlrttely  after  tin-  ei'^sation  of  ihe 
convulsioiiii,  we  have  n'|»eatedly  been  able  Ui  denionstniti*  the  Hiiliinski  reflex 
ill  one  leg,  and  to  note  its  distappoflranep  later  on.  [Ankle  clonus  luis  also 
h«m  ol^servfd  after  »ueli  c'<mvulsi\e  alluLks. — K.|  Temporary  dlgtTirbances  "f 
ti[>ee(fi  are  often  nsAm-iated  ^lith  riglil-sided  .Tncksonijin  epilepay.  Tlie  relation 
of  etiuviiltrinns  to  permanent  jiarulyt^is  varies  greatly.  Often,  for  exanipl«% 
when  there  Ik  hemorrhage  into  the  ct^nlral  convolutions,  violent  unilateral  con- 
vulsious  wnie  on  (iijnulUineously  with  the  paraly^ia.  In  the  case  of  tunior« 
and  otln-r  lesi»»ns  wliii-h  develop  .-ilowly,  partial  epileptiform  j^pasuia  will  often 
appenr  <|U)te  a  long  time  bi'Tdre  lliere  are  jiersistent  ^ynlpIolns  of  paraU'sii. 
Finally,  it  it*  not  ran*  for  epileptiform  attacks  to  oecur  Ti'{>cattidly  in  regions 
that  are  alrc-ndy  [mralytii'.  Hither  of  tlie  iH'eurrcnces  de&cribeil  in  the  two 
prK-i'ding  fentcnces  are  pnrlicuhirly  strong  evitlence  lliat  tin'  eiirtex  oerehri  is 
diRcased.  ile^iides  the  prunouuct'd  epileptic  attiuks,  (Jii»ttt»e  of  the  motor  region 
of  the  cortex  nniy  give  r'm:  In  hwnt  violent  symptoms  of  motor  irritation,  such 
an  occa.'^ioual  twitching,  rhythmical  twiteliiiig,  tonic  contraction,  etc. 

Concerning  Ihe  itinditinn  nf  sensation  in  ctirlieal  pwlsJes,  much  rnntradir- 
tion  still  exists.  The  experimental  rewarches  of  Monk  nnd  ihc  anatninical 
investigHlioiis  nf  Klfchsig  and  others  luivi-  led  tn  the  tniichi.>*inii  lh«t  the  ter- 
mination of  the  sensory  tract  of  tlie  leninisi-nji,  the  su-called  sensory  sphere, 
is  in  part  in  the  .-^me  <-ortical  region  as  the  motor  cortical  centers.  We  might, 
tlierefore,  l>e  inclined  to  siijiihim-  (Imt  a  dislnrham-e  nf  sensation  would  in- 
varialily  ac<^>mpany  cortical  piiralysis  in  man  ulso.  but  about  this  point  clinical 
oliwrvHticms  do  not  yet  give  perfectly  InirnKniiout^  results.  Krtuii  our  own  ex- 
perience, however,  we  Micvc  that  we  can  say  that  sensor}*  disturbances  are  far 
more  counnon  than  was  furnierly  suppojsod.  It  is  a  remarkable  fact,  however, 
that  the  sen.'^ibility  for  pain  anil  tonperatnn^  i?t  hardly  ever  atTfrteil,  hut  the 
di-iturbance?  involve  the  simple  R-n.-*iitinns  of  touch  aiul  esjA-ciallv  the  muscular 
iipnse  (spufation  of  the  position  and  nuneitienlh  of  the  limbs)  and  the  deep  ^j 
Bensations  of  pres^rc.  This  explains  the  fact  tliat  the  recognition  of  objects  ^| 
merely  hy  touch,  ihir  so-called  stt'ri'ogndstic  sense,  i.-!!  /n'tpiently  disturbed  in  ^^ 
wrlicul  lesions.  When  scnj-ory  dislurbaiiCL-s  of  llits  kind  txist  without  marked 
paralysis  of  the  corresimnding  limb  at  the^amc  time,  a  marked  ataxia  (cortical 
ataxia)  can  frequently  l>o  demonstrated  in  the  latter. 


2.  THE  OTHER  PARTS   OF    THE  CORTEX  CEREBRI,  EXCEPT 
THE    CENTER   FOR  SPEECH 

1.  F^tttftl  Convolntions. — UnilalemI  diseaw  of  llu^  anteritir  portion  of  the 
brain  may  Ih.-  ijuite  extensive  witljont  causing  notable  disturbance  of  any  kind,] 
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Certainly  the  pi'ealost  part  nf  the  u|t|ii'r  two  frontiil  frtiivolutinn?  have  nn 
motor  funt-tloiis.  It  is.  liowi*vci\  tiiiiiiiiaiinii  that  \\\o  jioj'tcrrinr  portion  ron- 
tigiious  to  the  anterior  central  convolution,  ealletl  tlie  foot  of  the  fninlj)!  i-oiivo- 
lulions,  (loiv  t*<)ntHin  nioliir  ccnlers.  We  luive  kIiiIihI  hIhjvi-  (jmijt!  -illii)  Ihnt 
the  iiuitrjr  c-entors  for  i\\v  muen-les  of  the  trunk  are  juituateii  In  the  upper  frontal 
cnnvohition,  ei^ppeially  on  il«  median  aj^pei-t.  This  i»  the  reason  wliy  a  dwidcd 
^wavinji  of  the  Intnk  in  wnlkiiig  uiul  Iiii  staiitlin);  (jui't  aw  in  rn^reliellar  ataxia, 
vitU  infni.)  has  Ih-cii  ri'|u'«t('»lly  ohNcrvi-cl  in  liisenses  of  the  frontal  lolie,  e^pe- 
fiallv  ill  tiiiiiors.  The  lliird  (lowest)  fwiiui  wnivoliitifm  on  the  f<-ft  side  has 
as  we  cliall  soon  »w,  a  cnnneetion  witli  the  motor  prfK-esric:*  of  lijieech.  ^ 

There  is  a  quite  generally  aeeepted  opinion  that  the  cortex  of  tht?  frontal 
portion  of  the  hrain  is  to  l»e  re^nled  us  tlio  "seat  of  tlie  hijihcr  psychical 
functionfi."  Snnie  few  i-aM'H  iin^  on  record  uhew  extimsive  Ijilntcrol  lesions  of 
these  parts  had  for  their  only  ninnifestation-i  meritid  syni]»tonis  (losi;  of  mental 
(unctions,  changes  in  clmraclcr,  the  suH-alled  niorhid  wittiness.  Witzelsucht, 
etc.)  without  any  other  disturbances.  In  fjeneral  paralysis  also,  and  in  other 
forms  of  dtfMienlifl,  the  pnilomiTianro  of  atrophy  in  the  frontal  lohe  i(>  very 
striking,  so  that  it  i*^  actnally  very  jimhahh^  tluit  the  frontal  lolie  hns  a  close 
relation  to  the  higher  mental  prneesses.  Nevertheless,  we  eaunot  en]pha>ize 
too  niiieh  the  fact  that,  at  presi'nt,  we  have  no  wrtain  knowh'djjL'  ahout  the 
precise  form  of  this  relation  or  of  the  nature  of  the  physical  funetiona. 

3.  Parietal  Convolations. — We  know  but  little  atwut  the  fiiuetionH  of  the 
L-ortex  of  (he  pariiMal  loin',  and  the  syiriptom«  whieh  mijrhl  iiulicate  disease  of 
that  portion  of  the  cerehrum.  Aec-ordin^  to  Plechsij(,  a  large  part  of  the 
scrnsory  tract  of  the  teymeiiluin  ends  in  tin-  parietal  cortex.  We  might  there- 
fore expect  (leeided  distiirhanees  of  sensihility  in  diseases  of  the  parietn!  lohe, 
hut  unequivoeal  cliuieal  nnd  aniitomlcal  evidence  in  supiK>rt  of  this  liypothesis 
is  still  almost  wholly  laekin).'.  Observations  on  the  occurrence  of  motor  (lis* 
turhances  in  diseases  of  the  parietal  cortex  are  somewhat  more  numeroitf". 
Outers  for  a^sociMred  movements  of  the  i-ves  seem  to  lie  sitiiattNl  in  this  region 
(in  the  anpiilnr  gyrus).  In  diseases  of  this  region  we  may  often  ohserve  (he 
syniploin  of  the  so-chIIliI  "  eonjupite  deviation" — lluit  is,  the  siinullaneous 
turning  of  the  head  and  ey«=  to  one  si<le.  The  angular  gyrus  is  nUo  said  to 
contain  a  center  for  the  ocular  portion  of  the  facial  (orbicularis  ocnii  muscle) 
and  the  levator  palpehra>  superioris;  hut  of  course  these  ntntempnts  have  not 
been  nniversallv  accepted.  In  lesions  nf  the  left  nnfiular  gv^n^,  the  clinical 
picture  of  iio-cii!h'd  ii)i'\iii   ( ri'/c  infrit)  lias  been  oh^iiTvi-d, 

3.  Occipital  ConToIutions. — The  clinical  and  experimental  investigations 
(Mnuif,  Hitzig,  Moiiakow,  Hensrheu,  and  others)  have  uminiinously  shown 
that  the  occipital  portion  of  the  cerebrum  eonlains  the  cortical  center  for 
visual  sensations.  It  is  here  that  (he  fibers  of  the  optie  nerve  terminate  in  the 
ei>rtcx  ct'rehri.  A  glmiee  at  the  ncconiplinying  iliaiiniin  {Fig.  20(1)  will  nmlce 
it  easy  to  iitiderstand  the  disliirbances  of  vision  whieh  result  from  lesions  of 
the  occipital  lobe.  L  rppre*ent»  the  left  eye  am!  K  the  right,  Vh  the  optic 
ehiasrna,  wliere.  as  Is  now  certain,  some  of  the  fibers  of  the  optic  nerves  crosa 
to  the  opposite  side.  The  fibers  (distinguished  by  a  broken  line)  from  the 
onter  or  lomporal  Indf  of  eatih  retina  extend,  without  crossing,  into  the  eor- 
responding  optie  tract  {Trfu-i.  opL),  while  tfiuw*  from  the  inner  or  nasal  half 
of  the  retina  cross  over  in  the-  ehiasnia.    The  fil«'rs  of  each  optic  tract  pass 
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by  way  of  the  piilvinar  of  theoptio  thalamus,  tho  external  corpuB  frRniciiIattun,^ 
and  tlie  anterior  corijus  quaJrigerninura  to  the  cortex  of  the  ocoijikal   lobtu 
The  right  tm'ipimt  lohc,  fcir  exaiiiplt',  romes  in  thin  way  to  rorcive  thf  filieni 
Irom  the  oiuer  half  of  the  right  retina  and  from  the  iniier  half  of  the  left., 

Tf  the  right  tK-eipiuil  lobe  Iteeonies  flisnr- 
gaiitzecl,  then  the  irnagee  fnrine*!  u|Km 
the  parts  of  the  n>tinn'  juHt  named,  In.*- 
lou^iiig  to  the  left  half  of  the  field  of 
vision,  are  un|>ereeive<:J.  With  each  ey« 
Ihe  puliiNit  M!(*K  only  ^neh  ohjccte  as  lie 
in  the  right  half  of  bi^  field  nf  visinn.  nml 
18  blind  t(i  ail  ttiat  lies  upon  hist  left.  This  ^ 
sort  of  visual  disturbance,  where  each  eye  fl 
becomes  blind  tn  the  same  "  homony- 
iiiourt ''  piirlion»  of  the  field  of  vision,  id 
termed  hemianopsia  (so-called  hotimny- 
niiiU8  lateral  lieniianopia).  A  lesion  of 
the  right  ot-'ci|)itul  Mk  eauses,  tlierefore, 
left-sided  liemianojwiia,  and  rice  Vfrm.  •!«>- 
stnietinn  of  the  left  oi-cipital  IoIm;  entails 
right-flidtMl  licmianop^ia.  [In  a  few  cane^  a  lose  of  vioion  Itas  been  ob^enc^I 
in  symmelrii-al  <(ii«dniiits  uf  tlii>  viAiial  field  in  Ihn  two  eyes  (quadrant  hemi- 
anopsia). Tnvfstigiilii.ijis  Imvf  sliown  that  tlie  s])(.tial  visual  center  is  situatitl 
above  and  bi*low  die  cak-iiriiie  fissure  on  the  iiiei]iftn  asiveet  of  the  oei-ipital 
lube.  The  (il>ers  from  tlie  lower  part  oX  the  retina  go  to  the  rvgion  lielow 
the  cfllcarine  Hssure..  those  from  the  upper  part  to  the  n^inn  almve.  A  Ic^ioa 
limited  to  the  region  above  the  fissure  in  Ihe  right  occipital  lobe  will  vante 
blindoffif  in  the  ut)f>or  riglit-hand  quadrants  of  each  retina — that  in,  tite 
lower  lefi-lmiid  nuiidinnta  of  caefi  visiinl   field. — K.] 

The  anatoniii'fll  (;videnL^>  is  still  cnntrailiitory  an  to  the  precise  locHlizatiAa 
of  the  visual  center.  Disturbances  of  vision  are  found  most  con>:tAnt]v  in 
disea-^ei*  of  the  euneus,  particularly  of  Ihe  c-nrtes  alwiit  the  calcarinc  iiiienre 
and  Ihe  first  ficeipital  convolution  (see  Kig-i.  2(U  and  'i(*'i.  pages  471  ftod  472). 
In  this  regir>n  the  tieiiwitionfi  of  light  as  such  seem  therefore  to  take  titeir  rise. 
Occasionally  the  colcir  sense  is  at  tin:  saiiie  time  lost,  while  in  other  causes  it  is 
preserved.  In  more  extensive  lesions,  and  partiailarly  in  bilateral  le*iiou8  nf 
the  occipital  lolies,  very  jieeutiar  visual  ilisturliuiices  ix-cur,  which,  lH>wever,  all 
require  furllver  careful  study  (loss  of  nptical  orientation,  \o^  nf  visual  memory 
pictures,  loss  tjf  perception  of  depth,  etc.).  Tlie  symptom  of  so-called  "sou! 
blindness"  is  particularly  interesting  (Mnnk).  This  condition  is  wlien  the 
patient  can  still  see  objects,  but  cannot  recognize  what  they  signify.  He  no 
longer  knows  what  to  dn  with  them,  or  he  use-^  them  in  the  most  utterly  wrong 
way.  lie  iiu  huigiT  n*cognizes  his  ac«|iiaiiitan(fs  by  their  appearaocc.  but  only 
by  the  sound  «f  the  voice.  In  diseases  of  the  left  4>ccipital  lolie  llic  coutwc- 
tions  between  the  optic  iniptx-Ksiiuis  and  ideas  of  biugitage  may  sometimes  be 
solely  affcctt'd;  then  there  develop  optic  aphasia  ami  alexia;  the  patient  recog- 
nize)) objects,  but  he  cannot  name  them.  Ife  cannot  read  or  copy,  but  he  ritn 
write  very  well  apoutaueously  and  from  dictation  (compare  tlie  followiug 
section). 
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4.  Temporal  Convolations. — The  relation  nf  the  temporal  lobe  to  hearing  is 
^•ppMrcntJy  uiialogou.-*  with  that  of  tho  occipital  lobe  to  vicion.  l>e^tnictton  of 
th<?  posterior  half  of  thr  i*u]M'ri(jr  tt»iiiix)rnl  <»iiivi»liilion,  «i'M>riling  to  8oiiu>  ob- 
fen'atinns.  ia  apparently  c-ajiuhlo  of  cuusiiig  artiial  tk'afiiiwiii  in  tho  oppriitite 
car;  but  th(<  trrnililc  usiinlly  lii^mppciirs  in  a  vitv  Filuii-t  liiiii'.  Kach  niiiJitory 
iitTvc  is  thtTtfori.^  proliably  cQiincctcHl  witli  both  temporal  Wbfs.  It  is  iimch 
more  certain  tlian  thvae  obiiervatinca  of  actual  di^turbaDce  of  hearing  tbat 
diseaaes  of  (he  [left]  puperior  (firat)  temporal  convohition  caiwe  sn-callcd 
word  doafnoi's  ("soul  deafneti^") — -that  is,  the  loss  of  ptiinprdiension  of 
Bp*tkeii  bmgiin^'e.  We  will  rHurn  again  to  this  condition,  wliieh  is  frtvpieiitly 
assofialwl  with  motor  aphasia. 

We  may  obwrve,  in  toiu-luwion,  tbat  the  olfactory  nerve  ]>n)bably  ends  in 
the  gyms  uncinatus  ami  the  j)flrt8  adjacent  (Fip.  iJOS,  pa}:;©  47'2),  so  that  we 
may  assume  that  that  is  tlie  center  for  smell.  The  renter  for  taste  is  said 
to  be  loratei]  at  the  anterior  end  yf  Ibe  gyrus  fornifatus;  but,  at-wtrding  to 
other  statements,  the  g>TUB  fomicatus  is  said  to  be  the  center  for  pain 
sensations. 

[The  sensori-motor  centers  in  the  Rolandic  region,  and  the  special  centers 
for  vision,  hearing,  and  smell  which  havn  just  been  described,  occupj'  only 
about  one  third  of  the  area  of  th*!  ceirbra]  cortex.  Fleclwig  has  found  that 
the  fibers  connected  with  these  areas  ossumo  their  myelin  sheaths  at  an  early 
period  of  fi'tal  life^  whili?  the  fibfrw  connwU'd  with  other  regioiiH  be*;orne 
inyt'linizwl  much  later.  TIr-k!  other  regions  he  regards  as  nssoeintion  ccniers, 
and  believer  that  they  are  specially  wnturntHl  in  the  higher  intellectual  func- 
tion:?. The  anterior  nssocintion  centen*,  embracing  the  anterior  portions  of 
the  frontal  ronvolntionfl  and  thfi  gyrus  rectus,  are  supposed  by  hirn  to  be  the 
chief  ci-nUTJ*  ft)r  ideas  of  personality.  Tlie  ponlerior  assnriatlon  centtTH  include 
the  pra-ciineus,  the  parictn!  convolutions  ( except  the  jioslerior  centra!  enn- 
vr)]it1i(iti),  tdl  portions  of  the  occipital  wtrtcx  exCT'pL  (he  vi;iual  area,  and  all 
portjons  of  the  temporal  eortcx  except  the  auditory  and  olfactory  areas.  These 
centers  are  supposed  to  be  the  centers  for  ideas  referring  (o  the  external  world. 
The  island  of  Itoil  and  the  part-i  adjacent  form  Ihp  middle  association  center. 
Flet-hsig's  by|K>the.-iL'fi  have  In-en  stronglv  opposed,  c-ipeL'ially  on  the  iinalotnical 
side.  It  is  doubtful  whether  the  proji-ilion  and  the  afwnciatinn  centers  in  the 
cortex  con  Ik*  mi  definitely  distingaiisheil,  hut  the  hypntbe-ics  thus  advanced 
have  also  some  clinical  and  pathological  support,  and  they  present  a  rich  field 
for  further  investigation. — K.| 

3.     THE  CENTERS  OF  SPEECH  AND  THE  DISTURBANCES  OF 

SPEECH 

(Aj>ha*ia  an't  AUirti  CcndiJirms) 

The  Various  Jormi  of  Aphasia  and  their  Anatomical  Localization. —  For 
the  better  understanding  of  this  extremely  interesting  subject,  it  is  necessary 
that  we  should  enter  somewhat  minutely  into  the  pTocosaea  connected  with  nor- 
mal speech. 

Incitement  to  s[)eech — that  \^.  to  Hie  oral  c.\])ression  of  our  tliought'^  to 
others— comes  either  from  an  intenial  impulse  or  from  external  causes  which 
excite  this  impulse.     Speech  alwavs  rwiuiros  internal  mental  activities — the 

sa 
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pn^i'ijco  of  ideas  and  llifir  Iransfnrtimtion  into  that  which  we  wi:«h  tn  crnn- 
iiiuDicate  Uv  !S|H*ch.  When'  Ihon'  iirt'  no  (■omi'})1ion»  tlnTe  ran  be  no  words. 
'Jltc  (U'iiii'dUhI  person  i«  tiilenL,  U'cnuT^e,  like  tliv  newboni  infant  or  the  brute, 
hi-  has  nothing  U*  --^v :  but.  'in  tlio  otiicr  htiiul.  ibe  intpulM!  In  mpL'ak  lutut  alw 
In*  pntM'nU  111  melnttrholir  |)n(ii?nt8  wc  soiiu*tinie«  observe  pcr^ifttent  loss  of 
siwirb,  ii'iT  from  «tiv  \nv\i  nf  Mmn-iliinj;  tn  s«y.  but  hrt'niisi*  [here  in  no  inciti?- 
ineut  lo  the  act,  or  U^ause  iiiliiliitory  influence**  immediately  represus  any  tenrl- 
oncv  to  utter  wimls.  U  we  tiikc  for  jiniiilcct  ihnt  thi-  incnial  iiiiiU'riiil  for 
speiifb  oxij*t^.  then  the  traiisformiition  of  tlii.-i  material  into  actual  >*i)«?ch  ia  a 
resiill  of  iIh'  following  eomjilicatetl  procci^e*.  the  dii-turlMini*  of  which,  indi- 
vidually.  prndufts  the  various  foriiit*  uf  aphatiiH. 

In  the  Hr>t  place,  the  ftpeaker  must  \n-  acKiuaintctI  with  the  word  which  ci- 
pn^^sct;  the  mental  conception.  If.  for  inj^tance,  he  wiahes  to  tell  another  the 
Dime  of  t»onie  unimal,  be  nui^t  know  the  appropriate  wonl — "dog,"  "spar- 
row "  *'  fr*w."  1'i^'^  knowlcdjie,  which,  as  far  ai»  onr  mother  tongue  i»  con- 
cenii'd  we  all  a«iuirc>d  in  ibibUmod.  may.  a.-*  experience  shows,  bo  lout  again 
in  uajie  of  cervbral  disease.  •Umt  as  we  may  nurwlvi*  forget  a  word  mo- 
iiiL'ntarilv.  or  as  any  healthy  person  may,  at  the  sight  of  an  animal  that  is 
iwrhaps  rfllhcr  ranC  I*  "unable  at  the  minute  to  think  of  It*  mime."  so  in 
dincase  one  m«v  f"''K<'t  »"  "J"  «  jTreater  or  le^s  numlwr  of  words.  Such  a  pa- 
tient »***  «  '^"K-  '^^^  knowH  well  enough  ttiat  it  is  an  animal  posses.s«l  of  such- 
and-such  qualities,  but  he  lias  forgolti-n  it*  name.  The  association  between 
the  conception  "dog,"  and  likewise  Iwtween  the  perception  of  a  dog  by  the 

-'  -     -      "'■';•"  '<  log,"  is  lost.     This  condition 
is  due  to  complete  or  partial 


a  .u  n-canrng  ( vUlr  infra  "  word  deafness    , . 

1*       examine  ca^t*  of  amnfsic  aphasia  more  careniliy  we  may  notice  by 

•  1  «n8orvp'''^*'r*'^""'  """  •"^'i"'"'y  "f  ""^  '"***  "'"^'1  ^^^  '*tf  cventunlly 

™V*P^     \Uho'ngb  the  mere  id»'a  alone  dix-s  not  call  the  proper  word  back 

••■■"f^*^  the  MHSory  perception  (so  fur  as  wc  have  to  do  with  external 

^ ^^i^0osw»»^^^  by  assiwiation  rwn]]  the  i-orresponding  word.     It  i?,  of 

*^^*^**.     jjpjjd'v  the  visiuil  perception  which  rccalli'  the  memory  of  the 

^'^■- "pr.   •MofiitioT  *'^'  f"""  *^  speak  of  an  optic  amnesic  aphasia.     In 

•^  mditor)"  imprPMions  (e.g.,  llm  licking  of  a  uatcb,  Ihe  note  of  n 

^s*"  ^*  IX  |„av  nMtore  the  rcctdleciion  of  the  proper  word;  or,  in 

^^"^^^S  9«uationi«  of  touch,  taste,  or  snicll.     All  tlwso  as^ociationfl 

-"^^  '^*  ,^-p,i,,n-'  an«l  ^^^  corresponding  verbal  representations  may 

^v  same  time  or  one  by  one,  or  tbey  may  !«  partially  retained. 

■  tmt%  fcv  the  gimultancouft  action  of  different  spnsory  imprea- 

^,-f'inir  o(  '''*!'**■  ""*'  touch — that  the  idea  of  the  word  can 

(^irtain  cases  where  there  is  only  partial  amnesia, 
obwrred.    Thua  a  patient  forgot  nothing  but  his 


OTc  and  the  appnipriato  vocal  representation  '* . 

18  termcl  amnesic  or  senaory  aphasia,  because  it 

1       of  tin*  memory  for  words.     The  patient  knows  perfectly  well  what  he 
■  hm  to  BflV.  but  tlic  wonls  esca|>o  him.    At  the  same  time,  in  cases  of  pure     ^ 

mneaic  aphasia,  the  power  of  n'petitinn  is  unimpaired.    As  tmon  as  we  say    ■ 

'  I     "to  the  patient,  he  repeats  the  word  fjerfirtly  well,  and  sometimes  be     ~ 
I  ives  that  this  ii^  really  the  correct  word ;  hut  in  other  instances,  al- 

t!!!i^  the  word  is  correctly  repeated,  the  patient  does  not  become  conaciouB 
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own  nanu!.  remenilicrinK  all  other  words  perfectly;  or  the  loss  of  words  may 
be  confined  to  IjuI  nrn":  langimgi-,  tJit  (latient  lining  slil!  jibli-  to  I'xjn-tws  Iiimsolf 
toleral>ly  wt?!!  in  aiuttlitr  ("iigiif.  In  a  case  ol)t>erv'cd  hy  tiravcs,  llie  patient 
still  kntw  the  initial  letter  of  all  words;  if,  for  oxatuple,  he  «iw  a  cow.  he 
would  know  OmI  the  forR>i*ponding  word  began  with  C,  and  would  look  under 
C  in  a  dKtioiiarv  tiJI  he  finind  the  word. 

Amon^  llie  jiiiinesie  dli*turljanciw,  m'c  may  hIho  ilas-s  ilic  diiwrdniion  of 
cIoM'ly  iiMHHiijiU'd  sr<[uenees  nf  words,  iis  iire  foiiml,  for  fxamjile,  in  the  order 
of  nundicrs,  in  the  names  of  tlie  diiys  of  tlic  wn'k,  the  names  of  the  mntitlui, 
familiar  jiriivers.  t-te.  Allhoufrh  such  i<equeiices  of  words  wliich  have  been 
prnelicrd  fnun  childlmod  may  on  the  one  hand  (  fidr  i»fnt)  ;^.-atly  facilitate 
the  prdmmi'ialion  of  llie  indiviiliin]  \vf)rds,  mi  ilir  oilier  Iminl  Hit?  i<iiim'clion 
often  bet-ouie-s  so  loose  thai  tin-  patient  may  repeat  iIil'  whole  list  very  well 
after  any  jK'rmn,  hut  he  i-annoL  iveile  it  spontaneously.  Sueh  tests  often  f\u)v.- 
nimt  interesting  peculiarities.  Thus,  we  linvc  rcpeatedty  noticed,  for  example, 
that  aphnsie  pata-nis  ciiii  rejK-al  the  names  of  tin-  days  of  tiie  week  very  well 
in  their  ordinary  ^^cqnenct'.  hut  that  it  is  very  hard  to  say  them  backward. 
Jlaiiy  palient-s  linil  ^'reat  djllieulty  In  counting  hackward. 

If  the  nnmmry  for  words  lie  retainecj,  llic  next  niiulsitc  for  speaking  is  the 
transfer  of  the  woi-d  ima;;e  into  such  action  of  the  tnuaeles  of  our  organs  of 
speicli  ns  is  cah-idated  lo  ]iro(liicc  tlie  won!  in  )iUL'-*tion  as  an  actual  ,*ourul. 
Tins  motor  process  is  so  coniplicate^l  that  an  extremely  accurate  co6r<lination 
of  movements  is  demamle*!  for  the  correct  pronunciation  of  the  word.  Man 
therefore  possessiw  a  separate  center,  in  wliieli  this  transfer  of  the  word  image 
intci  thir  imiliir  prticessi-s  of  speecli  liikt-s  [ihiiT.  If  this  wnter  lie  diseased, 
there  again  results  a  lotw,  or  at  least  a  greater  or  less  ini]]airnient,  of  speech. 
The  patient  is  in  this  ease  well  aware  of  the  wor<t  he  wishes  to  say.  but  he  can- 
not pnmounce  it.  lie  has,  if  we  may  use  the  expression,  forgotten  the  move- 
ments that  are  essential  In  speuking.  TTis  tongue  and  ]i[)s  are  not  really  para- 
lyzeil,  hut  (lie  patient  nti  longer  ktiims  lii>w  to  make  use  nf  Lliem  for  lalking. 
Hi^  hnj*  reverted  to  the  cnndilirfn  of  childhood,  before  he  had  Irarned  to  talk. 
The  patient  often  makes  the  greatest  effort  to  speak.  The  word  he  wishes  to 
utter  *'  keeps  hovering  hefore  him  '*;  he  moves  his  mouth  in  the  moat  striking 
manner,  hut  brings  f>iit  imly  nn  oceasional  sound,  and  that  inrorreet.  This 
commonest  form  of  speech  disturbance  is  kninvn  as  iiiot<ir  (or  ataxiul  apliasia. 
Of  course  it  is  etpially  iirip4»ssihle  for  tlie  patient  to  repeat  a  word  after  aomo 
one  else.  He  keeps  his  eyes  fixed  on  the  mouth  uf  the  speaker,  and  endeavorB 
to  imitate  the  motions  of  his  mouth,  hut  he  is  either  partially  or  totally 
unable  Id  rcpr<Kliice  the  souiul. 

Motor  aphasia  exhibits  inaiiy  degrees  of  intensity.  On  tlie  one  hand  there 
are  cases  of  eaniplL'Lc  aphasia,  where  th(!  patient  can  utter  only  snefi  separate 
aounds  aa  *'a,"  "e,"  etc.  And,  nn  the  other  haud,  there  are  also  mild  casea 
wliere  there  are  merely  errors  in  pronunciation.  Such  cases  may  best  be 
termed  "ataxic'*  aphasia.  The  patient  pronounces  many  words  eorrertly,  but 
with  others  there  are  such  mistakes  as  the  transposition  of  individual  letters, 
tlie  riiisphifcrnenl  or  omission  of  Icttei-s,  or.  finally,  the  adding  on  of  letters. 
For  examjilc.  he  will  say  "tliens"  instead  nf  "then."  "  widnw  "  instead  of 
"  window,"  "  dipter  "  instead  of  "  dipjji'r;"  "  liefd  "  instead  of  "  held."  "  wrel- 
at^r"  instead  of  "wrestler,"  and  "  lielnow  "  instead  of  "below."    This  mild- 
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est  form  of  ataxia  diftturbanL-c  is  termed  "litprnl  atnxin."  Palienis  nometitiics 
ailix  tlie  same  iiifl|ipropriiite  tprmiDiilion  to  nianv  wnrrlji;  for  (.■sninplc,  a 
woman  useU  to  t-ouiit ;  '"  oncu,  twwii,  threeii,  Tourfn.  tjvpn,"  I'l*-.  In  iiiwt 
instances  the  pjitii-nt  can  pronounce  eonie  wordfi  tolenibly  well,  ollicn?  only 
iniiM-rfci-tlv  mill  ^vitli  fiilliciiltv,  ami  ^lill  oilier^  not  at  all.  I'^uall}'  the  patient 
graJually  loai-ni<  a  few  lonnnon  words  and  t^xpn^sions  (e.g.,  "good  morn- 
ing ")  liy  iin'iiiiH  (if  piTKisIimc't'  in  rrpeating  Mu-ni  aw  ilu'V  arr  iiUrrwl  liy  an- 
ollior.  AD  tliat  he  prdnnuncfs  tlicm  iK'ttcr  and  U'ttcr.  What  i»  vory  rvnmrkablc, 
and  nut  hu  very  lai'e,  is  that  a  patient  will  be  able  wlien  in  a  [mi^^iou  lu  pro- 
nounce a  word,  bucIi  aa  an  cxprepaion  of  an>;er,  an  oatb.  or  an  exclamation, 
perfectly  well,  bef-niiae  it  ia  deine  to  a  c*rluin  extent  involuntarily,  while  he 
eannot  ntli>r  lite  natwc  wiinU  if  ]»•  wishes  to  Kay  thetrt.  ()n<'  patitrtit  under 
our  oWrviition  always  itni<l  "  well,'"'  in  answer  to  Ibc  qnestinn,  '"  How  are 
you?"  Init  she  was  wholly  unahle  to  ix'peat  the  word  "well  "  by  itaelf  when 
anketl  to  do  so.  Assoriatinn  also  often  exerts  nn  appreciable  inlluencc ;  for 
example,  a  patifnt  wito  flmls  it  absululely  inipossiltle  to  proni.tuncc  "six," 
ulti;r«  it  with  [KTfwl  distinctness  if  he  begins  tu  cmint  from  one,  in  the  onli- 
nury  way,  up  to  six.  When  jiaticnts  have  nt  last  nmnageil  to  wiy  the  rigbt 
word,  they  tfonii'tiines  stick  to  it — that  is,  they  eoutiniie  to  rejieal  this  word 
when  they  sliould  say  something  else.  In  many  severe  cases  of  motor  nphaain 
the  wliole  cupacily  for  j^peech  ia  limited  In  a  few  ayllables  or  a  few  brief  phraaes, 
wliich  always  appenr  an  st«in  as  the  (uilicnt  maltps  any  attempt  to  epcak 
(so-callcil  mtniophimti).  A  palirut  of  my  owti  could  for  a  hmg  time  utter 
notliing  but  the  iiicaninglesB  wonls,  ''  selber  mrj  tch  natuHch  seller"  (self  say 
1  namely  self).  The  entire  verlwl  thesaurus  of  another  (female)  patient 
wlmm  I  saw  consisted  of  the  meaningless  sounds  "  hibi  "  ami  "  eibibi/'  Still 
a  third  cotdtl  wiy  only  *'tinne,  tinne."*  The  pati<?nt  in  (|uite  well  aware  that 
wl^al  he  says  is  wrong,  but,  despite  all  bis  efTorlit,  every  attenipl  lu  speak 
excites  these  same  sounds.  It  produces  a  eomical  impression  to  see  the 
patient  use  the  same  invariable  word,  with  all  sorts  of  fiicial  expn^ssion. 
Thus,  tbf  wduian  mentioned  above  begged  fur  things  with  "  bdii."  in  a 
coaxing  toiie.  while  sometimes  she  would  give  vent  to  violent  anger  with 
a  Ioud'*'hibibibi." 

Amnesic  (sensory)  a]>]iasia  may  also  rary  greatly  in  degree.  It  is  only 
ran-ly  oltservcd  in  its*  pure  forin.  but  if  is  Uf^UBlIy  assm-inlcd  witii  motor  aphasia. 
The  amnesic  (scnwiiy)  apliiisia  chics  not  always  consist  of  the  wmplete  loss 
of  memory  of  words,  but  very  often  merely  of  a  disturbance  of  the  iirm  Iwnd 
of  asBociation  between  ideas  and  tlieir  correspon<ling  words.  Patients  with 
sensory  aphasia  therefore  very  often  confuse  their  words  or  form  entirely 
false  and  senseless  words  (so-called  ^mrn  pint  sin).  Such  a  ]niticiil  may  talk  a 
long  while  wilhoat  conveying  any  idea  [o  the  listener,  inasmuch  as  lie  says 
"  brush  "  instcftd  tif  '*  bed,"  or  "  gove  "  instead  of  '*  give,"  etc.  II  is  a  very 
interesting  fact  that  in  paraphasia  the  influence  of  certain  associations  are 
often  manifest.  'J'he  patient,  for  instance,  utiers  a  wrong  wmrI  which  has  a 
certain  resomfilance  in  sound  to  the  right  one,  begins  with  the  name  syllable, 
etc.  rnrely  ideal  a.<i!»o<'intInns  Hoiuctimes  also  play  a  jiart;  tluis,  oni-  of  our 
patientH  railed  a  while  hanilkereliief  "snow,"  etc. 

The  aphasic  <lislurbances  tints  far  descrifwd  all  refer  to  the  p«L»wer  of 
Spi.'etjli — that  is,  to  the  uttering  of  ideas  aloud,  but  we  now  come. to  tltt*  de- 
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Bcription  of  the  JiBturbancL'  in  the  underetamltng  of  spcorh,  whioU  is  often 
asfoiiHteil  with  this  or  whicli  in  raro  casps  iiihv  ort-ur  liy  ilsolf.  This  dis- 
turbtmcp  cniisisls  of  the  patipnt's  inahility  to  iirnU'rstanil  ih<:  wonls  spoken 
to  iiiiii.  although  he  t-an  hear  thtiii  well.  Tlie  word  when  heard  no  longer 
excitea  in  his  consoioxiBneffs  the  appropriate  idea.  The  patient  is  not  really 
dt-af,  for  he  hrars  everything,  Imt  ho  no  longer  unikTstaiii^s  what  lie  Ik^hts, 
ami  he  has  fnrjfnttt'n  what  the  wtirds  signify.  The  vernacular  cimnds  lo  him 
m  ft  /ortifjai  Innjiuiige,  fjf  which  he  knows  notliing  or  of  which  he  haa  learned 
but  little,  would  to  a  well  man.  This  condition  is  best  termed,  according  to 
KitsBTTiauI,  "word  deafness"  or  "soul  deafness."  Wernicke  also  ealls  word 
deafne«*  "sensory  a[>har>in,''  which  does  not  seem  to  iis  fu  lie  'jiiile  cnrreel, 
since  word  deafnt^s — that  is,  the  defective  understanding  of  speech — is  not 
idenlieal  with  the  inability  to  s]H>ak  in  consecjiience  vf  Itjc  loss  of  idt^ui  of  speech 
(amnesic  or  sensory  aphasia  in  the  stricter  sense).  Amnesic  aphasia  and  word 
deafness  are,  of  course,  very  often  associated  fmin  allied  reasons,  hut  it  may 
very  well  he  the  ease  that  a  patient  has  forgolti^n  flic  word  for  an  idea,  hnt 
that  lie  at  once  rccoj^nizes  its  significance  as  soon  as  he  bears  it-  Word  deaf- 
ness is  ill  a  cei'tain  sense  a  higher  degn-e  of  verhal  aniiict^ia.  A  healtliy  peratm 
often  cannot  find  the  W(ird  for  an  idea  in  a  foreijin  language,  but  the  idea 
i-onies  to  him  at  once  if  he  hears  the  word.  It  is  much  harder  to  speak  a 
foreif.Ti  lanpiajie  than  to  understand  it. 

Slighter  degrees  of  word  deafness  are  very  often  (we  might  say  almost 
always)  associated  with  iniitnr  jiphasiu.  We  must,  however,  search  for  them 
(Mrefiilly^  preferohly  hy  giving  the  patient  certain  e<MiHnands  (to  point  to 
certain  ohjects  or  parts  of  the  body,  to  perform  certwin  acts),  avoiiliug  any 
suggestive  help  by  signs  or  expression,  and  s(*eing  whether  he  iiiidcralanda 
wlial  is  said  and  acts  accordingly.  We  may  also  t«vt  him  hy  holding  an  ohjiset 
in  front  of  him  and  calling  it  hy  various  wrong  names  and  then  finally  giving 
it  till'  correi't  name.  We  tliiis  sec  whether  the  jiatient  gives  any  sign  uf  recng- 
nizing  the  correct  name  or  not.  The  detection  of  word  deafncfts  is  nsunily 
liniiteil,  however,  to  concrete  nouns,  certain  verbs  or  adjectives,  but  it  is  hardly 
practicable  to  examine  for  word  deafness  for  any  other  words  (many  ahfltract 
words,  ad\crli«,  etc.),  ep|>ecially  when  the  patient  is  also  aphasic.  W«  very 
often  notice,  Ihererore,  tliat  ajihasic  paticntH  undcn-stund  very  well  the  usual 
brief  (juefilions  directed  to  them,  hut  that  t)iey  are  quile  unal»h?  to  follow  with 
complete  understanding  any  long  speech,  anything  that  is  read  Uj  them,  etc. 
They  often  fail  to  understand  Ijecause  the  rapidity  of  perception  is  much 
impaired.  \Vc  have  seen  iiatient*  who  understood  any  (juestion  or  sentence 
oidy  after  the  words  bad  been  repeated  several  times.  In  such  ]iatientR  we 
also  see  at  times  a  decided  failure  of  memory  of  the  actual  words.  If  we 
reiieat  to  tlicm  any  long  sentence,  they  can  repeat  only  the  first  four  or  five 
words  correctly,  while  tbey  have  wholly  forgotten  the  end  of  the  sentence, 
or  at  best  they  have  retained  the  sense  lint  not  the  sound  of  the  words.  Wo 
can  readily  understand  Imw  Ibis  weakness  of  memory,  or  ahnormally  easy 
fatigue  of  memory,  may  have  an  inhibitory  influence  on  the  understanding 
of  speech. 

The  list  of  distiirbancea  oeciirring  in  aphasia  is  by  no  means  exhausted  by 
ttie  examination  of  the  motor  power  nf  speech  as  such  and  of  the  understand- 
ing of  words  when  heard.    Word  and  idea  are  yet  closely  associated  witii  two 
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other  iiiniles  of  cxprrssion,  wliich  nrt^  liroiiglit  nlwiut  Ditl  by  the  ear  but  hy 

ttiu  eye.  \Vc  meiin  the  iiuiveineuls  of  ininietiu  expression  (or  the  language  of 
Bii^ns  in  the  ordinary  sense  of  the  word)  Ami  then  tlie  far  more  irnp<»rUint 
writtpn  or  printed  optieal  signs — -letters,  tteript,  numbers,  etc.  Here  alao  we 
find  the  close  aiitftoeiations  hetu'cen  i>i|Kn^  and  ith'AH  on  tlie  one  liand  and  aif^a 
and  Hoiindn  on  the  (itliiT.  ThcKC  asMii-iiiltons  may  he  hHiHciied  nr  wholly  hist, 
and  then  there  follow  a  series  of  further  niorhid  Rymptonm  which  are  often 
to  he  observed  aa  existing  with  aphasia. 

The  disturbanees  of  movements  of  mimetic  PXT>re9si<Mi  ("dmimifl"  or 
" a.ti/iiihit!ia  ")  havo  not  a  very  great  praftiiftl  Riifnifieanee,  hut  thpy  often 
sliow  many  inlerestinj;  features.  W«  aru  ot'ien  siirpriwd  tn  we  Imw  ineaiMihle 
aplmsii-  [lotientB,  who  i-uunol  s)H'ak,  an-  in  ptviiijr  expression  to  their  thonjjhta, 
desires,  etc.,  by  signs.  They  sometimes  employ  signs  in  a  way  that  is  quite 
contrary  to  their  upual  nieiining.  Tims,  we  have  often  stvn  imlients  nod  their 
heads  when  they  clearly  wished  to  deny  Romelhliig.  Th«  understanding  of 
Bi^s  made  hy  ot)ien%  may  alM*!  he  ninrli  diminituhed. 

Aijr/ii/fnn,  the  distiirltance  nf  the  [inwer  of  eNpri-ssion  in  writing,  is  far 
more  important  than  nmnfsia.  Wf  can  also  distinguish  here  a  pure  motor 
(ataxic)  and  an  itinncitie  agraphia. 

By  motor  (atjixlc)  agrapliia  we  understand,  nf  ronrse.  not  the  jnahilitv  to 
write  on  account  of  any  ])ar«lyfeis  of  the  arm,  hut  the  innhility  to  unite  the 
dilTi'ii'iit  U'tlers  correctly  to  make  up  the  written  word.  The  patient  is  also 
unnMe  to  (i>py  a  word  put  before  him.  hut  he  can  often  do  this  well  when  he 
canni't  write  st>oM(H(ieo»sly  nr  fnnii  dirdition.  Then  there  is  writing  ninnc!<ia 
(uinne.tio  agraphia).  MoreoMT,  we  must  distingiiifih  lietwcen  true  agraphia 
(h«w  fit  memory  piidires  for  ihc  movcjui-iils  of  wrilin;^  and  written  word*), 
and  itccondary  agraphia  due  to  wonl  uninesla.  If  a  patient  haa  lost  the  siHind 
pictures  of  wurds.  hr  is  naturally  also  unahle  to  write  them.  If  we  lest  more 
carefully  the  ufiility  of  uphasica  to  cxjiress  Ihemsehes  in  writing,  very  intcrcsit- 
ing  relations  of  assfx-iati'in  can  aUn  he  sfiown  in' this  wav:  the  patient  may, 
for  example,  write  a  wrong  word  wliich  in  siuind  or  idea  is  Bomewhat  like  ttie 
word  desired.  The  entire  manner  of  writing  in  eases  of  agraphia  is  often 
Doticeiihle.  The  jmlicnt  htdds  Ins  |H>iiei1  4ir  his  j»>n  with  pi*c*iiliar  awkward- 
ness; he  writes  a  very  small  hand,  <ir  the  letters  gradunlly  grow  suudler.  etc. 

Airxia  has  tlie  saute  n'lati<ui  to  agraphia  that  word  deafness  has  to  aphasia. 
Alexia  is  word  hliiuiness — that  is,  the  defective  undcrstaruiing  of  written 
speech,  the  inability  to  read.  This  disturbance  is  plainly  allied  to  soul  hlind- 
nr-ss  alnive  described  (page  47S),  hot  alexin  may  very  well  exist  williout  special 
Boid  hlin<lm-ss,  since  <inly  the  as)*(N'iatioii  between  the  written  signs  and  (he 
corr('s|Mmding  idea  has  been  lost.  J^alients  with  pure  alexia  can  neither  read 
nor  copy  what  is  written,  but  they  arc  able  to  write  very  well  spontaneously 
or  from  dictation.  Speaking  accurately,  we  must  distinguish  lN?twcen  read- 
ing aloud  and  reading  to  one's  w-lf.  'I'ho  printed  word  when  seen  may  excite 
tlie  idea,  althi'ugh  it  eannot  lie  pronounced  aloud.  On  lln-  inber  hand,  mauv 
patienl.s  can  read  ahoul  without  undfrslanding  what  is  read  or  pronounced. 

In  conclusion  we  may  mention  Itrierty  an  interesting  disturbance  which  is 
aim  closely  related  to  aphasia — the  disturbance  in  the  power  of  musical  expre«- 
Bion  \amu8ia\.  In  these  cases  the  nu'St  varied  morbid  symptoms  may  mi-ur, 
which  refer  both  to  the  perception  and  to  the  reproduction  of  musical  tunes. 


4 


« 


4 


THK  LOCALIZATION  OF  CERIilDRAL  DISEASES 


485 


The  ftgsociatiocs  between  ideas  of  lono  and  the  printtKl  tiole«  may  i*c  loo«ftned 
or  wholly  lost.  Tlv*^  exariiinaiion  of  the  relutinns  exitttiiif;  hetwcen  words  and 
tones  as  lliey  exist  in  &iiiging  is  also  verj'  interesting.  We  have  ofU'n  seen 
aphftHJc  |Hitieiits  wlio  cituld  not  repeal  the  words  of  a  fainilinr  song,  but  who 
could  at  once  utter  the  a»rre('l  wui-ds  plainly  if  they  sati^  it. 

From  all  that  has  l»een  said  we  can  see  how  pxtreniely  manifold  and  in  how 
many  varying  eoniUi nations  ilie  special  symptcmis  of  aphasia  nay  ntrur,  Ro- 
(vntly  a]iliasiii  Hhs  Iwpii  snbdivldnl  fiitih  ii  lar^re  niirnlKT  of  varieties,  and  an 
atteo'pt  linH  been  made  to  demonstrate  a  partii-ular  Inealization  tu  the  tt'reltral 
cortex,  or  n  ili^sfaise  of  certain  iissoriatiuii  jiln'r  tractti  for  each  of  them.  In 
my  opinion,  an  agreement  between  the  actual  conditions!,  wliich  are  frequently 
veiy  complicated,  and  all  tiiese  s<-henjatic  representations,  cannot  he  realized. 
We  must  not  comt^ive  tlial  all  tiie  suparate  prw-eMses  which  are  iieeessary  in 
talking  and  writiu;;,  take  place  in  distinct  "  c-entent  "  lyioiE  next  to  each  olJior. 
We  are  ilealiug  here  with  tlic  fiinctioii  of  a  gri-at  im-clmnii^m  as  a  whole,  all 
the  port*  of  wliicli  are  intimately  ap«M.:iatetl  with  one  another,  a]thou;u;li.  natu- 
rally, the  Beparate  individual  tasks  ore  confined  principally  to  a  particular 
anatomical  rnwhanisrti.  The  nunilier  of  posaihle  variati<ms  of  the  clinical 
pictun?,  hiiwcve'r,  is  so  vast  Lhul  cmly  a  careful  and  ilolailcd  study  of  emJi 
itidivirliial  case  of  aphasia  L'an  give  ns  a  complete  ineiight  into  all  existing 
ditfturbauccp. 

The  Anatomical  Changes  Occurring  in  Aphasia. — As  has  already  been  men- 
tioned, aphasia  wii.-i  the  Hrst  cerebral  symptinn  which  crnilil  he  referred  to  dis- 
fahc  of  any  definite  purt  nf  tht?  Iiraiti.  Tin?  whole  "  tojiical  iliH^'iinsIs  "  of 
diseases  of  the  brain  has  therefore  started  from  aphasia.  As  early  as  IS'iS 
Bouillaud  afliriiied  that  disease  of  the  anterior  lobes  of  the  brain  U  alone 
capable  of  producing  disturbances  of  speech.  In  1836  another  French  physi- 
cian. Marc  Dax,  pointed  out  for  tlie  first  time  that  only  lesions  of  the  left 
half  of  ihe  brain  caufio  aphasia;  and  in  I8(il  Broca  was  ahle  at  last  to  declare 
that  tlte  "  center  for  speech  "  lies  in  the  left  third  frontal  convalutton  ("  Bro- 
ra's convolution").  This  5aw  has  since  l)efn  conlirriu'd  by  nnniernus  autop- 
sies,' but  it  applies  only  to  tnic  motor  aphakia.  If  there  is  motor  aphasia, 
we  may  with  ci-rtainty  assume  thai  there  if  (lisease  of  the  posterior  portion 
of  the  left  tliirii  frontal  convolution.  It  is  in  this  region,  therefore,  timl  those 
cnniplieated  proeessr«  of  motor  coordination  which  are  essential  to  the  utter- 
ance  of  a  word  take  place.  A  sei-rmd  important  and  positive  fact  we  owe  to 
Wernicke:  the  preservation  of  the  vocal  iiicrmiry  piclorcH  of  wparate  words 
lit  contined  to  the  left  upper  temiwjral  convolution.  We  are  justtlied  in 
accepting  this  as  the  •'sensory  speech  center,"  and  in  assuming  a  lesion  of 
this  part  of  the  brain  in  every  case  of  sensory  aphasia.  Complete  dirstruction 
of  Weriiicke'H  convolution  produces  word  deafness  and  complete  word  amnesia. 

What  disturliances  occur  if  the  centers  thenisclves  are  not  dcstmyed,  Init 
the  centripetal  fiWrs  to  the  upper  temporal  convolution,  the  cnnnerting  fibers 
between  this  and  the  third  frontal  convolution,  and  the  descending  liliers  from 
the  latter  to  Ihe  lower  motor  speeeli  centers,  is  a  very  interesting  hut  very 
diBicult  and  cumplii.-ui<^d  question.    .\ll  speech  dislurhanee»  of  this  cla»i  have 

'  Rm<>iit]y,  F.  Marie  has  sKftin  dupuCod  thr  curirctntWH  n(  Bruca'H  aaaumption.  Bui.  up  t« 
ibv  prrifriit  time,  hi*  daubt*  have  not  t>rcn  nhli-  to  di>stroy  the  cnrrecIOOM  of  Broca'a  dontijne, 
ftt  U^  in  it«  m&in  points.     [See  page  488. — K.J 
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been  designated  as  subcortical  aphasias,  or,  in  part  also,  as  conduction  apha< 
sias.  We  are  justified  in  assuming  this  form  of  aphasia  if  an  accurate  exami- 
nation of  the  affected  patient  shows,  not  a  complete  loss  of  memon"  for  vocal 
memory  pictures,  or  for  the  necessary  motions  for  ttie  reproduction  of  words, 
but  only  a  failure  of  reproduction  of  these  memory  pictures  under  certain 
conditions.  Thus,  for  example,  existing  word  deafness  where  the  ability  to 
understand  written  language  and  to  write  is  preserved,  can  1)0  due  only  to  a 
8ul)cortical  lesion  of  the  conducting  mechanism  of  the  temporal  lobe,  since 
the  ability  to  read  intelligently  in  itself  presupposes  the  preservation  of  word- 
memory  pictures.  Many  varieties  of  conduction  aphasia  are  produced  by 
lesions  in  the  vicinity  of  the  left  island  of  Reil,  for  here  there  are  evidently 
numerous  association  filwrs  for  the  separate  speech  centers. 

The  understanding  of  written  language  may  be  lost,  though  the  ability  to 
recognize  tlie  spoken  word  and  to  talk  is  preserved.  In  such  cases  (pure  alexia, 
or  so-called  word  blindness)  we  may  assume  a  lesion  of  the  lower  left  jjarietal 
lobe.  A  distinct  "writing  center"  cannot  l)e  demonstrated.  Writing  and 
reading  are  functions  wliich  do  not  by  any  moans  constitute  as  important  a 
part  of  the  organization  of  man  as  talking.  There  are  countless  mentally 
normal  pcoj)Ic  who  can  neither  read  nor  write,  but  not  a  single  one  who 
cannot  talk.  Not  audible  speech,  but  "  internal  speech,"  is  the  netressary 
result,  as  well  as  the  necessary  premise  of  incisive  intelligent  thought. 
Writing  and  reading,  on  the  other  hand,  are  acquired  useful  abilities  and 
activities,  wliich  are  based  on  the  presence  of  the  sjwoch  mechanism.  In 
cerebral  affections  other  organized  activities  and  occupations  may  l>e  lost  jui^t 
the  same  as  the  acquired  ability  to  write.  These  very  interesting  disturbances 
have  been  designated  as  apraxia  {H.  Liepmann). 

Finally,  wu  must  note  tliat  the  congenital  localization  of  the  separate 
speech  centers  in  the  left  cerebral  hemisphere  applies  <mly  to  right-handed 
I>e(>ple.  In  Icft-lianded  individuals  the  speech  centers  (though  not  invariably 
so)  are  located  in  the  right  liemisphere. 

No  general  rules  cjin  he  laid  down  as  to  the  ]irogiiosis  mid  course  of  aplui-'ia, 
inasmuch  as  t'VfTVthing  must,  of  course,  de|R'nd  U]n>n  the  nature  of  the  disease 
which  cxcitrs  till'  aphiisiii.  In  the  ajihasias  due  t<i  ccrchrnl  hcnmrrhnge  or 
<'crcbral  I'liilmlisiii  (riili-  iufru),  which  arc  the  most  i-oiinnon,  we  very  often 
<»hserv(?  that  llu'  disliirliiinccs  are  very  marked  at  iirst.  hut  that  they  gradually 
diiuinish  or  wholly  disappear.  On  the  other  Iminl,  there  are  nls«>  cases  of 
ahnost  cornjilctc  motor  njduisia,  which  may  persist  for  years  until  the  death 
of  the  patient.  [When  aphasia  occurs  in  childhood  it  usually  disapiwars 
completely,  i)crhaj)s  because  the  other  hetiiisphcre  of  the  brain  hct-ouies  etlu- 
cated. — K.] 

In  regard  to  treatment  we  can  here  mention  only  one  thing,  that  method- 
ical training,  in  the  form  of  actual  lessons  in  speaking  or  writing,  may  some- 
times be  of  sonu"  service.  In  motor  aphasia  we  may  give  lessons,  just  as  to 
deaf-mutes,  by  assisting  the  new  practice  of  the  necessary  muscular  niovt»- 
tiicnts  by  visual  impression.s,  while  in  verbal  ainncsia  methodical  training  of 
the  memory  is  necessury  for  a  new  "  impression  "  of  the  forgotten  word.  Ot 
course  all  such  training  demands  much  tsu-t  and  patience  on  both  sides. 

[Dejerine's  Views  on  Aphasia. — The  doctrines  of  Dejerine  and  his  pupils 
bare  aci^uired  so  much  iiuporlaiicc  iu  the  study  of  aphasic  disturbances,  and 
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these  doctrinep  differ  so  much  from  the  views  expresped  above,  that  it  seems 
advijiable  to  givp  a  brief  synopsis  of  thorn. 

Ac-cording  to  DeJLTine  there  are  only  three  t'cnters  fur  imageft-of  language: 
Broea's  center,  for  itiolor  iiiingcs  of  artieiiljilion.  at  the  foot  of  the  left  third 
frontal  convolution;  Wernicke^  cciitpr.  for  iiiulilory  images  of  words,  in  the 
posterior  jmrt  of  the  first  hucI  seciuKt  left  teni]H»raI  eoiivolulinns;  and  the  cen- 
ter for  visual  images  of  wonls  in  the  angular  gyruft.  The?e  three  centers  form 
the  "zone  of  Inngiiagc."  nud  i^urrnLinfl  the  extrt'mity  of  the  fisfture  nf  Sylvius 
like  a  horseshoe  (eee  Fig.  aii5,  page  474).  They  are  eonnecleil  with  one  an- 
other arii3  also  with  the  adjacent  8ensori-inot<tr  eenler  (i-spwially  tlitil  [Mirt 
whieii  (.-(MiUiins  eenters  for  the  lips,  tonguu,  and  larynx),  and  the  visual  ami 
aitiJitury  centers. 

The  zone  of  language  may  be  affected  by  diBeniift  in  two  way»:  (1)  The 
legion  may  destroy  a  ])art  of  the  zone  nr  its  intrlutiie  filjers:  or  (3)  it  may 
isolate  a  part  of  the  xone  from  (he  niijnn-nt  enrtex.  In  the  first  case — aphnsin 
from  lesion  of  the  zone  nf  language,  true  apha.'^ia,  or  eortieul  aphasia — internal 
language  ah  a  whole  and  aJl  the  Terms  of  language  will  be  alTeetcd  to  a  gt-euter 
or  less  extent,  although  the  dominant  clinical  phenomena — motor  aphasia, 
word  deafneivs,  word  biindnetss — will  vary  with  tlie  seat  of  the  lesion.  The 
idea  of  the  word  is  affected,  and  thi«  gives  riae  to  a  eonniilerable  degree  of 
mental  impaimLeut. 

In  trur.  nmtor  nijlia.sia  fmm  dcstnictlnn  of  Broea's  center  the  patient  may 
niter  an  otcasional  word  (vide  supra,  page  483),  but  he  h  unable  (o  do  more 
than  that.  \W:  hai-,  mnrcovcr,  lo.«t  the  idea  of  the  word  so  {oniplctely  that  ho 
eanrml  i-ven  indicate  the  uundter  eif  syUHble^  (»f  whieh  it  is  fnnipnsi-d,  und  he 
u  wholly  unable  to  write  spontaneously  or  from  dictation,  except  thai  he  can 
BoniPtiitiiw  write  his  name  or  some  very  familiar  word.  The  uoexlHtcuce  of 
agraphia  is  chnraclerlstic  of  this  form  of  motor  aphasia.  There  is  no  marked 
word  deafness,  although  the  Hpontaneous  evuiealiou  uf  aiidilory  images  is  af- 
fected and  the  patient  lias  ditlicnll}'  in  comprehending  rapid  speech.  Word 
blindness  is  Wn^ti  itiarkt^^l,  and  in  ropying  (lie  pnlient  will  <l-u])\  print  as  seript. 
Id  tme  word  deafness  from  destrin-tiini  nf  Wcrnirke's  i-t'iitcr  tin'  ]»aliiiit  iimy 
seem  (h'Mf,  confiisi'd,  (»r  even  demented,  altlioiigli  the  incnlal  fiiilure  is  iiiinh 
le^  than  at  lirst  it  ii]>|H;'ar4.  'I'liete  is  inability  <•>  utiilcrsland  u  Init  Is  said,  nnd 
the  loss  of  all  auditory  images  deprive*  the  motor  c-enter  of  any  regnUitor.  so 
that  Ihe  patient  iiwR  wrong  wortls,  nr  even  mere  jargon— purnpbasia  or  jnr- 
gon-aphusin.  There  is  usually  some  word  LlJnrlnesp  and  the  patient  bci-onies 
unable  to  write,  or  else,  on  account  of  the  loss  uf  t)ie  Idcji  of  tlif  word,  lie  may 
write  ntinsi-nso  or  jargon — JBrgon-agrajihia.  Wlii-n  lie  I'ojiicfi  lie  u^-ually  makes 
&  servile  copy,  copying  print  as  print  and  script  as  script.  In  Irvr  wnnl 
blindness  there  is  aUo  ctmiplele  agraphia,  and  sonic  degree  of  word  dcnfnes* 
and  paraphasia.  In  these  sensory  forms  of  tnifi  aphasia  there  is  less  likely 
to  be  any  pnrfllysis,  owing  to  tlic  situation  nf  Ihe  alTwted  centers. 

When  the  zone  of  language  is  still  intact,  hut  when  tlie  lesion  has  giinply 
cutoff  the  connections  of  its  ccntcrb  with  other  centers,  we  find  the  e^inditlon 
which  Di'jerine  calls  pun-  aplmsia,  or  subeortiirtl  aphasia.  In  Ihesc  cases  in- 
termd  limguage  is  unatreeted,  the  idea  of  the  word  is  n-laincd.  iind  there  is 
never  agrapbin.  The  syinploms  are  referable  solely  to  the  utTected  CLnitr*r. 
With  ftttre  motor  aphat^ia  the  patient  can  wTite  normally  and  can  tell  the 
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number  of  syllablos  in  a  word.  With  pure  word  deafness  the  only  pyniptnnis 
are  inability  to  understand  what  is  said  and  to  write  from  dictation.  With 
pure  word  blindness  there  is  also  right  homonymous  hemianopsia,  and  the 
patient  eopiea  in  a  servile  manner,  but  there  is  no  agrapliia ;  he  can  write 
normally,  both  spontaneously  and  from  dictation.  In  no  form  of  pure  aphasia 
is  there  any  mental  impairment.  Dejerine,  furthermore,  does  not  Wlieve  that 
there  is  any  special  writing  center  at  the  foot  of  the  second  left  frontal  con- 
volution or  anywhere  else;  for  there  is  agraphia  in  every  case  of  lesion  of  the 
zone  of  language,  and  the  agraphia  is  manifested  not  only  by  inability  to  write 
with  either  hand,  but  by  inability  to  produce  words  intelligently  by  arranging 
lettered  blocks  or  by  the  use  of  the  typewriter. 

Marie's  Viewg  on  Aphasia. — Marie's  views  on  aphasia  require  a  little  fur- 
ther consideration.  He  has  shown  that  many  of  the  varieties  of  aphasia  which 
have  been  descril>ed  are  based  upon  theoretical  considerations,  and  have  no 
counterpart  in  clinical  experience.  He  cont^-nds  that  Broca's  convolution 
plays  no  special  part  in  the  function  of  language,  and  that  the  sensory  aphasia 
of  Wernicke  is  always  associated  with  intellectual  defect,  the  disturbance  of 
speech  being  due  more  to  that  than  to  the  involvement  of  any  special  speech 
centers.  There  is  but  one  form  of  aphasia,  the  sensory  aphasia  of  Wernicke 
due  to  a  lesion  involving  the  left  temporal  lobe,  which  is  characterized  by  a 
disturbance  of  the  general  intelligence  and  by  a  specialized  intellectual  deficit 
of  language.  If  there  be  in  addition  a  lesion  of  the  lenticular  zone  (that  part 
of  the  brain  lying  inward  from  the  island  of  Keil),  there  is  also  a  motor  dis- 
turbance of  siMJcch,  anarthria.  The  left  third  frontal  (Broca's)  convolution 
has  nothing  to  do  with  the  function  of  speech.  The  intellectual  deficit  in- 
volves much  more  than  the  function  of  speech  if  the  temporal  \o\ye  Iw  affecte<l. 
There  is  failure  of  memory,  descriptive  gesture,  association  of  ideas,  profes- 
sional knowledge,  rending,  writing,  and  the  comprelicnBion  of  written  and 
oral  speech.  Word  blindness  and  word  deafness  are  simple  intellectual  troubles 
in  the  comi»reliension  of  language,  and  not  sensory  at  all.  While  these 
hypotheses  are  not  accepted  by  the  majority  of  neurologists,  it  must  never- 
theless In;  admitted  that  the  varieties  of  aphasia  that  have  Ihth  descrilied 
seldiiiii  occur  in  micoinjtlicnteii  forms,  and  tiuit  intellectual  defirt  is  very 
often  jtn-sent.  In  the  examination  of  an  aphasic  jiatieut  we  sliould  note 
whether  tlie  patient  can  speak  voluntarily,  using  the  right  word,  whether  he 
can  und(Tstan(l  what  is  said,  whether  he  can  read  intelligently  and  write;  fur- 
thermore, we  sliould  nr)te  whetluT  he  can  repeat  what  is  said  to  him,  nwl 
aloud,  write  fnmi  dictation  and  copy.  It  is  (iften  the  ease  that  patients  can 
understand  simple  coniniands,  such  as  a  re(|Ui'st  to  )iiit  out  the  tongue  or 
close  the  eves,  and  fail  to  understand  any  more  i-oriiplicatcd  sentence.  Some 
patients  can  res)mnd  l)y  shaking  or  nodding  the  head,  but  yet  do  not  respond 
correctly. — K.] 

4.    THE   CENTRUM  OVALE,  INTERNAL   CAPSULE,   CENTRAL 
GANGLIA,   AND    REGION   OF   THE    CORPORA 
QUADRIGEMINA 

Centrum  Ovale. — The  white  snhstimec  nf  the  iiemispheres  is  made  up.  so 
far  as  we  know  at   j)rescnt,  both  of  commissural   iil«;rs,  which  connect   the 
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varicus  eorticul  centers  togflluT,  and  of  fibers  which  proowHl  downwanl  fmm 
till-'  centers  nf  the  wirlex  ami  ifitinirt  tlipn?  tfiitLTH  with  jwciplieral  parts,  of 
tht'  htxiy  (corona  radiata).  As  to  the  syrnptitms  caufMn!  Ity  ilisfaso?-  which 
<lt'8tmy  the  comiiiis-surai  iibei-s,  there  w  hardly  auytliijig  kiinwii.  Wo  can  only 
surmitse  that  in  case  r>f  disturbant^s  of  a^ociation,  i*uoh  as  we  have  t^iidiei) 
un<i<!r  aphasia  ami  kiuilrwl  (iifmnlers,  we  should  consiiliT  Icsiritii'  «if  itniimis- 
siinil  fibers.  at>  of  llmse  (iiniiccliiiK  b>>,'{'lher  (lie  teni]K»rnl  and  frniiUiI  Inht-s. 
the  'X?cipiUil  and  frinial  lrtlw>.  t-U:  A  hi-eak  in  Thi.'  continuity  of  the  filjers 
of  the  corona  radiata  must,  of  course,  result  in  the  same  aymptomsi  as  if  the 
correspondinfi  center  were  ilnelf  destroyed.  Thi!i  exphiint*  why  cireunif'cribed 
lesions  of  the  eonlrum  ovale,  if  they  involve  the  motor  fibers  of  the  (t>rf)na 
radiata.  which  prot-it-d  from  llie  ei'utral  t'onvolutinns  (and  only  if  they  do 
this),  cause  lutnipli^Ja,  or,  if  very  iiinitwl.  inonoplt-gin.  In  an  nnalogona 
mnniier,  diwase  of  the  w^hile  subBtance  of  the  ocL-ipital  lobe  may  entail 
hemianopsia;  of  the  temporal  lobe,  auditory  disturbance^,  such  a.-*  word  dcaf- 
no^s.  More  than  once,  quite  exten-;ivG  diseafn  of  the  \rliilc  pnbstance  of  tho 
frontal  loiie  on  0[ie  side  has  Iwen  di^^-overed  jiositnuirtein,  allbou^li  no  synip- 
toiiis  wliatuver  had  IrtM-n  conscHl  by  it.  Only  when  the  coronal  iiberji  which 
proceed  from  the  left  third  frontal  convohttion  are  involved  in  disease  is  motor 
or  ataxic  npluisiu  inevitable. 

Internal  Capaale. — The  most  important  facta  relating  to  the  functions  of 
the  internal  cup*iule.  atJ  far  a-s  at  present  known,  have  been  already  stated.  In 
particular,  it  was  pointed  out  that  throujrh  the  posterior  liniii  of  the  internal 
capsule,  in  a  enmpjiratively  narrow  Kpaee,  passes  the  pyramidal  tract  on  its 
Wiiy  fniin  the  i'eiitnil  ctmvnlutions  to  thy  crura  ccn-hri  (^ee  Fig.  IS.I,  pygc 
I'.Ki).  'i'liif*  is  ihe  place  wlicrc  even  a  very  liniitc-d  fotral  diticnw  must  ktad  to 
complete  hemiplegia  on  the  opposite  side  of  the  body.  C'linicjil  experience 
also  shows  that  tho  largest  nundwT  of  case^  of  persistent  heniiplepia  are  ocea- 
:<iMn(Hl  liy  di.-seasc  in  this  spot.  The  arraiigeim-nt  of  the  ilbers  Jn  this  region 
it4  siicli  lh;il  the  fibers  for  the  face  are,  for  tin*  innst.  [mrt.  iintertor;  hack  nf 
them  the  filjcrs  for  the  hypoglossiis,  the  fillers  for  the  arm  ncvt,  and  the  libers 
for  the  leg  (Kjsterior.  In  a  brilliant  experimental  study  Horsley  and  Keevor 
have  shown  that  in  monkeys  tho  different  motor  portions  of  the  internal 
capsule  cun  he  M'pnrntely  irritatr-d  in  a  much  more  exact  fashion.  They  found 
in  these  es[n'riirft'ri!s  tiiat  (lie  motor  fibers  nf  the  intrrual  r-apsiile  showed  llm 
following  arrangement  from  before  backward:  Opening  the  eye*,  associated 
movements  of  the  head  and  eyes  to  one  side,  tongue,  angle  of  the  mouth, 
shoulder,  elbow,  wrist,  fingers.  Iluinib.  trunk,  hip,  ankle,  great  toe.  other  toes. 

The  sensory  tract  {c/.  page  IHij,  and  Fig.  Vi'},  page  l!t3)  lies  at  the 
posterior  extremity  of  the  internal  cap-nlo,  and  ajiparently  includes  not  only 
tho  fdK^rs  for  euliinemiK  .sensation,  but  altio  for  the  organs  of  special  sense. 
r<iiiiplete  disorganization  of  this  spot  nuglit  therefore  to  cause,  in  the  opposite 
half  of  llie  body,  not  only  ana-i^thesia  of  the  skin,  but  al^)  simultaneously  a 
corresponding  impairment  nf  ^mell,  taste,  and  hearing,  nnd  liemianopitiA — iu 
short,  a  so-called  complete  cerebral  hemlanjesthesla.  Still,  in  regard  to  this 
very  point  we  are  iruu-h  in  reed  of  further  and  definite  ohservalitins.  We 
have  to  deal  usually  only  with  partial  heiTiianrr.-*thcgias,  particularly  with  a 
combination  of  lii>niiannfisia  and  seasury  distorluincrs  in  the  extrcniities.  etc. 

Certain  practical  conclusiona  in  regard  to  diagnosis  can  be  deduced  from 
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the  preceding  facts,  A  purely  mot^r  hemiplegia,  tinaUeinJed  hy  impflirment 
of  pern^ation,  implies  a  lej^ion  that  does  not  involve  the  posterior  portion  o(  ibe 
internal  L-apsule;  but  probably  this  portion  is  ali^o  affected,  when  there  is  not 
only  pftrntysi.-*,  but  cou&idoralile  sensory  disturbance.  The  M?n?or}*  disturbanre 
doc^  not  invariably  cxlurid  to  all  the  senses;  quite  often  there  U  nothing  but 
cutaneons  anx^tlie^in. 

Ijftsions  in  llie  neijrhhorhood  of  the  internal  capsule  may  aleo  cause  syrap- 
toms  of  Irritation  of  the  tract*  which  pass  through  the  internal  capaule.  Thns 
unilateral  (symptoms  of  motor  irritation  in  particular  have  fr<-<|ii.?nllT  been 
oliscrvcd  in  the  form  of  choreic  twili-l;ingfl  (:-o-C!iIled  ftost-hcmijili^gic  ohorca, 
vide  infra),  and  unilateral  srmptoma  of  sensory  irritation  (pain,  panwlhcL-ia) 
may  also  be  caused  sometimes  by  lesions  in  the  vicinity  of  the  posterior  portion 
of  the  internal  capsule  (Kdinger). 

Central  Ganglia;  Caadate  Nucleus  (Corpus  Striatum  Proper),  Lesticolar 
Nacleat,  and  Optic  Thalamus. — Mur  knowledge  of  the  physiol.ijjical  iinix.rtam'.' 
of  the  large  central  ganglia  is  still  very  slight  If  we  find  a  lesion  in  the 
corpus  striatum  at  autop-*y  in  a  palleat  who,  during  life,  showed  hemiplcgic 
disturhancL's  we  arc  iilwayt'  justified  in  attril>uting  the  hemiplegia  to  an  in- 
volvement of  the  closciy  adjacent  internal  cap-ule  (vide  supra). 

Scarcely  anything  is  known  definitely  alxiut  the  focal  ?ymptom8  vhieli 
would  indicate  a  lesion  of  the  lenticular  or  the  caudate  nucleus.  According 
to  recent  ex)>eritticnts  on  animals,  tlie  lenticular  nucleus  contains  centern  for 
regiilutiiig  heat.  The  i*triking  changes  in  tempernturc  sometiracs  seen  in 
cerebral  affwrtions,  or  tlie  elevations  of  temperature  occasionally  observed  after 
apoplexy,  could  therefore  be  brought  into  possible  relation  to  diseases  of  the 
ienlicular  nucleus,  hut  aceurntcr  <ilis<>rvalionK  are  itlill  nlmost  wholly  larking. 
Vonicul  coiilml  limy  pottsihly  nli«i  depend  on  the  curpus  fitrinlum.  At  ji'flst, 
inconlineru'if  of  urine  hnt*  ln-t'n  olKicrvn!  in  cnsi^  of  hiliileral  softening  of  this 
region.  But  this  condition  may  he  interpreted  in  so  many  other  ways  that  it 
doe«  not  |>ennit  of  any  definite  physiological  deductions.  [Dana  has  found 
softening  in  both  lenticular  nuclei  in  »nmc  cattes  of  gas  poisoning  (carbonic- 
oxid  gas),  associated  with  coma,  vasomotor  disturbaneos,  and  gangrene  of  the 
skin^ — the  "Hyridrome  of  the  i-nrpui^  Ktriatum." — K.]  It  is  asK-rted  that  the 
optic  tliidamus  is  of  importance  for  the  movements  of  mimetic  expression 
(Hwhterew,  Xollinagel).  lo  hemiplegics  we  sometimes  see  that  the  lower 
half  of  the  face  on  one  side  cannot  he  moved  voluntarily,  hut  it  is  moved  very 
actively  in  emotional  expression,  such  ae  laughing  or  crying.  In  such  eases 
we  can  decide  tiiat  the  thalairms  is  Intact,  wliile  in  lesion  of  the  thalamvis  the 
contrary  is  olwerved — the  affected  half  of  the  face  can  be  moved  voluntarily, 
but  it  remains  completely  rigid  in  emotional  expression.  As  to  sensory  fnnc- 
lions,  there  is  only  one  wlilch  the  optic  llmlamns  is  certainly  known  to  pos!ie-=4 
— the  central  termination  of  pome  fibers  of  the  optic  nerve  lies  in  its  poBiterior 
portion  {the  so-called  pulvinar).  while  other  fibers  go  to  the  corpus  genicu- 
latum  extemnm.  Destruction  of  the  posterior  part  of  the  thalamus  aecord- 
ingly  ])roduces  complete  hetniannpsia  (iiJr  jHige  478)  of  the  opposite  side. 
The  prnxiinily  «'f  the  thalamns  iird  the  other  optic  tracts  to  the  posterior  part 
of  the  intpmal  eapsiik-,  in  wlijcli  the  sensory  tracts  run.  explains  how  tite  syinp- 
tom-coiti[)k'x  of  lieniialaxia  unci  dislurhancp  of  the  muscular  sense  combined 
with  hemianopsia  is  produced.    We  liave  repeatedly  observed  this  clinical  pic- 
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ture.  Tlte  thalamus  is  also  very  probably  connected  with  other  centripetal  fihprs 
from  the  lemniscus,  but  we  do  not  know  positively  whether  these  are  sensory 
or  coordinating  fiber?,  and  pfitholofri'  has  not  yet  taught  ih  as  (o  the  functir>n9 
of  the  thalnnius  in  this  rcgtird.  Focal  dii>eu«'  of  the  thalamus  has  repeatedly 
occasioDcd  post-bemipltjgic  synijitonia  of  irritation  ("  portt-hemiplegic  chorea," 
viile  supra),  as  is  t^sily  to  be  explained  from  the  propinquity  of  the  pyramidal 
tract.  [Kousay  and  IX-jerine  consider  that  a  lesion  of  the  nptic  thalamus  may 
give  rise  to  a  fairly  definite  proiip  of  aymptnmi* — nauicly :  A  pHisiclent  heniian- 
ffisthesia,  more  or  less  marked  for  the  superficial  varieties  of  eonsibility  (touch, 
pnin,  tcjiipcraturc),  but  vi'ry  pnmouncc*!  for  dt^i'p  (musculHr)  eeiisihiiity ;  a 
Blight  hemiplegia  without  contracture,  which  rapidly  disappears;  slight  hcmi- 
otaxia  and  more  or  \vf.~  cimplcte  a^tcrcA;rnosi!- ;  severe,  pcr^it^tcnt  paroxystnal 
paini  on  the  alfeclwl  eidc;,  whi<:h  arc  often  inlolcralilc,  and  do  not  yield  In 
anal;:;esics;  choreic  or  athctoid  movements  of  the  limbs  on  the  paralyzed  side. 
The  eensory  troubles,  including  ataxia,  arc  duo  to  the  thalamic  lo-'^ion,  the 
iitotnr  troniile^  to  an  irvfilvf-iiicnt  nf  the  internal  capsule. — K.| 

Corpora  Quadrigemlna  and  Crura  Cerebri. — Diseases  of  tlic  c'lqtnra  ipindri- 
gtmiuu  arc  infrequent,  and  usually,  Minn  they  do  occur,  they  are  merely  a 
part  of  more  extensive  lesions  of  the  brain.  The  anterior  corpora  are  cer- 
tainly connected  with  the  fiber'*  of  the  o]>tie  nprvc.  If  both  of  the  anterior 
corpora  be  destroyed,  total  blindness  is  inevitable,  while,  if  only  one  be  ilis- 
organizinl,  heiuianoitsia  is  to  be  Biitioi]ia(eil.  Still,  these  f^yriiptntuH  »re,  of 
course,  too  ambiguous  ever  to  be  ri'garded  a^  pathognomonic  of  localized  dis- 
ease of  the  anterior  corpora  quadrigemina.  Another  point  to  be  considered, 
particularly  whenever  the  corpora  quadrigemina  are  dif>eaFed.  is  the  jwsition 
of  the  nuclei  of  the  oculomotor  and  trot-ldear  nerves.  This  explains  why 
uni[a(eral,  or  even  bilateral.  pHraIy>*iH  of  th«  ocnlointiteiriiis  has  lici'ii  rcpealctlly 
observed  in  connection  with  hsions  of  the  corpora  quudrigemina,  as  have  also 
more  rarely  nystagmus  and  iuunobility  of  the  pupil. 

It  is  to  be  noted  tliat  the  nuclei  of  the  oculomotor  nerve  (ri</c  Fig.  197) 
have  a  fairly  extensive  distributiiTU,  and  that  undoubtedly  the  dilTerenl  ocular 
muscles  liave  indiviiiual  mirlci.  Particularly  iHt]uirtanl  is  tlie  difTereulialion 
of  the  most  aut«'riorly  siluulcd  siiinll-fclled  nuclei  for  the  internal  <H.-ular 
niuscles  (muacle  of  accommodatiou  and  tlie  sphincter  of  the  iris)  froiu  the 
lai^e-celled  oculomotor  nucleus  for  the  external  ocular  muscles,  wliich  is 
located  farther  back.  This  is  the  niason  why,  in  wulomolor  paralysis  of 
nuclear  origin,  palsies  of  individual  musidf?s,  and  [Hirtieularly  isolated  palsies 
of  the  external  or  internal  iH-iilar  niusi-lcn,  may  occur,  which  is  scarcely  pos- 
sible in  lesions  of  tlic  oculomotor  nerve.  The  hilcrnl  of  the  two  small-celled 
anterior  nuclei  (so-called  Wcstplial-Kdinger  nucleus)  probably  innervates  the 
sphincter  of  the  iris  and  the  median  small-celled  nucleus,  the  ciliary  muscle 
—i.e.,  the  muscle  of  aceoiimmdation.  We  must  therefore  look  for  the  center 
of  the  pupillary  reflex  in  the  \y'cs1phal-Edingpr  nui-Ieus.  Moreover,  the  motnr 
nerves  for  the  s|>hineter  of  the  trts  and  tlic  ciliary  muscles  do  not  go  directly 
to  these  muscles,  but  are  first  interniplcd  by  the  rcUs  of  tlic  ciliary  ganglion, 
in  the  extensive  cellular  colunm  of  the  iR-ulomotor  nucleus  for  the  external 
ocnlar  nmselw  ("  l«rge-celled  lateral  nucleus"),  the  center  for  the  levator 
palpebm"  pu|>eriuris  i^  situated  most  anteriorly:  llu-  ci*ntcrs  fur  the  sujHMior 
reciut;,  internal   rectus,  inferior  ubliijuc',  and  inferior  rei  tus  then   follow  in 
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Buofossion.  Tlie  fibers  from  the  first  two  nuclei  ilo  not  dwugsatc.  whercn*  tlie 
iiervc  fil>iT:^  ftir  Uie  Unt  Uiree  niiii^-1(^  tnentiotii^d  Ktipply  tht!  iiiiisi-Ipk  on  Um 
Mine  as  well  as  on  the  opposile  sirlc.  Kvidenlly,  thifi  nrrangenipnl  sonos  to 
Bwure  the  nm-ft  uniform  nrnveitu-iils  of  hoth  eye».  Sitii-e,  Iiowi'vlt,  in  the 
ordinary  movt'ments  of  lateral  vit*ual  fixation,  the  internal  r«tu»,  which  i» 
BUppHefl  Iiy  tlio  onuloraolor  nerve,  must  act  togetljor  witli  the  external  rertup, 
wliifh  is  innervjik-il  hy  Hie  alidm-fiip,  n  L-nniipititui  of  the  i)ciili>iimt<)r  nurk-u« 
(esiKK'inlly  Ihe  iiiu-li'us  fur  tht*  itilcrnnl  nrtUK)  with  tlie  HliiluceiiH  iiiu-lmia  is 
ctill  ncei'ii'sary.  'I'his  founeetioii  is  known  uiiHlnniifiilly.  It  is  fiiniislit^l  by 
filwDi  vrhk'h  mil  in  the  Bo-calle*!  p'wterior  lonffitiifJinal  Iraet  (''dorsal  longi- 
ttidinal  tract").  A  furthDr  iniiKirliint  ttyniptniii  of  dieeatte  of  the  corpora 
qiiadrigeniina  ih  lui  ataxia  of  tli<^  trunk,  ^iciiitnr  to  ierelH>1tar  ataxia  (nV/« 
iufra).  TbtK  mIhmii  \^  in  hII  pnitukbitily  due  to  k  (liHUirbiiiK-i!  of  lh(*  r^iiperior 
(t>relielhir  pethinrle  cnniilijr  fn'iii  the  i-orpus  deiilntum  of  the  cprelR'Huni,  wlii^'h 
after  dct'UMMitiug  ^les  to  the  red  nucleus  (nucleus  ndKir,  Fig-  H's  ptiRC  lo-l), 
beneath  the  corpora  quadriffoinina.  and  is  further  connected  with  llw  cere- 
bniin.  If  wo  hiivo  tr>  do,  therefore,  with  nti  o[(bthalninplej;ia  airevlinff  hoih 
eyes,  but  not  fciiri|i)i'1e)y  symiiiel  riiid.  ;inil  Toanirostiri-^  ilwlf  efijHTially  by 
FVtiiptonis  of  jmnilysii^  of  I  lie  iM-uloiuotor  un<l  Irnchlonr  nervutt,  and  if  this 
opljlhiiliiiopU-gi;L  hv  as!tiK-iated  with  an  unrcrtiiin,  st-it^^rriiig  gait,  wc  inuitt 
consider  disease'  of  the  corpora  quadripeniina.  The  posterior  coriiora  qnudri- 
geniina  and  the  niiMJian  ^enifulate  bodiei!  are  connected  with  the  acoustic 
Jierve,  f.o  that  in  disi-asee  of  thitu  rejtion  we  mny  ex|>oet  diVturhanc-ea  of  hearin;;. 
Should  the  cnira  (vrebri  Ijocome  involved  Jn  tlie  disrafte,  tho  resulting 
ayniploiiis  are  ofleii  very  charaeteriiiitic  of  the  h)calily  alTei-teJ  ;  there  is  paruly- 
tiia  of  one  sidu  of  Ihc  body  (arm,  le^,  fariat  nerve),  and  at  the  iiariic  lime  a 
crowed  paralysis  (tliat  is.  one  [»ituati-d  ii|Hin  llie  ^ijiposite  side)  of  the  motcr 
oouli.  A  glance  tit  Kig.  15ti  (page  ll'i)  will  i'\|iUiin  1liis  pbenonienon.  Thu^ 
a  eircunisrribi'd  lesion  on  the  right  side  wouhl  det^troy  the  filjera  of  the  third 
nerve  (Ml)  on  that  side,  and  Ihcreforf  finirlucf  a  rfghl-sidetl  paralysis  of 
the  ocnlotiiiitor  nerves,  and  at  the  satiic  time,  if  extensive  enough,  the  Iwion 
woidd  involve  the  pyniniida!  IHmm-s  of  thi'  riglit  cms,  and  thuti  octrasioii  left 
liemiplegta.  That  di.«easo  of  the  le;jnifnlnni  wouhl  lead  to  eenwiry  dt^ilurb- 
ances,  or  iwnietimes  ataxia  may  be  taken  for  granted.  Dim^ase*  of  tha  teg- 
mental region  and  its  viiinily,  tliiTcfurc,  caiiw  a  i-linical  ]>iciure  which  is  oom- 
]ios(?d  of  licJiiijilegia,  tactile  iieriiiaua'ptbesirt  (or  heiiiiat.ixia),  and  crossed 
oculomotor  paralwis  of  the  opposite  side. 
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5.    THE   CEREBELLUM 

The  eereljelliini  t«  principnlly  an  or>;iiii  fur  n-^nlating  (ecordinaling)  tlie 
positions  and  movpments  of  t)ie  trunk.  A  correit  and  sttyidy  Tixation  of 
the  trunk  is  riot  only  the  fundamental  reipii reiiicnt  for  nil  movementti  of  the 
body  as  a  whole  (walking,  standing,  running,  jumping),  luil  alst)  for  all  the 
liner  ruovoinents  of  ihe  extreniitiey.  Kiiue  any  unstca<liue<w  of  the  trunl;  would 
naturally  disturb  every  fine  movement  of  the  haniii*.  etc. 

In  adililion.  the  d'Hiellitm  conl^iins  exceedingly  iiii|><<rtant  niechnni^in^ 
for  rcgiihiling  the  b,i1auce  of  Ihc  Iicarl  and  iti^  rclittinn!:  to  the  posltiMii^  and 
utuTemeul^  of  the  eves.     Ab  wc  are  aInio(>t  continually  changing  Ihc  jH>]iilJMn 
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)f  llie  lip«(l.  a  sepaniU'  rcjriiUtiiig  nit-clwiiism  is  rrc)iiirp(i  for  tlii'SL*  inovetiii-nts. 
'iih  pvfrv  niovcniciil  of  i\\v.  lu-nil  tlit-  relMiinn  of  the  ext*?rnal  world  ti>  our 
r<'liiiw  is  hIwi  alttTpd.  Wc  wouM  therefore  be  continually  confii.*ed  in  reparJ 
to  motion  and  the  ilij-tante  and  poi>itinn  of  externjil  ohjects  if  the  movrnu'iiln 
of  the  trank.  head,  and  eyon  wen?  iml  niiimd'lv  re;jrilatod  in  n-fereiirv  ti> 
vach  olhiT,  fiit  that,  mtili-r  iinrnml  unndilinns.  Ilu-  imsiluin  of  mir  Imdv  in 
ppai-c  with  n-l'f]-i'm-i*  In  i-xtk-Tiial  ulijei-ls  i>  aiwuy)>  ck-arly  reuigiiizod  by  us. 

Tu  at-i-oriiplisli  this  task  the  terebellum  niHst  rereive,  in  the  Hr«t  plat-e. 
Tcliahlc  inftirnuition  of  every  t-ondition  ((Kisition.  attitude,  niovenit-ntl  of  the 
tnuik,  and.  in  jmrt.  al?o  nf  tlir  lower  extreniities.  These  rea(li  the  former 
throufili  the  i-eiitrijH'tfll  lateral  eerehellar  tnu-t  and  liowi-is's  lrai*(,  whit'li,  on 
the  one  hand,  t"i>iiiiiiiiiiii-ati-  \\ith  the  pusl^'rJor  (4j>inal  rutit^,  and,  on  the  other, 
are  eonnertecl  with  the  cerebellum  by  moans  of  (he  corpora  restirormia.  The 
re^ulalioii  of  rlic  nioveriienls  of  the  head  and  of  the  consequent  niovementB 
of  the  eyes  i»i  areoniplijijiod  hy  the  vesttilmlar  niecliani!»ui.  wliit-h  ctarl.^t  from 
the  semicircular  ciinalu  of  the  labyrinth,  anil  thence  enniinutiicaten  the  appro- 
priatt*  stimuli  hy  nuMns  of  the  vestibular  nerve,  to  the  vestibular  nneluus, 
lleitersV  nneleiis,  and,  farther  on,  to  tfie  cerehelluni.  DeitersV  nuclenti  is, 
however,  intimately  associated  witli  the  rnuaeiea  of  the  eye  through  the  pos- 
terior lontriiiidinal  1raei. 

In  order  to  utilize  all  these  eentri|ietal  cerebellar  stimuli  for  rejriilating 
the  movements  of  the  head,  trunk,  and  eyes,  ceutrifufjal  connecting  paths 
from  the  cerelK-lluiii  to  the  miisi-bw  are  neeeseary.  TficBt,  an  far  as  we  knuw 
at  prei*ent.  are  furnished  prineipally  by  the  pediinrles,  which  extciul  to  the 
red  nuelei,  and  hy  iloaakow'a  tract  {ride  pa^e  Ill's),  whicli  descends  fn.»ni 
the  latter;  furthermore,  hy  the  veRtibuio-spinal  tracts,  which  descend  from 
DeitLTs's  nucleus,  and,  lastly,  the  pi*evinu«ly  mentioned  connection  helween 
the  vi-slihnbir  apparatus  and  the  o>(-uhir  miittclt'ti. 

C'orres[MUidin^  to  tlietie  two  functions  of  the  cerebellum,  which  are.  of 
course,  closely  associated,  two  characteristic  sympt<»nia  arc  found  primarily 
in  sfTeetions  of  the  cerebellum — namely,  (1)  eereMUr  ataxia,  that  is.  un- 
Kt<!adini«8  of  the  trunk  in  stantlinjr  and  walking,  and  (?|  ccreWllar  or  ves- 
lihular  vertif^n.  that  if*,  disturhnnee  nf  the  normal  jiidgnu-iit  of  lUv  pohitiou  in 
s]Mif<'  of  ittir  body  with  rcfiTetn-e  In  nbjeets  of  llie  external  woi  hi.  As  a  third 
terebtllar  i^yinptoui.  ccreheUar  muscular  hypotonia  mtty  he  udiicd. 

Cereljellnr  ataxia  affects  the  trunk  and  lower  extremities.  Both  atnnding 
and  locomotion  are  i-hiefly  interfered  with.  When  the  patient  is  lytiiff  in  bed 
lie  can  iirnve  liis  U-gs  Hlmoiit  as  well  a^  ever,  and  with  ntirmal  vigor;  but  as 
soiiri  as  he  gi'lK  up  llif  charnelerii'tie  tinftor  dinliirhaiirkts  hci-uine  very  evident. 
Kven  while  ^tandint;  still,  the  whole  l.ioily  can  usually  he  plainly  Keen  to  sway 
hack  and  forth.  This  heromes  more  marked  if  tiic  patient  hrings  his  heels 
together.  If  bo  stands  with  bis  legs  widely  apart,  the  trouble  i«  lesn  noticw- 
ahle.  Clnsing  (he  eves.  a»  a  rule,  agirravntes  the  sn-aying  only  very  little,  inas- 
much as  the  conscious  eiitanenut'  ami  niupcular  M^nsihility  of  the  lower  limbs  is 
transmitted  to  Hiv  (■en'hnil  lieininphen's  and  remains  normal  in  uncomplicated 
eerebeUar  disease.  When  the  patient  trie.s  lo  walk,  he  sways  and  (otters,  prfr- 
ri.acly  as  if  he  were  deeply  intoxicated,  hut  usually  in  a  verv  •different  way 
froui  that  wen  in  taltes  doi-galis.  Instead  of  the  uniform  stamping  am!  pitch- 
ing gait  of  the  latter,  cerebellar  ataxia  causes  a  staggering  of  the  whole  hfidy, 
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60  timt  in  severe  cases  the  patieut  liwes  eulirely  the  aliilily  to  walk  strsi 
but  ^i!ems  to  fatl  forward,  aa  it  were,  in  a  xigzag  line,  now  to  the  right  and 
to  the  left.    The  nitmt  pmnouaceil  cerelietlur  ataxia  ia  fuuml  in  lesioiis  of  llittl 
venriis.     In  unilateral  i-i'r<»lH'lliir  ilincase  n  preiiondcrani-e  of  the  ataxia  in  tliei 
etirre)*]M)n<lin>:    (lininolntt-ni!)    siik'  of  tlie   IkhIv   fan   n«'onsionally   be   deinon-j 
stralfd.     A  rtiininulion  or  the  niiis(*iiliir  loniix   (liypntonia)    ii>  almost   inva-' 
riably  iisttimiated  with  thi>  ataxia.    This  is  explainni  liy  the  fact  tliat  the  mtid^-^ 
cnlar  tonus  ia  t^Ufttainoil  by  ref1cxo>i  which  arc  caused  by  centripetal  etunuli 
from  the  epiiial  cord  to  thy  tt*n'bt'lliiiii.     Sometimes,  but  by  no  nieanB  in-' 
variably,  it   is  imtiifd   that   in   walking   thi*  Iwdy   swrays  principally   iu  oiie^ 
fMirtii-uiar  direction,  eitlier  forward,  buL-kward,  or  to  cue  side.     Such  [wcal- 
iarities.  howcvL-r.  ilo  not  enable  us,  willi  our  present  knowledge,  to  determine 
with  certaiiily  jnst  what  position  in  the  cerebellum  the  lesion  occupies.    Thai 
nin^l  we  can  do  ia  to  surmise,  in  fiuc-h  a  case,  that  the  middle  peduncles  ot\ 
tin'   i-iin?Wlliirn    ( r-iii*-    iiifm)    an;    invnivcd.      It    in    wnrlliy   of    note    that    the  i 
ataxia  does  not    involve   tlie  upper  extremities.      Many  a  patient  who   can 
M-areely  walk  unaided  ia  btill  able  to  perform  the  moint  delicate  luanipulalioua 
with  his  hands.    This  shows  that  it  is  only  in  maintaining  the  equilibrium 
of  the  trunk  through  the  mii»-lcs  of  tho  pelvi.«  and  tlie  leg   (in  standing,  ^ 
sitting,   ualkirig,   etc.)    tluit    the    fnoclioii    of   tho   c«^rcbel1iim    is    imptirlanL^I 
[Babinski  has  shown  that  this  ataxia  is  due,  at  least  in  part,  to  the  foel  that 
the  iimsch*  «if  the  trunk  and  legs  do  not  act  together;  that  on  walking,  for 
example,  the  legs  may  tend  to  go  forward  while  the  trunk  lags  iK-hind,  or^ 
vice  verxa  {cprchellar  asynergy).     This  condition  may  be  limited  to  one  side; 
of  the  body  (hemias^Tiergy),  which  ie  the  eame  side  as  the  ceroljellar  lesion.^ 
Butiinski  also  thinks  that  in  cerebellar  lc«iona,  when  the  patient  ia  hi  bed^J 
he  can  keep  his  limbs  in  one  position  longer  than  a  normal  person  can.  a 
condition  ret^i-tnbllug  catalepsy,     lie  hai^  found  also  that,  with  a  cerebijUar 
lesion,  the  patient  if*  often  unable  to  make  antagonistic  morements,  such  u 
pWHiation  and  sup'matimi,  in  r|ulek  succession  (adiudocokinosis). — K.)  ^u 

Ab  already   sintpil,  this  cen>bellar  ataxia  Js  in   most  cases  atlendeil  with^f 
pronounced  vertigo.     There  is  not,  however,  n  complete  ci>rre5pi>ndenco  be- 
tween tlie  locomotur  disturbance  and  the  dizzincsfi.     Kxc**jiLionaily  (uie  syuijv- 
toni  may  be  present  without  the  other.    The  vertigo  is  usually  felt  only  when 
the  patient  is  erect,  standing  or  moving  about,  and  is  very  seldom  felt  whcn.^_ 
lie  lies  quietly  in  bpc).    This  ia  explained  by  the  fact  that  the  diaeased  ccre-^| 
liellar   iiiechnnisin    becomes    fi'inetionally  active,    for    the    most   part,   only    on 
miiviiig   tlic   hejid   nr  Inidy.      If  the   uentriiietal    vestilmlur   mechanism    it»elf 
is    diseased    (Meniere's    disease,    vide    infra),    incorrect    perceptions    which 
cause  sensations  of  vertigo  are  condnct«Kl  to  the  ccreljellum  even  when  the 
patient  ts  at  rest.     Cereltellar  vertigo  is  ver>-  frequently  combined  with  n\-a- 
tagnnis.     Hut  it  is  a  difTicult  matter  tn  decide  to  what  extent  the  nystagmus 
de|ieriil8  direi'lly  on  an  afTciion  of  the  vestilmlnr  mer-hanism,  or  on  an  indi- 
rect action  (tumors)  on  the  pons  or  the  posterior  longitudinal  bundle.    Core-J 
bellar  vertigo  is  a  tnie  vertigo:  the  patients  have  the  sensation  a-*  if  they 
tliemselvea  or  the  purrounding  nhjfit.i  wen'  revolving.    As  Stewart  and  Holniesi 
have  determined,  (lie  iippiifcnt  motion  of  the  objects  generally  occurs  from 
the  iifTectcd  toward  the  well  side.    The  apparent  motion  of  the  hiMly,  on  the' 
otiter  hand,  is  from  the  affected  toward  the  normal  side  in  intracerebellar 


I 


I 


THE  LOCALIZATION 

lesions,  and  from  the  normBl  to  Hie  afTci-tPil  fliile  in  extrai'erebellar  tumors 
of  the  (MX'ipital  fuBsa.  The  patients  arc,  of  (.■mirse,  by  no  lut'aas  always  clear 
in  their  statements  on  this  point.  Tlie  seosaliuu  of  vertigo  is  constantly 
prtwiit,  but  attacks  of  more  marked  exatorbations  occur. 

Little  (leHnite  is  known  about  otlicr  Rnnptnnis  of  discftw  in  tlir  cerehellum. 
Many  of  tlie  morliiil  ])hi'noiiit!iia  vrbitli  ari'  astWH-iatt'il  with  the  true  cerebellar 
HVinptoms  arc  cxplaineil  by  tfic  iudirwt  m-tion  4if  the  ptitholngtcal  pro(*<;s(;. 
'I'liiis,  for  exiitiiplc.  a  true  ataxia  of  tin*  legs  may  iccncrally  be  cine  to  an 
indiiCLt  iictiun  of  the  diseast^  on  the  Icmnisitus.  Tlic  patellar  retlex  has  somo- 
tinieg  been  found  ab&cot  in  cereMlar  tliseaiie.  Tliis  8yiiipti.nii  also  is  pmbabiy 
always  dependent  upon  coexisting  dfetiirbanees  of  the  posterior  spinal  roota 
from  the  increased  pressure  of  the  i*eri'bro-»tpiual  fluiil.  Tn  sonic  caws  henii- 
panwis  (aslheniii)  of  the  extremities  has  fn't'n  found  on  the  side  of  the  disctisc 
(corresponding  to  the  results  of  Luciaui's  experiiuenli^  on  aiiimiils).  Vossibly 
this  is  a  direct  cerebellar  symptom.  According  to  L.  Mann,  bomolognna  cere- 
bellar homiparesis  is  distinjcnished  from  crossed  cerebral  hemiparesis  by  the 
fact  that  it  docs  not  follow  the  tyjic  of  pyramidal  tract  paralysis  (vide  infra), 
but  affiK-ts  all  the  mu^Hrles  iM|iially;  furthcrniDre,  tlmt  it  is  not  associated  with 
hypertonia,  btit  with  hypotonia,  and  slinws  no  increase  nf  the  tcudnn  re6cxca, 
as  well  as  no  Babiiiski  relies.  W'u  will  retiirji  later  to  eeitaiii  special  synip- 
toins,  especially  thotie  occurring  in  tumors  of  the  cerelH;nuni. 

We  must  add  in  conchisiou  a  few  words  alxmt  diseat-cs  of  the  middle  cere- 
bellar peduncles  (crura  cerelielii  ad  ponteni).  'I'boso  peculiar  symptoms, 
known  as  fort-ed  niuvcini'nts  and  forced  positions,  are  usually  referred  to  an 
irritation  of  tficsi'  j>ciliiuclffl  on  the  gnmnd  of  iiliysiological  experiments. 
Forced  positions  arc  when  the  patient  always  lies  upon  one  particular  side  in 
bed,  whether  he  is  perfectly  conscious  or  in  a  state  of  complete  uiiconsciousncHB. 
If  lie  is  put  in  any  otiior  posture,  he  at  once  involuntarily  reasaumea  hia  former 
pot^ition.  Not  infrei|uentty  this  for<*od  position  of  the  trunk  is  accompanied 
by  a  correspcmfliiig  forced  position  of  the  head  and  cyelitdls,  wbili-  the  exInMiii- 
ties  are  stdd<)ni  ulTcctcd.  (ienitine  furc'cd  movements  are  seen  far  less  often. 
If  the  patient  be  aide  U*  walk  at  all.  tliey  evime  tlicnisi'ivts  as  irmiluiiinry  cir- 
cular movements  ("circus  movonicnts  "),  etc.  According  to  the  statements 
of  Russell,  the  forced  niovemejits  in  disease  of  the  right  middle  cerebellar 
peduncle  are  in  the  direction  "of  a  eorksc-rew  wrpwod  inf.(}  n  cork,"  and,  in 
discas*?  of  the  li'ft  pmhimle,  the  dircctiosi  "of  a  corkscrew  screwed  out  of  a 
cork."  It  nniHt  Ik-  snid,  however,  tluil  the  syinplinns  of  fnn-cd  jKisitiocin  and 
forced  movements  arc  on  the  whole  rare  and  of  doubtful  value  in  diagnosis; 
for  in  some  casca  of  cerebral  disease  the  same  symptoms  havfi  been  observed 
witliout  any  <iiscoverable  atTection  of  the  midille  cerebellar  pednncle.  (Jn  the 
other  band,  in  two  cases  of  tumor  of  the  middle  cerebellar  peduncle  with 
autopsy  we  failed  to  find  any  forced  movements. 


For  convenient  rpferentx'  we  subjoin  a  summary  nf  the  mosl  important 
fads  liowring  iijion  the  locjilizalioii  of  cen-bral  diseases. 

1.  The  most  frcfjiu-nt  i-aiise  of  onltnary  hemiplegia  is  n  lesion  of  the  py- 
ramidal tract  in  the  posterior  limb  of  the  internal  capsule.  If  the  hemiplegia 
be  persistent,  then  this  tract  is  actually  destroyed;  if  temporary,  the  tract 
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lias  teen  fuiictinaally  (Icranged  for  a  tiine  hy  focal  disease  in  Otiighboring 
of  the  brain. 

2.  MonnpU-gic  ccM'cbrHl  paralysis  is  usually  due  In  nlT(M'ti«n8  of  llie  rorl^x  (tf ' 
the  hniiii — that  is.  the  I't'ntriil  convfjlulions  iinJ  thv  pHrnrfiitral  lnhuh*.     M^lllt^ 
plogia  of  the  face  and  tongiie  i»  the  result  of  k'sions  in  the  l^wer  i-xtn'mily  (if; 
the  anterior  central  rM^nvnliitinns.     MonnpU-j^ia  of  the  anii  is  referable  prin-( 
r-ipally  to  notiio  li^inn  of  the  iniiMle  thtni  nf  tfif  jniti-rior  t-enlrnl  tuiivohiiioii*. 
MrjiKipU'giii  of  1lie  hm'er  extreniily  inipliej*  wmii"  nfri-clinii  uf  Hie  lippiT  |M)rli<>il 
of  Ifie  anti'rinr  i-cntnil  eon^ohitinns  anri  the  pnrarciilnil  h)liule. 

3.  lleniiph-gin  or  moiinplegiu,  if  a»s(>i-iale<J  with  epilfptiforin  cnnvnlsionaj 
afTeeting  eithf-r  one  liatf  or  one  particular  portion  of  the  Iwjdy,  are  alinogt 
alwjiyti  eausoci  by  cnrtical  lesions.     These  flame  symptoms  nf  motor  irritiiiioul 
without  aeconipanyiiig  paralyHih  are  likewise  to  ]te  awrribud  lo  jMitiie  irritation 
of  tlie  above- mentioned  regions  of  tlie  cortex. 

4.  Hemiplegia  with  croftsed  paralysis  of  the  o<uloniotor  nerve  indicnles  a 
lesion  of  the  cms  cert^bri.  Coexipting  tactile  hemianTsthcj^ia  implies  thai  the 
te^'mentum  i?  involvcii.  tsohiti^l  panilvKis  *if  thir  c\I«tiuiI  <»r  internal  ocular 
mufick'S,  (-iippiit'd  by  the  oeulojiiotor  nerve,  indicates  a  imtlear  origin  of  the 
paralysis. 

5.  Hemiplegia  with  cms«K!  facial  paraly!*in  implies,  with  great  enrtainty, 
that  the  lesion  is?  siluuted  in  the  pone.  A  further  i-ign  of  a  pons  lei^idn  (ab- 
ducent nueletis)  is  paraly^tis  of  latprnl  asisociated  ocular  movement.-*. 

ii.  I'o8t-hemipl«gic  chorea  {viilt:  irtfra)  seems  lo  octnir  especially  when 
there  is  focal  disease  in  Ihe  neighborhood  of  the  posterior  part  of  Uie  internal 
copside, 

7.  Hcmianipsthesia  of  the  skin,  which  may  be  associated  with  homiannptaia,< 
\»  due  rhieHy  to  lesions  of  the  most  itosterior  portion  of  thi'  internal  capsule. 

8.  Hemianopsia  may  iK>  iliie  to  a  lesion  of  the  occipital  lobe  (ciiiti-ii:i).  A.^J 
legion  of  the  jKwterior  fxlnnnily  of  the  inlernid  eflpuh'  may  also  cause  it.  iit^| 
which  case  it  is  usually  iissoeiateil  with  hi'iiiinniL\sthe>ia  or  hemiataxia.  Finally.  ^\ 
it  lion'  Ih*  piixluced  bv  alTeeiinn^  of  the  piilvinar  of  the  opi.ie  ihalatiius,  of  one 
lutcnil  gcnieultite  body,  of  one  of  the  anterior  eorpora  quadrigemina,  or  of  onc^ 
of  the  optic  tracts. 

9.  Uenuitic  motor  aphasia  indicjttes  disease  of  the  foot  of  the  third  loftj 
frontal  eonvolulirm. 

10.  Word  ileafnesft  (loss  nf  iinderslanding  of  speech)  is  due  to  disease  nt\ 
Ihc  first  left  temporal  convolution;  word  blindness  (loss  of  iindrrslanding  nf] 
writing)  is  due  (n  dise-ase  of  ilu>  Jcft  lower  parietal  IoIh?  (angiilnr  gyrus). 

11.  Ihflicully  in  articulation  implies  disease  of  the  meilulla,  as  does  al«a| 
dysphagia. 

13.  Staggering  gait  (ataxia  of  the  trunk)  and  true  vertigo  are  the  most 
cnn.stani  symptoms  of  cerebellar  disi-ast^,  but  ala.xin  of  the  trunk  may  also 
occur  in  diseasre  of  the  corpora  ([uudrigeniina  niul  of  llie  frnrilnl  lolie  (riV/f 
xtiprn).  Forced  positions  and  forced  movements  perhaps  indicate  lesinne  of 
the  crura  cerehelli  ad  pontem. 

As  an  apfH-ndix.  we  may  add  a  very  lirief  reriew  of  the  courtt  of  the  mnstj 
important  t'oiiihuting  trnets: 

!.  Hot^r  FTramidal  Tract.— (a)  Fir»t  rcnlrnl  neuron:  Canglton  cells  ml 
the  HKttor   cortex   of   ijie   bniin.  axi.<i-cylinder  processes   ihrrmgli    the  eortmaj 
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iHata,  posterior  h'liili  ftf  the  internal  capsule.  tTusta  of  tlw  cniB  cerebri, 
dt'<'U!(!Miti«in  in  tin*  pymriiidfl,  piislynHlaleral  ailuiiiii  of  thv  spijial  f(»r<l,  tt-niiiimi 
arborizaliau  m  Uic  tuiterior  iKtrn-*  (for  the  m(Jtf>r  erunial  nerves  previously  in 
their  nuclei).  (6)  Second  peripheral  nfuron:  Ganglion  cells  in  the  anterior 
horn«  (or  in  tlio  niic-lci  of  the  niohvr  cranial  nerves),  axij^-rylinih^r  pnircsses  in 
the  anterinr  root  isiul  llu*  pf-riplii-nil  m-rve,  Iciuiinal  arlmrization  in  the  nius- 
i-tilar  filjt!nii. 

2.  Chief  Centripetal  (Sensory  and  Coordinating)  Tract. —  («)  Fir^t  (pe- 
rijfhrnit)  u'-uritn:  (!atii,'liHii  u'lls  in  the  spitml  ;'iui;:linn.  axiji-eylimler  prtn;- 
ey-ies  partly  in  tin*  periplieral  hcnw^ry  nerve  (ni<«lilii-'il  pnitrtjilasrnif  pnice.-i.'^e] , 
jHirtly  in  the  fmsterior  pjoi.  The  pnsterit>r  mot  iihers  in  part  ttpiit  up  int- 
ininliatcly  about  tliu  ffangHoii  cells  of  Itu?  posterior  honi,  anil  in  purl  eimtiruie 
upward  in  the  posterior  edlurnnK  of  the  same  side  to  the  inieh'i  of  thn  enjinnnt* 
of  liiill  nnd  liurdrtth.  The  physio Uijiieal  siynificanec  of  lhc*e  two  kimU  of 
liiiers  \-\iu  h(H;n  previously  explained  {rule  \ya^  I5(i).  {U)  Scrum!  iwiiron: 
tian^'lion  eellii  in  the  po>ti:rior  hornyi  or  in  the  nuclei  of  tlie  eoluinna  of  Unll 
and  lliirdaeh.  nxis-rylinder  prricesisea  througli  the  (ernttswl)  aritero-l^tcral  <!(>[- 
inriiis,  inteiolivan  liiver,  lernTiisciiH  tniet  uT  tin*  riiediillii  ami  jmhih,  tejimeiiliiin 
o*  (lie  eru«  ctTeliri.  |)Oi*terior  pnrtion  of  (lie  ijiterfui!  cap-iile.  Terminal  jir- 
hori'/ntion  in  part  in  the  optic  thalamus,  (r)  Third  nfuruv:  Uuiij^lion  wlls 
in  the  optle  dmlaniuj'.  axis-cylinder  proM'j'iii-s  to  the  cerubrat  eortex  {central 
convolutions,  parietal  lobe). 

3.  Chief  Optic  Tract. — First  |H'ri]>li(>ra!  nr'iin>nK  lie  wholly  in  the  retina, 
and  (Ik*  ganglion  cells  of  the  second  neurons  are  also  in  the  retina,  axls- 
cvlitiiier  prcx-ff-ssa-*  throtigh  the  ncr%'c  and  optic  Iniet  (partial  decussation!)  to 
the  latoral  geniculate  lK>dy,  the  ant4:rior  corpora  quadripGmina.  and  the  pul- 
vinar  of  the  optic  Ihalainus,  where  the  terminal  arl>ohzation  tJtkiv  phice. 
Thinl  iii'iironK  from  the  cells  of  tin-  pjvrts  nientirpned  through  the  jwusterior 
jjortiou  of  the  iiilernal  <-apstile  [and  the  ojilii-  radiations  of  (Jratiolet)  to  the 
cortex  of  the  ociipiial  lobe  (euneu«). 

•i.  Chief  Acoustic  Tract. — The  ^anplion  cells  of  tlie  peripheral  neuron  lie 
in  the  cochlear  yan^'lion  of  the  enelilea.  the  nxis-eylinder  processes  in  the 
rocldi'ar  nerve,  tiTiiiination  in  llie  veiitrul  ac-onstie  nuclei],-.  Here  the  second 
neuron  lieijinB,  wJawe  iixis-cylitiiler  pnjiH?«s  pHWiw  tliroujih  Ihe  trapezoid  body 
and  the  »\vm  aeouMictc  (  ?},  and  then  through  the  lateral  lemiiiaenis  to  the 
jMisterior  coi-jiorn  i]uti(Iri;;eMiina  ami  the  uicilian  (?eiiieulatc  body.  Here  prob* 
idily  a  third  neiiriiti  l)eyins,  which  ends  inainlv  in  the  corli-x  of  ttie  temporal 
IoIk'.  The  acoustic  fiherii  also  run  partly  croissed  and  partly  uncrossed,  so  that 
each  auditory  nerve  is  connected  with  both  hemispheres. 
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etiology. — The  cause  of  cerebral  hcmorrliage  sliould  always  be  nought  in 
some  dii-iii'^c  of  Ihe  coal;*  of  the  minute  cerehnil  arteries.  Cerebral  heinor- 
rhafje.  oeonrs  mi"»st  frequently,  therefore,  in  pcTw»n«  who  sufTer  from  peneral 
arteriojii'lerosis,  niid  especially    from    arti-rinf-clerosis  of  the  eerehrjd    arteries; 
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but  other  forms  of  disooHC  of  the  walla  of  the  blood  ve^-elb,  fatty  ami  hyal 
degeneration,  and,  in  partk-iiliir,  .sypliiiitie  ctirlnrLeritis,  may  give  rise  to 
ccpcbnil  hiinorrhagc.  In  MiGH  it  was  firat  showu  bv  t'hurwt  and  Bniichnrd 
that  in  many  oijies  of  ]arjj;<?  cerebral  hoinorrha>ic  tbt'ix'  art'  inilinrT,*  ancurit>m3 
of  the  tiniall  atbcp'TiiMtinis  arteries  of  the  brain  culwlanee,  some  one  of  which 
has  l»ur«t  luul  allowed  the  b1o<nl  to  esfa|X'.  All  later  investigators  have  con- 
firmed their  Btjitenienta  altout  tht;  orrurreiH'e  ami  iiiijxtrlamx'  of  tht«e  miliar)' 
aneurisms.  The  ancurinni*  may  attain  a  diameter  of  a  millimeter  or  more. 
They  usually  appear  like  8i»indlt;-pbapi.'<l  diluiations  of  the  entire  eireumfcrenec 
of  the  vessel,  althoiigh  sornelimes  the  biil^in;;  is  oonfined  to  one  eidc  of  it.  In- 
asmuch as  the  intniifrcbral  arteries  jiossish  nlmost  no  true  adveniitia,  it  is  easy 
to  Bee  that  the.-*c  vessels  are  esj>ccially  predisposed  lo  Hiieurisnial  dilatxtion  fl 
(cspectHlly  in  IIh?  form  of  a  soH-alleil  di.-wiH-tinjf  aneurism). 

Mfwi  of  the  cireuuistanc-ett  which  come  under  our  consideration  as  faviiring 
the  devi'liij)ment  of  certhral  hemorrhage  have  aluo  a  cloiie  n*lation  to  artcrio- 
scK-rosis.  Age  plays  a  specially  imporUint  part.  Although  exceptionally  a 
younger  iodividiial  may  he  attacked,  the  majority  of  sufferers  are  over  fifty 
years  old — Hint  is.  at  the  time  of  life  when  arteriosclerosis  usually  Iwi-omes 
inosl  fully  dL'vcIopcd.  Again,  coreUrnl  hemorrlingc  is  deeidedly  more  fntpient 
in  men  than  in  women,  which  is  also  true  of  atheroma.  Alcolioliam.  syphilis* 
and  gout  are  also  HTkoned  among  the  etiological  factors  of  both  disorders, 
and  in  holh  u  hereditary  predisposition  is  nnt  very  rarely  demonstrable.  What 
is  called  the  "  n[«iplc<-lie  habit  "  also  deserve*  brief  mention,  .\lthough  there 
is  no  vHriely  of  ttuistitution  which  exempts  its  possessi>r  from  the  |Kis.sibility 
of  (XTehral  hemorrhage,  yet  it  ruiiiiol  Ik-  denied  that  often  t\ny  viclinis  of 
apoplexy  do  exhibit  a  certain  "habit."  Such  persons  arc  not  very  tall,  but 
are  corpulent,  broad-chested,  with  a  short,  thick  ni-ek  and  round  fat-e;  and 
they  have  not  been  ilisincliiied  (o  the  pk-asun>s  of  the  table  aTid  to  aU-ohol.  M 
Such  ]>ersons  ofien  suffer  at  the  same  time  fnun  emphysema,  moderate  hyper-  V 
trophy  of  the  [u'arl,  and  general  arteriosclonisis,  as  the  condition  of  the  radial 
and  Icmpnral  arteries  may  dirJclosc  even  during  life. 

Granting,  therefore,  that  disease  of  the  arteries,  and  sometimes  more  par- 
ticularly miliary  aneurism.?  resulting  from  chronic  endarteritis  of  the  smaller 
cerebral  arteries,  must  be  regarded  as  the  chief  cause  of  cerebral  hemorrhnge, 
then,  on  the  other  hand,  th«  tpieslion  suggests  itself  whether  an  abnormal  ele- 
vation of  the  blnod  pressure  may  nnf  have  some  part  in  determining  the  hemor- 
rhage. If  the  cnals  of  the  arteries  are  normal  the  grtmlest  increase  of  pressure 
would  not  Ix?  able  to  cause  rupture  of  the  vessels;  hut  if  the  wall  of  the  artery 
is  diseased,  or  if  aneurisms  have  already  been  developed,  then  there  can  !»  do 
doubt  that  a  persistent  or  even  a  temporary  elevation  of  the  blood  prewure 
must  favor  the  bursting  of  the  vessels.  In  this  sen.se  a  cerehral  hemorrhage, 
occurring  in  patients  with  certain  forms  of  cardiac*  hyjicrtrophy  (contracted 
kidney,  idjopjitliie  liy|MTlrojihy.  etc),  combiner!  with  disease  of  the  vesnels, 
may  lie  referred  in  jmrt  to  the  increased  arterial  tension;  hut  it  is  most  of  all 
with  regard  to  many  exciting  causes,  which  are  immediately  followed  by  a 
cerebral  heninrrhage,  thrtt  increahed  bli^nd  pressure  assumes  great  importance. 
Here  it  is  lemporary.  (Vn-brnl  hemnrrlmge  may,  for  example,  follow  ex- 
i-i'njiivi'  iMiisciilar  e\ertinn.  the  ingi-stinn  nf  n  large  ainoiint  of  foiMl,  indulgence 
in  alcohot,  taking  a  cold  bath,  violent  mental  excitement,  etc.     An  apparently 
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slight  injury  is  iwpecially  to  be  conKidered.  In  all  eiich  cases,  howerer,  the 
change  in  the  art<?ries  is  a  npcossarv  pri!ro<|uisitG. 

It  shnultl  hv-  irtfiitioiu'd,  in  cfiiK-liijiinti.  Ihiit  wrt-ltral  Iwinurrh&go  is  nome- 
tiirie^  merely  the  t'xprussion  of  a  ;»fncrLLl  lieitiorrhajric  diulhosis,  as  we  find  it  in 
IvukH^mia,  pttrnicious  anamua,  and  tho.'ie  afTt-ctionet  which  are  calEod.  in  a 
striclfir  sthh*.  hetiinrrhajiic  disoflses.  such  of  scurvy  and  |iiirpnm  henioTrhapiiCa. 
Thti  grave  infintiou«  dist'OM?!',  im-luding  (vepticitmia,  typhus  or  typhoid  fi-vi-r, 
and  ^niallpo^.  nmy  m'c-Hsioii  hcniorrhiige  into  (ho  Iimin  ti.s  wrll  uh  iiiln  cil)ii-r 
organs.  The  homnrrhoges  are  generally,  however,  from  capillary  vesst'ls.  and 
are  very  rari-ly  t'xU'Uj^iv*.', 

Fatholt^y. — Arteriosclerosis  and  miliary  aneurisms  do  not  develop  in  all 
the  cer<'hral  artc-rii's  with  i^pinl  friHiucncy.  and  accordingly  we  find  certain 
repons  partit-iihirly  lialiln  to  ccn-hni!  lii'Titorrlmg(%  Wing  very  niiu-h  ofli'Uur 
affwleil  hy  it  than  others.  These  regions  seem  also  to  Ite  llio  ones  where  (he 
arterial  hlotid  pressure  is  rchitively  tiit  higliest.^  HeiiKirrliagi'  takes  j»Iare  hy 
far  the  most  fixtiuently  from  the  brandies  of  the  artery  of  the  fissure  of 
.Sylvius.  The  large  central  ganglia  in  the  neighborhood  of  the  lateral  ventri- 
cles, the  optic  tlialantiii',  cnudate  and  lenlienlar  nuclei,  and  also  the  adjacent 
while  matter  of  the  internal  eiqwule  and  t-entriim  ovale,  are  therefore  usually 
fllTiH^ted  by  llie  lieiiiorrhnge.  Ileiiiorrliagi's  itt  other  portions  i>f  the  lirain  are 
much  less  f rei] lien t— such  as  heniorrliayes  into  the  convidutioiis,  the  pfnis.  the 
cerebclliiiri.  tlk-  crura  crivliri,  m'  the  medulla.  If  the  blood.  esca|M*s  into  tha 
neighborhood  of  a  ventricle,  it  may  burst  into  the  latter.  Likewise,  in  rare 
instances,  an  elTiision  of  lilood  in  the  cortex  may  make  its  way  out  upon  the 
surface  of  the  hrain. 

An  extensive  cidUvlion  of  blorMi  in  one  of  the  hemispheres  may  exorcise  so 
di'cidfd  II  pns^iiire  itprin  sin'roiuiding  parti^  that  the  fsulli-  of  iucreasiHl  lemiion 
upcm  the  Btfected  side  are  at  once  recoguized  when  Uie  skull  is  opened.  The 
dura  on  that  side  is  more  tightly  stretched,  the  falx  is  crowded  over  to  (he 
opposite  side,  the  convolutions  on  the  convexity  scetn  flulIi'Tied.  and  the  fur- 
rows are  shallow.  Kxirejilionally,  when  there  is  a  very  large  elTiision  reaching 
nearly  to  the  siirfju-e,  we  tuny  even  ileteet  fitii-tnntion. 

On  cutting  through  the  brain  substance  we  find  the  seal  of  heuiorrhage. 
and  are  enabled  to  determine  its  positiou  and  extent.  Its  size,  of  course,  varies 
considerably  in  different  cases;  It  may  I*  small,  or  it  may  (Xrcupy  a  large 
part  of  an  entire  hemii^pherc  The  wall  of  the  effused  mass  is  made  up  of 
niggetl  and  torn  i'erelnnl  tissue,  and  the  mass  ilsi-lf  eotitains  ilehris  of  the 
nervous  eleuients  enlniigled  in  tlie  coagidated  blood.  The  blood  elot*  are  al- 
nurst  always  very  dark-colored  when  fresh,  hater  on  (lie  mass  ehaugcs  to  a 
chocolate-colored  or  more  brott-nish-yetlow  pulp,  comp^wed  of  the  ilisintcgrntwl 
remnants  of  \h.v  nervous  sub-tance  and  the  clotted  blood.  The  microscope 
n'veals,  particularly  in  the  immediately  surrounding  tissnes,  nuinemus  fatty 
granular  cells.  Thej^eare  while  btmid  corpuscles  which  have  abforlied  the  fat 
nwulting  frnni  the  decomposition  of  the  inyeliii  siibstanec.  Then*  is  also 
always  at]  almnilanee  of  liematoidin  erj'stals.  due  t«i  the  clisintcgnitinn  of  the 
re<i  lilood  gbilmles.    At  a  greater  distance  from  the  effusion  the  tissues  prc-y^'ut 

'  IMendH  hiu  found  (hat  thr  nmrnml  hlonrt  preaaurc  in  the  Itmticulu-Etrinlc  tLrlrrtra,  which  are 
most  prone  to  niptutr,  in  muii^li  hishcr  tbau  it  is  in  the  ovrtical  uid  iu«oy  otb«r  smmU  art«rie»ol 
t^  bnlD.— K.l 
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a  yellowish  tinge,  from  tliu  iailibition  of  siieh  Ulofw!  pigment  n*  has  reaclieil 
them  ill  a  state  of  nnlution;  ami  there  is  aluo  uhuuIIv  uu  aHiemulmis  snUeaing 
of  tlie  parts  not  ton  far  rfniovwl  from  the  h<>iiLorrliapic  ffK-us. 

If  lliy  piitii'iil  fiiirv'ivc.  tin.'  maw  is  gradimllv  nhsorU'il.  It  slowly  ilimin- 
ialica  in  size,  and  the  surrouiuling  parts  tend  lo  reasisuiiie  tbi-ir  norriinl  nda- 
lioDS.  The  final  rt^ult  in  many  cases  is  a  cavity  ^llcd  with  iicrous  flnid  anil 
boundod  by  snioolh  wnlU.  This  "apoplectic  cynt ''  remains  stntionan.'.  In 
some  iniitflncfs,  lum-fviT,  nnd  particiihirly  if  the  effiininn  he  rather  small,  the 
walls  apprriiii-h  carh  tilliiT  ha  riinrc  and  iiiorft  of  tlii^  llui<i  it*  ah^rbed :  there  is 
a  great  hyperplasia  of  eonnei-tive  tist^ue,  and  w>,  iinnlly.  there  Is  nollung  K'ft 
but  «  so-called  a]mpli'('tic  near,  uttunlly  of  a  yellow  eolnr,  due  to  vestige*  of 
the  blood  pigment.  The  position  and  dimensions  of  the  iKTTnauent  lesion  de- 
tonninc,  of  eoiir^so.  the  (|iiostion  of  secotidnr)'  di-secnding  degeneriition  {ritle 
pijgo  4",il) ),  as  well  as  the  nature  and  extent  of  the  persistent  clinical  gyniplonis. 

Clinioal  Hi&tory. — The  syinptnms  of  eerehral  hemorrliage  agree  closely 
witli  the  atiatitiiiit-al  lesions  just  desei'lbi'il.  The  vasetilar  diseano  res^jmnsihlc 
for  the  hcmorrhiigt'  (artepio:ielerosi>t,  miliary  aneurisms)  in  many  cjises  excitci* 
no  morbid  symptotiiii;  lint,  on  the  otlier  hand,  we  often  (ind  that  ]>ersons  at- 
tiieked  by  a  cerebral  hetnorrliage  have  siilTeri'd  much  from  vertigo,  bendaehe. 
etc...  for  more  or  less  time  before  the  tthofk.  Such  symptoms  are  nndouhtedly 
due  to  the  disease  of  the  cen^hral  bloo<l  veAiels  and  to  tlie  slight  disturbances 
nf  the  eireiiUitinn  tbun  prodiHttl. 

An  fif)im  us  t)ie  vt^sel  wall  or  an  aneurism  hursts,  however,  and  blood 
escapes  into  any  part  of  the  brain  sulftitanee,  there  is  imnie<!iatelr  swii  a 
group  of  grave  cerebral  symptoms,  cDllectively  tenned  .^^  aii<»ple<'tic  attaek.  or 
"shock."  As  the  blood  eseai>es  under  a  pressure  nearly  equal  lo  the  general 
ftrteriiil  pressure,  anil  dnubllesi^  nuu-b  greater  than  that  to  wliieh  th*'  soft  su)>- 
staiii-e  of  the  hniin  is  nonimlly  exposed,  the  afTeeted  jmrtion  of  (he  brain 
is  at  <mee  Bubjeeted  to  a  eonsiderahle  inereaw  of  tnision,  which  is  transmitted 
for  various  disturiccs  in  all  dir(?i:tion!J.  U  need  not  Ik  said  timt  the  deslnie- 
tive  inHueneo  of  the  hemorrhage,  which  is  probablj'  maiiifeslfd  by  a  i-om- 
pression  of  the  nervous  ii.-isiie  itself  and  also  more  esp^'eiftlly  by  a  eoniprwt- 
eiim  of  the  blood  and  tymph  channels  and  a  rntiseipient  disttirbam-e  of 
the  circulation,  may  vary  exceedingly;  and  tliat  therefore  the  symptoms  are 
by  no  nn'uns  etpially  severe  in  all  eases.  The  largor  the  rent  in  the  blood 
vessel,  and  the  more  rapid  and  abundant  the  consecpient  hemorrhage,  the 
worse  is  the  apoplettic  attack.  Bloetiing  from  larger  vessels  is  therefore  usu- 
ally Atteniled  by  graver  symptoms  than  from  the  minute  arterial  twigs.  An 
extensive  cerebral  heniorrbage  somctinii?*  causes  (be  imtienl  to  fall  down  sud- 
denly in  coin])lete  uncousi-iousness,  while  smaller  liemorrhages  may  oeeasion 
only  a  tcnii>orary  attack  of  vertigo  and  slight  clondiness  of  intellect.  ]f  the 
tear  in  tlie  wall  of  the  artery  lie  very  small  and  narrow,  permitting  the  blood 
to  e!(cape  but  flowly,  then  there  may  be  no  sudden  atlac-k  at  all,  the  phenomena 
requiring  a  certain  length  of  time  for  their  develnpnient. 

There  is  also  an  itnpnrlant  relation  between  (be  location  of  the  hemorrhage 
and  the  severity  of  the  api>picelic  attack.  The  eliief  symptom  of  these  cases  ia 
loss  of  consciousness  (about  which  we  shall  soon  speak  at  length) ;  and  a.*t  tliis 
is  certainly  due  to  an  intemiption  of  tlie  fnnctional  aetivity  of  the  oiTohral 
cortex,  it  is  plain  that  the  nearer  the  cortex  is  to  the  hemorrhagic  Hh'Us,  the 
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more  apt  arc  the  sytiiplnins  to  lie  wriims.  It  i^  (tiiinnnatorv  of  this  tliat  hem- 
orrJuijiP  into  llie  mnii'  »lfC|fIy  rtitiialwJ  portinns  itf  tlin  lnairi,  the  crnira  cerebri 
or  the  pumji,  (jiiitc  oHen  occasions  coinpariitiveiy  elieht  Byniptoms.  But  there 
in  a  fnct  iitHuil  tlie  ciri'iilHtion  in  the  liriiiii  tlml  nften  eiius^o  tlic  Khtii-k  from 
ht'Diorrhage  intd  the  hruin  steiti  to  l>e  prealei'  than  liw  ahoek  foUowInj?  homor- 
rliage  into  the  cortex  or  the  white  suhstance  of  the  hemispheres.  This  fact 
is  that  the  hrain  stein  hait  comftaralively  ninfh  larger  arteries  than  the  other 
parts  just  nientinned.  Hhich  eonlain  only  minute  lilood  veiMtela.  Furtherriinre, 
HH  l)»ri't  ntid  lliiuhiier  have  sliowii,  the  hUnn]  \w»vU  t\rv  b(.>  ih'Htrihiiteil  that  the 
arterial  tensinn  in  tlie  hrain  stem  is  not  a  little  higlu-r  tluin  in  the  other  |jrir- 
tions.  Tliis  renders  iutellif;ihle  tlie  clinical  phenomenon  that  heniorriiajiL'S  in 
the  territory  of  tlie  main  arteries,  hesiilpB  l»einf?,  as  we  Imve  naid,  the  moat  frc- 
c|uent  of  any.  prtKltn  e  apopleetie  symiJinms  even  when  the  etfusion  is  eonipara- 
liveiv  Rniall ;  vhiU-  sdiiictimes  heniorrliages  uf  ahtml  the  same  size  in  the  cortex 
or  white  Bubstanec  may  not  be  noticed. 

The  C'linii-Hl  phenomena  of  the  ajKtplectic  attack  will  now  be  eonsiclered  in 
(letuil.  Tfie  onset  ie  sometlmea  ahsolutely  withuut  warnin;;,  but  in  other  vABoi 
it  is  prcec<ie(I  fnr  a  greater  or  le*a  len-ilh  of  time  hy  certain  prodrnniata. 
These  are  eiilier  the  resiih  of  tlie  (lipturhatitx*  of  circulation  cauf^ed  by  tlie  dis- 
ease of  tlie  blood  vessels  iu  tlie  brain,  and  then,  as  already  stuted,  they  com- 
prise oceaKi'inal  Leadathc,  vertigo,  tinnitus  aurinm,  spots  before  the  eyes, 
laiijnior,  and  muMtilar  weakness:  or  they  are  caused  by  minute  hemorrhajjes, 
wliicli  aeem  not  inrre<|in>ntly  to  prei!e<ie  a  jfrcater  one.  In  such  a  case,  the 
friencJs  state  that  of  late  the  patient  has  hud  one  or  wmre  sli;^lit  and  brief 
attacks,  cliaracteriziil  by  faintncss,  tenqinrnry  troiihle  in  speaking,  sudden  hut 
temporary  weakness  of  an  arm  or  leg,  and  aimilar  symptoms.  The  prodro- 
malft  may  extend  over  several  days  or  even  weeks  and  months  preceding  tl»e 
severe  attack. 

In  otJier  case?  there  arc  no  such  premonitory  symptoms.  The  apoplexy 
oi-<'ur&  nnexppf-tedly  and  niubh-nly.  In  the  midst  of  ajipan'iilly  virjorous  health 
the  patient  sinks  dinvii  "as  if  lie  hiul  l>een  struck."'  In  slill  other  cases  there 
are  indeed  no  |inHlr'iiriaita,  hut  Ilic  svniptorii)*  do  riol  nl  (ii^il  ii|i|ifiir  in  iill  their 
R'verily.  and  occupy  sotnc  hoiirs  or  even  a  whole  day  in  their  ^'nidual  develop- 
ment. This  is  due  to  a  slow  and  fi^radually  increasing  hemorrha.t;e.  and  U 
termed  a  sb»w  or  delave*!  aiKipU'ctic  adack.  Ttie  pHtlent  prows  confused, 
anxious,  and  delirious  (a  vase  itf  our  own  had  prnnrniueed  halhicinalioiiB  of 
^ifIllt),  till*  arm  iind  h-y  on  tine  siite  liei-ome  paretic,  hiiiI  ;;nidiiidly  nmre  iirnl 
more  completely  paralyzed,  and  after  a  lew  Iwtirs  cumplete  unuoiisciousnesa 
comes  on. 

The  attack  may  be  rapidly  fatal.  In  such  caaott  the  al>normaI  prossuro  prob- 
altly  involves  llie  nu'diilla  ribb)nt:Hla  and  parnlyzes  the  cfiidiai;  and  redpirniory 
renters  there  jdtuated.  UMniHv.  fmwcvcr.  tlieie  is  incrcly  a  roriiplcle  li>ss  of 
consciousness,  more  or  Icks  ntpiiHy  dcvebtjicd.  Si'tiieliines  the  j»alietit  has 
time  to  lie  down.  He  usually  sinks  hack  in  liis  chair  or  falls  to  the  floor, 
and  heeomes  deeply  comatose.  The  face  is  often  noticeably  flushed,  and  the 
pulse  full  and  tem*e,  but  not  infreij'iently  somewliat  slow,  because  of  the  in- 
creased cerebral  pressure.  The  reipiralions  arc  deep,  noisy,  stertorous,  and 
likewise  often  slow.  The  rt^laxcd  cbii-ks  and  lips  are  often  drawn  deeply 
in  at  every  inspiration,  and  puffed  out  at  every  expiration.     The  tt-niporature 
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h  ii»tuallv  Kiilinoniial  at  first,  IhUt  ri'guining  tlie  norninl,  or  even  a  liigTier 
point.  In  a  rapiillv  fatal  case,  however,  tKc  temperature  remains  depressed 
till  death.  Jt  is  not  vcr,v  rare  in  severe  i-asi-a  to  nl>^rvt>  a  pcc-uJiiir  jMKiition  of 
the  head  and  eyes,  both  Iwing  turned  in  the  same  direction.  H^iis  phenomenon 
is  termed  by  I'revost  ronjngatft  doviation  {deriaium  ftnijugure)  of  the  oj-ea 
anil  head.  It  in  (jeticrally  ti'Jiiprirary,  and  is  iiaid  h>  liRndiiuKV  to  Iw  ronnocl«d 
prinei'pallv  with  a  lesion  of  the  hiwer  parietal  hdmle  (j<ee  also  page  -I??). 
There  is  no  ijerfwtly  cijiiBtuiit  ri'Ialiiui  Inrtweiin  the  laU-ral  dcvlatiuti  and  the 
half  of  the  hniin  atTcited.  The  most  cnnnuon  e<tndilion  is  that  the  eyes  arc 
directed  toward  llie  affectwl  lie  mi  sphere,  and  an  to  a  certain  extent  "  look 
toward  the  lesion  "'  and  away  from  tlie  paralyzed  Ride  of  the  hctdy.  The  pupils 
present  no  i-on»tant  ppeuliarities.  Often  they  ore  nf  normal  size.  Tn  other 
canK:^  llu'V  are  i-iintnifted,  diltiti'd,  or  tiiu*i]ual.  No  defiiiile  diagiiiwlic  eon- 
clu8ioii»  ean  lie  drawn  from  them.  In  the  wor«t  eases  the  pupils  will  not 
react  to  light;  in  other  eases  they  react,  but  often  oluKgiBhly. 

During  thi-  dwp  aiK>j(!et:tie  coma  the  extreniitiea  generally  lie  completely 
motiorlefis  and  limp.  In  the  worst  eases  reflex  aetion  ifi  wholly  snspemlcd  ;  hut 
sonu'times  the  vigonius  tlinist  of  a  pin  or  the  ]>inchin^  of  the  Hkin  ivill  exrite 
an  oei-Hsioiial  shiw  reflex  twitch,  or  a  motion  as  if  to  ward  ofT  the  tormentor. 
Whether  the  ajioplexy  has  caused  hemiplegia  at  all,  and  if  so  In  what  place, 
cannot  always  be  easily  determined  during  the  initial  coma.  Still,  it  i»  often 
tt>  lie  ohserved,  even  now,  that  one  angle  of  the  month  hangs  down  lower  than 
the  other,  and  that  tlie  eorresponding  L-heek  Is  mni-e  puffed  out  during  expira- 
linn  llian  is;  Iht?  other;  that  the  exti-eitiities  of  one  side  are  mueh  heavier  and 
fall  much  mnrt*  limply  than  those  on  tlie  opposite  side  of  the  Iwdy,  and  that  the 
retle.\  aetion  and  defensive  movements  are  ainutst  ahseut  upon  one  aide  (the 
paralyzed  side),  while  they  can  he  cfearly  demonstrated  on  the  other. 

In  eontnist  to  the  usual  laxness  of  the  arms  and  legs  during  the  apoplectic 
coma  is  the  tonic  rigidity  oometimes  seen  in  Ihe  extremitiefi,  particularly  on 
the  side  opposite  to  the  hemorrhage.  This  symptom  seems  to  he  especially, 
although  not  exclusively,  connected  ivith  a  Imr-iliiig  of  the  escaping  Idoiwl  into 
a  lateral  ventrirle.  M  i^  ratluT  exct^ptJonal  for  een'liral  hemorrhage  to  ho  at- 
teiiiled  with  general  or  unilateral  epileptiform  con\-ulaions — a  symptom  whicli, 
08  we  have  seen,  is  roferahle  to  irritation  of  the  motor  regions  of  the  tn)rt«x. 

Il  should  he  inentioni'd  Ilml  in  nmny  cases  of  eerelmil  heiuorrhage  the  urine 
passed  after  llie  attiick  has  Ihtu  fmiiul  to  cimlaiti  small  Hinniints  of  albumen 
or  sugar.  This  symptom  is  generally  aseril>etl  to  eoniprcssiim  of  the  medulla 
from  the  effusion.  There  ia  usually  retention  of  urine;  in  other  cases  there 
is  involuntary  micturition. 

A  certain  numlfer  of  patients  never  awake  from  (he  initial  coma.  Death 
may  not  he  immediate,  hut  they  remain  completely  inKimscions;  the  reepi- 
rationa  become  more  rapid  and  irregular  (sometimes  of  the  f.'heyne-Stuke* 
character),  and  there  is  rattling  in  the  throat,  because  mucua  and  saliva 
run  down  into  it;  the  pulse,  which  was  at  firal  retarded,  now  becomes  accel- 
erated; the  face  grows  paler  an<l  more  and  more  sunken;  the  eyes  are  deep 
in  their  soH'kets;  the  cornea  hi'fi>nii's  opnipie;  and  at  last,  nfti-r  tlie  coma  has 
lasted  snme  hmirs,  or  even  one  or  two  days,  death  occure,  often  attended  by 
a  considerable  riae  in  temperature. 

Thifi  termination  i»,  however,  by  no  means  the  usual  one.    More  fre<|ucntly 
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the  pntiont  survives  the  attack.  The  bleeding  ceases,  Uie  clot  contracts,  and 
begins  to  be  <lisinte£jra(ecl  and  alworbtnl.  At  the  same  time  the  pre«»ure  ex- 
erted upon  surnnindiiig  parts  pi»ws  less  and  lesw,  tlio  more  distant  parts  of 
the  brain  gradually  retnver  from  Ifie  shock,  and  con scimtsi less  sluwly  p-'tums. 
The  patient  Utginw  t"  open  his  eyes  when  ho  is  Rpokon  to  in  a  loud  tone;  he 
raises  his  liand  to  his  lieml,  Higlis,  and  yawns:  gruiUially  the  intellect  clears 
up,  lie  tries  to  talk,  or  in  cxpre*;*  hininelf  hy  pi^rns;  memory  returns,  and  he 
rei'ognizes  i\in^  alciut  him  onec  more.  Kxceptionally,  rernvery  is  internipteil 
I'V  a  I'rei^h  and  pcrhaiw  a  fntal  rel)i]ifle.  Tliis  may  result  from  a  renewal  of  the 
hemorrhage.  {Jenerally.  Inmcu'r,  iinpnivernt-nt  persists,  tlic  pntirMit  fully  re- 
gains hi«  conwinusni'tih  at  the  i-tid  of  a  f*'W  days,  and  it  now  hefomes  pnssilile 
for  ihe  first  lime  to  "estimate  the  ciamaj^." 

The  fyiiiptoiut*  lliLia  far  di!^erilnfcl  Iw^Iong  to  wvere  flpnpleetic  altarks. 
There  are  aiso,  as  we  ha^-e  said,  easos  of  alt  dt-greos  of  mildness  as  regards  the 
fir*t  onset.  In  tho.-^o  tlierc  is  no  deep  nnd  persistent  eoma.  The  patient  loses 
conwlonsneiis  only  t«  nijiorarily.  if  iit  all.  Uo  is  seized  with  vertigo,  nr  with 
Kudilcn  ht'adaphf,  and  is  for  a  time  stupctii-d.  Nausea  and  vomiting  ait  of 
frequent  occurrernt^  just  as  in  onUnary  syncope.  Yet  cases  presenting  these 
c^unparativcly  slight  early  ttymptonis,  and  with  few  even  of  these.,  may  exhibit 
the  genuine  focal  svniptoms  referable  to  the  hemorrhage,  such  as  liemiplegia. 
in  all  their  severity.    These  latter  phenomena  nnist  now  be  considered. 

We  term  the  f*ymj>toms  of  ]nf.»  of  fimcli(»n  diri!ctly  doju-ndL-nt  U]»on  the 
destruction  of  ii  di'fiiiitu  portion  of  tin*  hrain  the  dirwt  focal  symptfjjiis  of 
cerebral  hemorrhage.  Where  the  hemnrrhagc  takes  place  we  have  seen  that  a 
larger  or  smaller  extent  of  the  hrain  substauce  is  completely  dc<troyed  by  the 
sudden  and  foreihle  escape  of  the  blood.  The  dimensions  of  this  lesion  are 
represented  later  hy  the  apoplec-tie  sear  or  cyst,  and  its  position  by  the 
nature  and  extent  nf  the  |iersistent,  and  for  the  most  part  irreparuhle, 
lose  of  function.  But  there  are,  in  nddition  to  i]w»c  direct  symptoniB, 
otlier  indirect  focal  syrnploins  which  oullH(*t  tl)e  aii«>plec(ie  shock,  and 
vary  with  tlic  locality  of  the  hemorrhage,  Ttiesc  do  not.  however.  cornMpond 
to  the  territory  actnaily  dc-'troycd.  They  arc  du«  to  the  influence  exerted  for 
a  et^tain  length  of  time  by  iho  hcniorrhaglc  focus  upon  the  inmitnliate  sur- 
rounding structures.  The  presiture  of  the  effusion,  the  disturbance  of  clrcu- 
liilitid  resulting'  from  it,  thf?  ctdhdcrii!  (I'lh'iiia,  and  pcrhnps^a!so  the  iitd>ibition 
of  the  sohihle  [)r(tditc(s  of  disinlegnition  i»f  t!ie  Hpojilectic  focus,  are  Ihi-  chief 
factors  in  exciting  these  indirect  symptoms,  Tliey  do,  indecil,  outlast  the 
initial  shock,  but  are  neverthcicss  temporary,  vanishing  sijoner  or  later,  at  the 
end  of  several  days  or  wepks,  or  even  months.  If  the  apoplectic  shock  is  over, 
and  if  the  symptoms  still  exhibiitHl  have  been  minutely  detcrminwl,  yet  we 
are  unahle  to  say.  at  first,  whether  the  existing  focal  xyinploms  are  direct  or 
indirect.  We  can  decide  aliont  this  only  after  further  observation.  If  the 
early  symptoms  disappear  within  the  next  few  days  or  weeks,  or  after  the 
first  two  or  three  months,  we  can  then  at^irm.  retrospect ively.  that  they  were 
indirect.  Such  as  outlast  the  lirsl  six  niontlis  are  to  bo  regarded  as  direct, 
and  as  not  destined  to  improve  much.  From  a  practical  point  of  view  this 
distinelion  is  of  extreme  importance.  We  shall  revert  to  the  subject  when 
considering  the  cniirse  of  cerehnd  a]inplcxy. 

A  nmiute  descripliou  ol  all  the  focal  symptoms  whicli  might  occur  after 
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cprvltral  Hcmnrrliiif:*-.  nm\  of  ilu-  lijrlil  thus  thmwn  upon  the  location  of  the 
hemorrhage,  need  not  be  attcmptod  here,  for  it  woiihl  ne«s»*itaUr  u  repL-lition 

ot  all  the  fw\»  enumeniletl  in  tlm  pre- 
ceding- chapter.  It  is  unt;*'  rcfiuisil^;  to 
describe,  in  detail,  tlie  vhieC  and  by  far 
the  most  frequent  results  of  a  eert'lirul 
hemorrhage — onlinary  cerebral  hemiple- 
gia (see  Fig.  2t)7). 

Cerebral  Hemiple^a. — It  has  boen 
tiii'iiiioncd  ttifti  iiiubt  of  the»e  henior- 
rhogea  occur  near  the  lateral  ventricles. 
Hcnee,  in  a  majority  uf  iii8tjin(*s,  the 
motor  pyrami^Hl  tract,  as  it  traverses  the 
iulerual  capsule,  is  either  directly  de- 
strcived  or  at  least  indirectly  atfectt^. 
Consetiuently,  moat  patienla  who  sur- 
vive the  apoplectic  nhiK'k  prespnt  a  pa- 
ralysis of  that  half  of  the  body  whii*h 
is  oppogitc  the  seat  of  heniorrhago.  On 
minute  examination  we  usually  find,  in 
the  first  place,  that  even  in  the  distri- 
bution of  the  fat'ial  nerves  there  is  a  dis- 
tinct dilTerenee  between  the  two  side8, 
iJie  lower  division  of  the  facial  (which 
supplies  the  muscle*  of  the  cheek,  aoee, 
an<l  mouth )  heinfr  evidently  paratvzed 
on  one  side,  while  its  upjwr  diirision 
(going  to  t)ie  eyee  and  fon>hi.>ad)  is  en- 
tirely, or  almost  entirely,  intact  The 
forehead  can  he  wrinkled  on  one  side  as 
well  as  on  the  other,  or  only  a  little 
less  on  the  pnnilyzod  side  than  on  the 
sound  Kide;  hut  if  tlic  pulii-nt  lri«!»  to 
dilate  his  nostrils,  or  alter  tin;  oliape  of 
hJK  nioiith,  or  wlii'ille.  i>r  blow,  or  talk, 
etc.,  the  paralysis  Itwomoa  evident. 
Often,  indeed,  while  the  fuce  is  qniet,  it 
CUD  he  noticed  that  one  nanolahial  fold 
is  obliterated,  or  that  one  comer  of  the  mouth  droops.  It  is  an  intereat- 
ing  fai't  flmt  the  paresi«  of  the  lower  division  of  the  fai-ial  is  niucli  more 
ndiceahle  during  voluntary  efTorts,  as  in  slmwing  the  teeth,  than  when 
the  paticjit  smiles  invohintarily.  A  palicnt  will  sometimes  try  in  vain  to 
draw  back  the  corner  of  his  mouth,  then  ln-jiin  to  Inngh  at  his  own  awkward- 
ness, and  thereupon  op4^n  his  mouth  in  an  almost  perfectly  normal  manner. 
We  liave  seen,  in  the  chapter  on  rerebral  localization,  that  this  cimdition 
can  probably  he  explained  liv  the  relation  f»f  ihc  optip  thalamus  to  the  mnre- 
nients  of  mimetic  exprcsjiion.  The  difference  in  the  behavior  of  the  upper 
and  the  lower  pari  of  the  face  in  cerebral  hemiplegia  is  probably  connoctiid 
with  the  fact  that  the  muscle»  su|tplied  hy  the  iipper  dirision  (frontalis,  cor- 
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rugfttor  Bupcrcilii,  and  io  a  certain  extent  tlie  orbiculariti)  are  ver_v  seldom 
exiTcisiHi  upon  one  side  alone,  but  alway?  hilalerolly.  I*erh«|)s  both  sides  re- 
cc'ivf  nervous  filters  fnim  eaeh  cerelirnl  hemij^phere,  so  that,  if  a  sjjnple  center 
be  intact,  it  alone  an!=.wer8  for  the  intiwlos  on  both  «id(!f.'  In  the  distribution 
of  the  lowitr  division  of  tlie  facial,  als),  ordinary  cases  of  cerebral  hemiplegia 
present  almost  always  a  more  or  less  mnrke<l  paresirt,  and  only  exeeptionnlly 
a  t'oiiiplett-  jwralysis. 

Tbeix'  is  quite  often  a  slight  impairment  of  the  bypogtos^DB  in  addition  to 
the  paresis  of  the  facial  nervo.  If  tho  patip-iit  puis  out  his  lon^ie,  its  tip 
deviates  totranl  ihe  pjirftlyzi?i]  side.  This  is  a  result  of  paresis  of  one  of  tlie 
genio-hyoglossi.  Wiien  both  (.he'se  iihiscIhb  runlrHct,  tbey  nuty  1h'  said  (n  push 
t)ie  tonpie  forwanl.  If  this  thni-'t  lie  niorc  vi^''>rous  on  one  (the  healthy) 
fide,  tlie  ton^'ue  is  defU-ett'd  toward  the  other  (paralyzed)  side.  In  ordinary 
ciTehra!  hemiplegia  this  is  almost  always  the  sole  way  in  which  the  movement 
of  the  tfjugiie  tiin  be  seen  to  be  impftired.  Sometimes,  however,  the  slight 
paresis  of  half  of  the  tongue,  eoniliincil  with  Ihe  fiK-ial  paresis,  entails  a  notice- 
able diniciilty  in  articulatinn.  Tins,  to  bs  surt\  is  only  cxeeptionally  great, 
and  is  often  ajiprceiated  by  the  patient  alone,  who  is  conscious  that  an  ellort 
is  re(|uircd  in  order  to  i^pcak. 

The  soft  palate  is  rarely  much  affectffl.  It  may,  however,  bang  ratlior 
lower  down  on  t\w  paralyzed  than  on  the  afTeeted  side,  and  move  less.  Tlie 
uvula  is  inelined  sotiietinns  loward  (lie  henllby  and  sonietinies  Inward  the 
paralywJ  side.  There  are  no  special  disturbances  of  function  as  a  result  of 
these  chiingrs. 

Tbo  trapezius  is  the  only  muscle  of  the  trunk  which  Is  ordinarily  much 
affecled  in  cerebral  hcriiiph-giii.  A-i  a  ret^ult  of  the  pjiii-sis  of  llii-^  nniKele.  the 
shtiuldcr  srtgs.  and  it  cannot  be  rHiscd  a^  high  as  on  the  normal  side.  If  the 
palienl  tries  to  take  a  very  dwp  breath,  it  is  in  some  eases  possible  to  see  that 
the  paralyzi'^J  siile  lags  twiiind  a  little  in  respiration,  which  is  dm?  to  a  paresis 
of  the  respiratory  muscles  on  that  side.  It  is  perhiips  duo  to  this  that  the 
pulraonar)-  diseases  which  attack  hemiplegic  patients  frcfpjently  develop  in  the 
lung  on  ibo  affected  side,  where.  res]Mration  is  delieieiii 

The  most  imfiortant  eh'iiicnt  in  the  hemiplegia  is  the  paralysis  of  the  ex- 
Ireinitieji.  Imnirilinlely  after  the  bt-niorrhage  it  is  often  so  coinplele  that  even 
tlie  slightest  voliintnry  motion  in  the  affct;ted  arm  and  leg  is  impossible.  Other 
cases,  however,  cxliilnt  only  a  more  or  less  severe  ]>aresis  (hemiparesis)  from 
the  firHt;  or  the  complete  paralysis  at  any  tate  is  ennfimxl  to  certain  groups  of 
musclcf,  the  others  still  retaining  vestiges  of  their  normal  contractility.  Kven 
when  lln're  is  total  hi'iniplegia  at  first  some  of  the  muscles  almost  always  re- 
gain a  certain  amount  of  their  old  power  later  on   {ridf  infra). 

Tlie  behavior  of  the  reflexes  is  couipara lively  constant  in  nearly  all  cases 
cf  cerebral  hemiplegia.  In  general  the  rule  is  that  the  tendon  reflexes  are  in- 
creased on  the  paralyzed  side,  but  that  certain  ekin  reflexes  arn  diminished. 

'  Th<Tr  is  u  rem&rkabli'  scmrral  rulr  which  Hbould  bo  inrn(i»[it^  herr,  nnd  wUch  ia  pprhapB  to 
bf  Piplrtinr't  in  tlip  Miiiin  wiiy  — nnnn'ly,  thnt  tttow  mtiiwlos  which  Arc  usunlly  ttalleJ  iijto  jjlay  iii 
pnini,  nnd  wWch  «c<'<ir(iiinly  are  probably  innprvalcd  liy  hotlj  hpmt»|)herP9,  nw  never  fonipI<?t«Iy 
pnralyxMl  ia  cerf'tinil  lu'ruiivlPKifi.  Fttrthl'^Ill^>n^,  it  In  iiHiniKniblr  fur  \ie  'vrjluntiirtly  tii  oi^tiLnu!) 
janni  of  thtsr  iTiUM^](t:>,  which,  lis  n  ntlT.nrc  niniii1t«[i<-»iiMly  intirrvated  fioni  both  si^Jc-E,  iiiniiJy,  on 
onp.iidcnlonr,  orftt  tcnxt  not  withniit  ripf^inl  prftrticf ;  thisRppli^s,  for  instance,  toth*' oornijuitor 
BUpercilu.  the  rroDtoUs,  the  inotoreB  oculi.  nod  ihc^  niuadea  oi  ma^ti<^ution  and  rcapinitioo. 
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The  increase  of  tlic  tyndon  n-flexe)-  is  an  aliiiost  constant  Bymptom.  Only 
vhon  the  symptoms  of  the  iiiiiial  lihock  arc  vltv  severe,  there  may  at  6tsi  be 
no  tendon  reflexes  whatt.'vcr.  In  all  <!ai*e*  of  any  iluration  Oicy  are,  with  few 
exceptions,  exaggiTiited,  and  usually  vurv  mufli  so.  Jn  tlie  arm  we  find  very 
lively  jM^riostt'dl  ri-lii-xcs  on  laiiphij;  (lie  Iowit  I'lid  "f  the  radius  niul  th«;  ulna 
(aee  page  till) ;  ulso  on  striking  the  tcndonfi  of  llie  hieeps  and  triuciw,  the 
clavicle,  etc.  Jn  the  iejf  (he  inci-eai-e  of  the  patellar  retlex  is  most  noticeahle, 
but  there  is  often  a  lively  AehilU'S  reflex  also,  an  increase  of  iho  adductor  re- 
flexeR,  etc.  This  increase  of  tlie  tendon  refli-xes  is  liy  no  ineans  limited  to  tlic 
nffei'tiil  hide;  it  CHii  alruost  iilways  be  detected  nil  the  wmnd  side  also,  al- 
though to  a  lesser  dcf^ee.  Many  have  cxpresited  the  opinion  that  the  inereaijcd 
tendon  rtllex  upon  the  paralyzwl  side  i»  a  result  of  the  iiec:ondary  defeneration 
of  the  pyramidal  tracts  in  the  spinal  cord.  In  our  jiMljiincnt  this  view  is 
entirely  unfounded,  inasmuch  as  tin*  exajj^eralion  of  the  tendon  n-flex  often 
appears  within  a  f^-w  days,  or  even  a  few  hours,  after  the  ujKiphTlic  attack — 
that  is,  before  a  secondary  dcf^eneration  in  the  Rpinal  cord  is  to  be  thought  of. 
We  would  rather  seek  to  explain  the  phcuonieuon  as  Ijeiiig  due  Ut  the  euspcn- 
aion  of  certain  reflex  inhibitory  inllucnces  because  of  the  cerebral  lesion. 

There  is  very  often  found,  particularly  in  cases  of  long  standing  aflFected 
with  wcU-markod  contractures,  an  increase  of  "  direct  mechanical  ejccitabilit)-  " 
in  the  paralyzed  muficles,  bo  that  a  tjip  upon  them  cau&es  them  to  contract 
vigorously.  We  are  of  tlie  opiiiicHi  thai  a  part  of  these  i-oiilractions  are  of 
reflex  origin  and  arc  due  to  the  tnechauical  irritation  of  the  fascia  of  the 
muscles  (fascial  reflex).  There  is  also  the  direct  ruechanical  irritation  of  the 
nerves  of  the  muscles. 

'i'he  skin  refle^tes  in  hemiplegia  liehnve  dilTerently  from  the  tendon  reflexcft. 
Tu  th«  j>anilyzcd  arm  it  is  usually  inipnssjlile  to  evcite  any  skin  reflex  what- 
ever, ami  ill  till-  cornwpoiidiuj;  Ii'^'  the  reflexes  pnMliie*!d  by  prickinjr  the  soles 
of  the  feet  with  needb's  are  oecasioually  approximately  tv^ual;  at  other  times, 
however,  weaker  than  on  the  sound  side.  The  chant»o  in  l-lie  retlex  of  (he  big 
toe  is  very  striking.  Stroking  of  the  solo  of  the  foot  generally  produce*  a 
dorsal  extension  on  the  paralyz»:'d  side  (BabinskI),  and  on  the  wel!  side,  on 
the  other  hand,  a  platilar  flexiun  {cf.  ]iage  W!).  Oppenbeiin'B  leg  reflex 
is  not  as  common  as  the  liabinski  toe  reflex,  hut  nevertliclesa  it  is  fre- 
quently very  characteristic.  If  the  internal  surface  of  Ihc  tibia  is  stroked 
downwani  with  considerable  force  with  the  thumb,  dorsal  extension  of  the 
toea  Iparticularly  the  great  toe — K.],  and  especially  dorsal  extension  of 
the  foot  through  contraction  of  the  (ibJali.K  amicus  muscle,  will  occur  on  the 
paralyzed  side.  The  abdominal  and  cremasteric:  reflexes  show  important 
changes  (vtde  page  '^08).  These  reflexes  are  nlino.**!  nlvvays  much  diniinislie<l 
or  wholly  absent  on  the  panilyzed  side,  while  they  can  be  elicit<xl  on  the  sound 
aide  in  normal  strength,  a  distinction  which  is  not  infrequently  of  service  in 
determining  the  seat  of  the  heuiiplegin  when  the  patient  is  stupid  or  even 
quite  unconscious.  There  is  often  a  marked  difference  in  the  eonjunctival 
reflex  also.  On  the  paralyzed  side  we  can  touch  the  eyeball  with  Ihe  finger  or 
the  head  of  a  pin  without  causing  »li  ininu*rliiite  reflex  closure  of  the  eye,  as 
ifl  the  case  on  the  healthy  side.  It  is  not  easy  to  explain  the  striking  Iwhavior 
of  the  skin  n'flexts  in  cerebral  hemiplegia,  especially  the  peculiar  contrast  be- 
tween them  and  the  tendon  refle.\ed.    It  is  ordinarily  assumed  tliat  certain 
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inhibitor)-  influences  for  the  tendon  reflexes  are  lost  through  the  cerebral  flis- 
leasu,  while  the  inhlhltiiMi  of  the  skin  reflexes  i»,  on  the  contrary,  put  into  a 
state  of  irritntioii.  Thic  cxpUnatifm  [^  evidt-ntlv  ton-tA  unci  uusHtii-racrtory, 
ami  ihu^  the  Buj^pitioa  is  not  wiiolly  unwiirriinleil  that  these  skin  reflexcii, 
particularly  the  abdoniinal  and  crrtiiasttTic  rt-flexf.*,  contrary  to  the  phyi^iolog- 
ieal  theories  thus  fjir  }^'i-m»rjilly  acroplnl,  havr-  tlieir  ri'llex  art-s  iitit  in  thi:  sjiiiial 
cnrd,  but  much  higher  up  in  the  brain.  The  absence  of  these  reflexes  on  the 
paralyzed  side  in  ei;rebrHl  hetnipli.'gia  h  accortlingly  duv  to  u  direct  injury  of 
tlie  rclU'i  [lath.  Of  course  it  must  be  eniphasized  tliat  furtlier  studies  upon 
this  iniportiint  point  are  extrerni'ly  necesi^iry. 

■Seni^atiun  is  but  little  ini|wired  in  most  vm»cs  of  cerebral  hemiplegia,  but 
on  careful  uxatiiinatinn  we  oftirn  find  a  dcr-ided  blunting  of  fiennibility  for 
sitnplc  cuntact,  althnugh  the  sciii^iljility  to  pain  and  tcmpuniturc  and  the  nuis- 
cular  Honsc!  arf?  rcLaimil.  In  jsnlnted  caj-es  the  musfutar  sens^'  may  be  also 
perceptibly  disturbed.  [Thbi  ia  usually  tlie  case. — K.]  Sli;fbt  panw-ihe- 
sia  ia  nut  infre<]ucnlly  couipUined  of  mi  tlie  affected  side,  eRpeeially  at  first. 
Pain  in  the  paralyzed  parts  is  not  uneipiniunn.  It  in  uften  ti:"  be  referrod  to 
spocial  pcriphiTfll  cijndilion.s  (t-iiiitnirtiinw,  clc. ),  Inil  sdnu'tiines  Ihtjre  is  a\i- 
parcutly  an  irritutinn  of  the  eentral  sensory  traeta  (Kdinger).  Any  marked 
disturlnanee  of  sensation  indicates,  as  has  been  seen  (<■/.  page  4ii0),  that 
the  pdsterior  extremity  of  the  internal  capsule  is  involved.  Such  cases  are 
rare.  In  tlu'in  we  may  obiivrve  a  coniph-te  wrebral  hemiana^thcsJa  combined 
with  the  heTijipIc;;in.  .\ciri>nHn}i  In  (iowiriv,  a  b'iii|iorary  licniianopyia  is  often 
present  directly  after  the  oceurrenee  of  a  cerebral  lie!uorrhaf;e.  We  have  eeen 
the  initial  heiuiunopsia  combined  with  associated  paralysis  of  the  ocular  mna- 
cle».  It  is  also  not  uncommon  to  (Ind  hcniiplejfla  a^'^s'X'iat'.•d  with  permanent 
hemiauofwia.  but  as  yet  little  i«  known  aiwut  the  ]>atholc»gic-al  anatomy  of  fiuch 
ca^es.  The  ninft  likclv  lliing  would  seem  to  he  fiome  lo.«ion  of- the  tihf-rn  of  the 
optic  nerve  in  the  internal  cap.<ule  nr  in  the  ]>idvinar  of  tlie  optic  tlmlamua. 
[The  stprwigntwtie  w'lise  (ride  pa)t^  151)   is  not  liifreqiiiTitly  affecfed. — K.] 

Turning  now  to  the  furtlier  course  of  hemiplegia,  we  lind  a  new  group  of 
important  syinptoniw.  First  of  all  shnnld  he  considered  the  rhan^^cs  in  the 
paralyzed  muscles.  If  the  hemiplegia  be  ioconi|>lele,  even  fr^jui  the  start,  al- 
most the  normal  deffree  of  motility  may  in  a  eomparatively  brief  period  be 
regained  by  the  afTecti'vl  nide.  At  most  there  will  persist  a  certain  slight 
amount  of  weatinc'-s  and  stiffnew*,  and  ovt^n  this  will  ^rradually  diminish. 
From  what  has  liei-n  alri'adv  ^Hid.  it  is  I'vidi'iit  thai  in  ihvsv  cases  the  initial 
paresis  is  an  indirect  focal  symptom,  and  accnrrlingly  vanishes  as  soon  as  the 
effusion  ceases  to  alTcct  the  tissuei?  not  immediately  involved. 

Even  where  there  iR  a  complete  hemiplegia  it  ia  exceptional  for  this  con- 
dition to  remain  uuiilmted  throughout  the  entire  region  afffctfd.  After  a  few 
weeks,  or  even  »  U-w  dnys,  one  part  and  another  of  the  paralyzed  half  of  the 
body  l«?!gin  to  recover  their  former  motility.  Tlic  iniprovcnient  goes  on  slowly, 
and  in  Ihe  most  favombb!  cast**  tlie  paralysis  iriay  for  the  mos.t  part  hpve  van- 
ishc'I  at  the  end  of  tiome  rnonths.  F'iually.  hnwevtT,  the  improveiniMil  advances 
only  to  a  ccrlain  i>oiul.  and  the  cuidilion  (lu-n  nltnincd  remains  stutiomiry. 
We  now  (hid  the  ordinarv  iliiirarterislic  typical  '*  hemiplegic,"  who  can  be 
reeopnizerl  at  the' first  glance  by  Ihe  prafticed  eyo.  The  most  noteworthy 
pbenouicnon  in  such  caeea  i«  tliis,  that,  in  spite  of  many  individual  differeucea 


t 


608 


DISKA8KS  OF  THE   NEHVOl'S  SYSITCM 


in  the  final  recovery  of  cerUin  inovementa  and:  alxo  <in  llto  fx^nnanencc  of  the 
paralji'HiH  of  oilier  ^.Tuupfi  of  niUKcle?.  thore  is  still  a  vory  !*irikitij!  regularity 
and  uniforniity.  There  is  one  chief  fact  which  is  very  noteworthy — that  al- 
most invnrinlily  the  leg  regains  greater  power  of  movenii-nt  than  the  ann.  la 
rt^rd  In  tlif  eiiiidilioii  nf  the  inilividiial  j;mii]i«  <if  iriiisflrts,  mnn-over,  we 
aJmost  alway.s  find  the  same  tiianil'ustatinns.  As  has  heeu  sho«ni  ehieily  through 
the  interesting  investigations  of  Wernicke  and  Ij.  Mann,  the  iiermanent  p«- 
ralycif'  in  etiruljral  heniijdtigia,  or  the  rt-dirn  of  motion,  never  relates  to  indi- 
vidual niiir^-le:^,  liut  ahvay*'  to  whole  groujw  of  inuiieleH  whoise  funetionti  ate 
chttH'ly  eoiniei-li'd.  In  tlie  infjier  exlreiiiity  there  i:^  ii-Ufdiy  jieniiatieiit  pnral_v>i^ 
of  all  the  iniisrlfs  thai  rolnt*-  (he  ami  oiitwiird  (^^tipriiiit'irs  nf  ihe  foii'ann, 
outward  n>lali()it  of  Ihe  up|>er  arm  hy  the  iufra.spinaliis  and  teres  niiuor,  and 
fixalinji  and  nutward  rotation  of  tlie  8houI<ler  girdle  by  the  lower  portion  of 
the  (ni|H_'xiiis  and  thci  rhondiiddcl).  and  of  those  thitt  rai.-^e  lite  up|H-r  arm 
(<t<-it<>iil,  sernitns),  and  idMi  pi)ral\>i.<^  nf  the  nieveineritri  at  tile  ell'ow.  e:»|ie- 
cially  of  i'xte(if;i<in,  of  operiiiig  the  hand  (extenw)rs  of  the  liiigen*.  lixaliori  of 
the  wrist  hy  the  Hexors),  and  nf  o[i]jnt>itioD  of  the  thumb  (opponena,  aMurlor 
hrcvis).  Vn  the  other  hand,  inward  rmation  of  ihe  arm  and  elnt<nre  of  the 
hand  are,  as  a  rule,  proiiervi'd.  Tiu;  jmlient  tran  Ihereforc  not  take  hold  of  an 
oljjii-t  on  aetoiint  of  the  diflieidly  of  opening  the  lianil,  h\it  he  ran  hold  firmly 
what  he  has  ouee  grai^ped.  Tine  innvenicnii*  nf  the  hand,  liciwever,  are  much 
impaired  on  aoeount  of  the  disluriianeet  in  the  inovrnnenl  of  the  lhund>.  In 
tlie  leg  l)ie  flexors  uf  the  hiwer  leg  and  the  dorsal  extenstirs  of  the  foot  niiimlly 
remain  iH'riininenily  pnretie,  and  also  the  ahdiietors  and  inward  n^lator*  of 
tlie  hip,  white  the  ilit>pw>ai'.  (he  ipiailrii-cps  vxiensor,  and  the  plantar  flexors 
of  the  foot  often  i-egain  their  power  itf  motion.  The  rehini  of  ninhilily  in  tbo 
iliopt-ijrts  and  ipiad rieep  in  llu-refure  of  givat  pnielieal  signifieam*,  heeause  by 
it  the  [latieiil  is  ennhled  to  walk  again.  (If  cnup*e  the  patient  nivtU  Ihe  help 
of  a  eane.  and  llie  gait  reniniiis  slow  iind  lahure*!,  hut  the  udvantage  of  ind*>- 
pejident  Incomeilion  is  extoimely  great.  The  gait  of  the  hemiplugic  ii  very 
characterislif^-.  and  is  always  of  ihe  same  tyjie.  The  affeeled  leg  Iian  the  too 
turned  slightly  ontwanl,  it  h  niovi'd  foru-ard  slowly,  dragging  on  the  gronnd, 
ill  a  slight  curve  whose  ennvexity  is  onlwanl.  We  eiinnot  slate  with  eerlainly 
the  reason  for  these  fai'b*  just  nientiotu^l — that  hoth  the  improventeiit  and  the 
pi-rnianenl  ]«iratysiB  alrnn^t  always  involve  regnlarly  the  same  definite  group*! 
of  niusclcg.  The  mnsck's  whieli  regain  the  power  of  motion  are  prolMihly  those 
whieh  can  he  most  easily  innervalnl  fnun  the  healthy  heniisphen-  on  Ihe  same 
side  of  the  l»ody.  There  are  some  reasnnsi  that  justify  the  a.ssiimplion  that, 
aftiT  the  in1i'rrti}i1inii  of  the  pyramidal  traels,  the  suU-orlieal  motor  tracts 
(from  the  optic  thalamus  and  from  the  corpora  qimdrigeniina)  asaumc  the 
function  vieariously. 

It  is  imprnhable,  although,  of  oourw,  not  impossible,  that  lil)er!t  when  onee 
des1n>ye«l  47in  lUiilergo  regenerulion ;  hut  the  faet  alwve  inentiom^l  is  of  the 
grealei;t  praelient  t>onse(jnen(-e  that  hcnuplcgic  symptoms  cannot  improvi'  ma- 
terially after  the  first  eix  montlis. 

TIh'  yii'minnr-nlly  paralyze)!  muscles  Un'onie  very  nflen  eontrai'liirrtl  later 
on.  The  iipiwiiranetw  pn>dneeil  exhihit  e^Mi^idi'rahle  nnifurmiiy.  Tin-  arm, 
whieh  suffers  more  from  paralysis  llinn  the  leg.  is  also  usually  mon'  ennlrarl'-d. 
The  lingers  are  nlmoi't  invariably  tlexed ;  the  forearm  eontracted  in  a  [lositioQ 
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of  pronation,  nnd  usually  floxod  rather  than  extended;  and  the  upper  arm 
adducled  {ihe  pectorals  mfljor  hcinj?  chiefly  nffcrtwi  1 .  Thcvi'  oonTrfloturps 
(•ornspond  oxarlly  In  the  natiiral  jmsitmns  \vhi<-h  the  iianilyi'.i'd  arrii  aliiiosl 
always  a.t*iuiM's  if  Itd't  to  itself,  i-ilhi-r  fnim  yrii\ity  in-  at*  a  result  iif  any  re- 
rnaininj;  power  u!  niovetnenl.  The  conlraedircs  are  alitni^l  always  found  in 
tht.*  same  groups  of  muscles  whitrh  mufTer  relatively  the  lea»t  lo^  r>r  poMor  in 
hemipli^pia  (ru!e  isMpni).  Since  the  jiosiitlon  once  flCfpured  from  the  paralysis! 
nC  the  a[ilaj:rmifitie  imiscjcw  earinol  l>f  altereil,  fio-talled  passive  enntnietures 
Ap[H>ar  in  tlie  |ierinanfntly  .<linr1eneil  niiiscN-s.  Tlie  eniri'etnijss  of  this  tlieory 
IB  favoi-ud  Ijy  the  faet  that  the  deforniily  ean,  to  a  certain  extent,  Iw  prevented 
by  the  persistent  use  of  passive  motion,  which  renders  any  pertnanent  sliorteii- 
in«;  of  the  iriirsele  iinpos-iiible.  Xevertlielesfj,  Charcot  and  his  pupils,  including 
Jioijcharcl.  hold  a  dilTrretit  opinion  eoneerning  the  origin  of  these  coiitracliins. 
'I'iiey  rej^iud  them  as  the  sequel  of  the  seenndary  degeneration  of  the  pyramidal 
traet.  Tliift  a*j«umption  ia.  however,  highly  improliahle,  since,  in  the  first  place, 
the  degenernlinji  IIIhts  have  lost  (he  puwer  of  iH'iii;^  sliiniilalml.  and  can  thori'- 
fitre  ni>  lunger  eonduct  any  stiniuhis;  and.  moreover,  the  e(>n1raeliire.-(  do  not 
develop  in  the  paralyzed  nuificlec  hut  prineipa.lly  in  those  wlijcli  can  still  he 
moved.  C'ontractiinw  and  ceeondary  degvneration  are  conseiiiiently  concom- 
itant sequela*  of  dif^ease  of  the  brain. 

If  the  fontrftctiiRfs  hiviinie  mHrkc<l  in  the  lower  limb,  thoy  may  involve 
either  the  esteiisfirs  nr  flexors,  which  depends  in  the  main  upon  accidents  of 
position,  etc.  .At  the  ankle  w(^  almost  always  find  a  rt>ntrartiire  of  thi*  muscles 
of  the  ealf,  beeauBu  the  dorsal  extensor**  of  tlie  foot  are  parnlyztnl  and  the  foot 
falls  into  a  position  of  plantar  flexion  from  its  own  weight:  and,  moreover, 
liecause  there  is  g«^neralty  more  mohiliiv  prejwrv*^!  in  the  plantar  flexors  than 
in  the  ilorsal  cxtenMirs  of  the  fipot.  The  fact  thai  the  innsciilar  li>nus  is  in- 
ereascil  on  the  paralyzed  >ride  (analogous  In  the  increase  nf  the  Ivinlon  re- 
flexes*) i«  a  circuinstnnce  which  is  not  wholly  witliout  influence  on  the  strength 
of  the  contracture.  We  may  mention  here  the  fact  brought  forward  by  llitzig 
that  nianv  contractures  are  slight  in  the  morning,  when  the  patient  wakes  from 
elocp.  and  bec^nmo  more  inarkc<l  after  he  has  begun  to  move. 

Among  other  sympt-niuji  we  will  nienlion  llr.-'t  tbi'  interesting  assneialcil 
movement}*,  wliieli  are  of  frequent  oci'tirrcnce  in  hemiplegics.  The  explanation 
of  lliem  is  parlly  (hat  the  piilieiit  can  no  lougfr  inncrvat)-  tin-  dilTcrciil  pnretie 
group«  of  iniiscbs  with  ease.  In  onler  to  do  so.  it  is  always  uecc-sary  to  make 
a  forcible  a.asoeiatMi  movement  of  the  leg,  when  tlie  patient  is  endeavfjring 
with  all  his  energy  to  move  his  arm.  and  vU-e  vfirsa.  If  the  piitJeiil  tines  to 
raise  the  arm  at  the  shoulder,  he  flexes  his  forearm  at  the  tiariie  time.  The 
comnion  ns.-'ix'inled  movement  in  the  finit  {ilor-ial  exlension  fn>m  contraction 
of  the  tihialii?  anticus)  on  flexing  the  hip  and  kn(H\  which  was  lirsl  described 
by  mo,  is  cspi'eially  striking.  Not  infrequently  the  patient  is  tpiitc  unable  to 
extend  the  foot  dorsally  as  an  isolal<H]  movement,  hut,  if  he  draws  the  whole 
log  up  tn  the  Inink,  there  is  then  always  a  sininllnneous  marked  dorsal  exten- 
sion of  the  foot  with  markeil  contraction  of  the  tendon  of  the  tibialis  antieiix. 
Tliia  symptom,  which  lias  l>een  dcicrihed  liy  nie  under  the  name  of  tibialis 
phenomenon,  depends  probably  on  an  interruption  of  the  pyraiuida!  traot=*. 
T]»e  ]wtienta  can  now  sinnilfaneously  ("  avTiergieaUy  ")  contract  only  large 
groujis  uf  iimsch'-s,  and  have  lost  the  [Miwer  of  distributing  and  ivstrieling  the 
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cxmtraction  to  single  imi!*cles.  On  L'xtemling  tin;  leg,  we  fn^inftntly  eee  A 
ciiient  mnrkinl  ilorsa!  oxIcnKion  of  tlie  big  toe  (toe  phenoitifiion ) ,  Sii 
abnormal  synergic  muscular  movements  are  aUo  observetl  in  the  upper  ex- 
tremity (dorsal  extension  of  the  wrist  on  shiittmg  the  hand,  etc.).  Atutociated 
nioYciiic'iit(4  ii]^o  oiviir  on  the  pound  i*i<le  on  ninvcineut-'^  of  the  afTcctcd  side, 
and  it  is  surd  thiil  tin'  op[>ositi>  t-oncJitinn  hna  iilso  hi'i-n  ohw^n'wl. 

Anntliyr  piH-uliiir  plii-ndiiieiioia  uiiiKt  in*  mentioueil  hen'.  It  is  what  Weir 
Mitchell  has  lerinei]  post-heniiplcgic  chores.  Some  time  afti>r  the  paralysis 
begine  the  parts  affected  by  it  exhibit  involuntar)*  movement*,  reminding  one  of 
chorea  or  atbetosia  {ride  pages  20;J  and  4!H>).  Sometimes  these  movt'iiienls  are 
eontinuou*,  sometimes  they  oceur  only  as  associated  movements  in  connection 
with  voluntary  motions  of  the  pflralyzod.  or  even  of  iJie  sound,  side.  Hemi- 
plegia due  to  cerebral  hemorrhage  very  seldom  exhibits  this  phenomenon.  It 
is  said  io  ot'ciir  eliii'fly  in  foeid  diHeuse  of  tin*  posltTior  extremity  of  tlie  in- 
ternal capsule,  and  of  the  optic  thaUmuj»  (irritation  of  the  adjacent  pyramidal 
tract?).     It  is  much  commoner  in  cerebral  infantile  paralysis  (vide  infm). 

It  h  interesting  Io  obst'rve  tlie  tropliic  and  vasomolor  changes  in  tht!  para- 
Ivzed  parts.  At  first  the  skin  may  W  somewhat  redder  and  warmer  on  the 
jmralvMnl  tlian  on  the  sound  n'uW.  Nnthuage!  has  shown  that,  even  in  the 
distribution  of  the  cervical  siyrnpiithelie.  symptoms  of  vasomotor  paralysis  oc- 
cur. They  are  partly  temporary  and  partly  persistent,  and  comprise  increase 
cvf  temperature  and  color  in  the  paralvzed  side  of  the  face,  swelling  of  the 
eyelids,  and  i-onlraclion  of  the  pupil,  but  they  are  usually  slight.  We  very 
frequently  tind.  i-peciallv  im  tbi*  hm-ik  of  the  hands,  more  or  lewfl  puflinefifi, 
which  is  likewise  usually  regnrdc^l  a^  of  vasomotor  origin.  It  should,  however, 
be  considered  tliat  the  natural  movements  of  any  part  of  lite  body  greatly 
promote  the  nervons  and  lymphatic  circulation,  and  that  the  quietude  of  pa- 
ralysis may  tJierefore  have  much  to  do  with  the  (i-deina.  In  hemiplegia  of 
some  duration  the  extri;mitie-s  upon  the  paralyzrd  sidi-  are  always  cooUt  than 
normal,  and  the  hand  in  particular  is  very  often  ilecply  cyanotic.  The  skin 
sometimes  liecomcs  harsh  imd  fissured,  and  often  is  thiekenwl.  'Hie  internal 
surface  of  the  lianLl,  in  case  of  contracture,  is  frequently  quite  wet  with  per- 
spiration. 

Among  the  tspocifir  trophic  s^Tiiptoms  of  hemiplegia  Charcot  includes 
"acute  malignant  bedsore.''  Tliis  sometimes  develops  with  extreme  rapidity 
within  a  few  days  after  Ihe  shock,  and  usually  occupies  Uic  buttock  on  the 
affected  side.  There  appears  a  circumscril«?<l  redness  with  the  formation  of 
vesicles,  which  is  sonn  succcetled  by  a  deeji-rembing  iH-cmsis  of  the  soft  parts. 
Wo  have  ourselves  never  met  with  this  in  a  ca*e  which  has  Imh-h  properly 
nursed,  and  we  cannot  therefore  help  thinking  that  its  <levelopment  is  not  due 
to  trophic  disturbance,  but  to  pressure  and  tn  the  penetration  of  septic  matter 
below  the  skin.  Of  course,  patients  Inng  confined  to  IhhI  with  hemiplegia  are 
a.**  liable  to  bedsores  »s  are  any  otiiers  similarly  situ«i<><l. 

If  the  hemiplegia  has  csistinl  for  some  time,  we  almost  always  find  tl»e 
paralyzed  muscles  mor«!  or  less  atrophied  in  comparison  with  tliose  on  the 
Bonnd  side.  On  niicros(«pio  examination  we  also  find  an  evident  atrophy  of 
the  individual  fitfers.  hiil  this  atrojdiy,  as  a  rule,  i^  not  so  extreme  as  In  pe- 
lipheral  or  poliomyelitic  paralyses  (see  page  SOU).  Furthermore,  tire  atrophy 
is  olways  "  simple."  not  "  degenerative,'*  and  accordingly  the  faradic  and  gal- 
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nunc  excitability  of  the  poralyzi-tl  nnigclcd  is  complelely  preserved,  even  11  the 

muscles  ttre  very  imicli  atrnphicil.  The  electrical  cxcitaltility  docs  not  even 
Bbow  a  slight  <iiiaiititiitive  diminution,  as  careful  exam  illations  have  tauglit  us. 
In  «ome  cases,  i-ven  in  ordinary  hemiplegia,  the  atrophy  of  rertafn  miii-rles 
{fur  ('.\aniiile.  Ihi*  intrrosHti.  the  llwiiar  imiwh'H,  tin;  tlcltnid,  etc.)  may  come 
on  unuHUfllly  L-arly  and  Iw-fttrnp  extremely  marked,  so  that  wo  may  spt-nk  of  a 
"iiTi'tinil  imif^riiljtr  atci)|iliy."  Jn  such  enws  tHTtaiii  ln>phii:  iulluences  acla- 
ally  swin  t't  lit'  ciipccially  innnifeHt.  The  joints  of  the  paralytic  extremities, 
and  in  particular  the  knee  and  t«huulder,  may  ex(.-e[)tioDaMy  bucoino  inflamed. 
The  arthrKirt  i«  sometimes  acute,  and  sometimes'  more  of  a  chronic  variety. 
Its  cau^  it,  not  evident.  Charcot  thinks  that  it  h  probably  &  neurotrophic 
syinplniii.  and  he  is  of  the  sanie  mind  with  regard  to  ibp  ran-lv  swii  swellings 
of  the  peripheral  nerve  trunks  uf  thy  jtaralyxed  xnie  ("  hypertrophic  nea- 
rilis"). 

Mental  symptoms  are  rare,  except  the  initial  loag  of  consciousness.  There 
is  sometimes,  however,  a  persistent  pencral  unea.finesa  of  mind,  areompnnied 
by  great  i^xfitability  and  wakffulness.  In  a  large  niiinlior  of  casi-s  nf  persistent 
heuii]»legift  there  finally  eonit'  on.  In  the  ifiurse  of  years,  constantly  incruasing 
iudtealimis  of  mental  weakness.  Tlie  ]wtif^nt  gnms  ilull  ant!  forgetful.  Very 
often  he  exhibits  n  peculiar  tendency  to  weeping,  bursting  into  teai-s  at  the 
filiglilest  provoeatiun  ;  iait  frecpienlly  he  is  eubjei-t  to  quick  aUeruations  of 
ft-eling.  weeping  and  laughing  in  the  samii  minnle.  The  patient  sometimes 
beeomes  eventually  confused,  exciteti,  etc.  All  siicli  pronounced  conditions  are 
usually  dependent  upon  the  general  cerebral  atrophy  that  conies  from  artcrio- 
st'lerosis. 

The  general  nutrition  is  often  good  for  a  long  time.  Sometimes  there  is 
even  a  dwided  tendency  to  corpuk-nce.  In  otlier  cases,  and  especially  in  the 
bedridden,  niara:smus  gradually  lomea  on  and  hastens  the  fatal  termination, 
particularly  if  there  be  some  intertiirrent  trouble,  such  as  a  bedsore  or 
brunehitis. 

We  have  detailed  the  peculiaritiea  of  hemiplegia  somewhat  minutely,  be- 
cause the  statements  will  apply  in  tlic  main  to  all  cases  of  cerebral  bcmi[)legia, 
no  matter  in  what  phue  the  pyrami'lal  tract  is  interruplwJ  or  by  what  sort  of 
a  lesion.  It  is  nei'dless  to  enter  into  the  diverse  syntptoms  which  are  caused 
by  diver>iity  in  the  exact  loi^atinn  of  tlie  homtjrrbage.  The  hemiplegia  itself 
is  the  same,  whether  the  elTusion  tie  in  the  eitrtex,  ijiti'rnal  capsule,  cms  cerebri^ 
or  pons.  It  is  easy  to  infer  fr'Tii  the  prcceiling  chapter  what  the  accessory 
symptoms  arc  which  would  enable  ua  to  localize  the  Irniible.  We  need  men- 
tion hert»  only  the  frerpient  eombinatinn  of  riglit  lientiplegra  and  aphasia. 
This  occurs  when  there  is  a  largi'  rrffusion  in  tlie  left  hemif>pbere,  extending 
frnm  the  internal  eapsulo  to  tbo  neigbbnrbond  «»f  tlie  third  fronlnl,  or  jw«sibly 
till-  uppennost  terii|H)ral  convolution    (c'oni]iarf  I*ag4^   4!H>  et  seif.). 

Diagnosis-^Tiic  diagnosis  of  cerebral  hemorrhage  rests  ou  llie  sudden 
onset  of  Ibc  npo])!eetie  symptoms,  and  on  the  later  symptoms  (if  tliere  bt?  any) 
of  impairment  of  the  cerebral  fumtions.  The  diagnosis  can  scarcely  aver  be 
nia<ie  with  absolute  certainly,  for  cerebral  embolism  may  exhibit  almost  iflen- 
tical  phenomena:  the  diiTerential  diagnosis  between  the  two  will  be  given  in 
the  foHiiwing  ohaptor.  Occasionally  tliere  may  be  danger  of  mistaking  other 
cerebral  affections  for  a  hemorrhage,  such  as  meningitis  and  tumors.  The 
8J 
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same  may  be  sauJ  of  a  ciuVlerly  f]eveli>iitil  iinririia,  <jf  tlialwlic  cnnm,  trntl  ol 
coiislitutioiial  sepsis.  In  tliese  cases  tlie  rapid  onset  of  grave  cerpbral  syiiip- 
tf>ni8  of  fl  general  nature,  »uv]\  as  uuconsc-iausiiuss,  sinmlatos  Uie  apoplo'tit* 
riiina.     Al  tinie!>  tin-  Tiirtlicr  ctHirfie  of  the  diwase  done  makes  a  diajn)^'> 

piiKttitiii'. 

Prognosis.^Tbe  first  question  h,  whether  the  patient  will  survive  the 
initial  whork.  The  niiswpr  di'iwinl!;  upnii  the  Brverity  of  the  early  syniptnins. 
The  deeper  auU  more  persislent  the  uiiconscioiisui'sw,  the  iimrt'  deficient  the 
respiration  and  pulse,  the  leits  the  prospect  of  j\fovcry.  hut  we  caD  ne%vr 
det'iilc  iibsolulely.  |A  steady  riite  of  tenii>erature  i>r  a  ver)'  high  temperature 
ifi  altio  of  )>a<l  omen. — K.|  If  the  patient  have  withstood  the  first  onset  auil 
lie  heniiplegic,  tfien  the  posnibility  of  improvement  hinges  on  tlie  que^lioti 
wlietlier  the  jjaralys^is  is  a  direct  or  an  indirect  focal  symptom.  IiiHSTiiiu-h  as 
there  are  no  means  of  knowing  ohout  this  at  first,  we  must  »peak  very  gruartl- 
ediy.  [The  early  appearance  of  ankle  cIonuR  or  greatly  e.'cagge ratal  patellar 
reflex  is  apt  to  portend  permanent  paralysis  with  contractures. — K.|  It 
should  never  ho  forgotten  that  the  heniorrliage  may  recur.  The  prmlisimeing 
disease  of  llie  Itlnod  vewads  renders  individuals  wiio  havrj  liail  one  stroke  liable 
Ifi  he  visited,  sotiner  or  Inter,  liy  annlher. 

Treatment. — Tlie  trtalmenl  of  the  apoplectic  shock  demands,  first  of  all, 
rest  in  hcd.  wilJi  the  head  and  shoulders  elevated.  To  avoid  bedsores  it  i.s  very 
important  to  maintain  cleanliness,  and  to  watch  attentively  that  portion  of 
the  skin  whinli  is  pressed  against  the  bed  by  the  weight  of  the  body.  An  ice 
bag  should  be  put  upon  the  head,  and  particularly  over  that  side  on  which  tlie 
lieniorrlmge  is  suppnsed  to  be.  Bleeding  was  formerly  universally  practiced, 
hut  of  late  its  usefuhiL'SS  is  doubted.  It  is  al  must  indicated  only  when  llio 
deep  congestion  of  the  face,  the  violent  pulsation  of  the  carotid?,  and  the  full, 
slow  pulse  show  incroH.sed  arterial  tension,  in  such  a  citse,  if  the  |Hltieut 
seem  otherwise  roluist,  we  may  bleed  at  the  enmniem-ement  of  an  attark,  in 
the  hope  of  chirking  the  flow  of  blr»od  by  hiwering  the  intra -arte  Hal  pressure. 
In  Hiniilar  ronililintis^  e\|H-rieiU'C  s)ii)U's  that  the  local  HWtraction  of  bhwHl 
fn'ni  the  temples  is  Bonietimos  advantageous.  The  bowels  should  !«  well 
emptied  by  enemuta,  and  later  on  by  drastic  purgatives.  If  the  respiration 
and  pulse  fail,  wo  may  try  stimulants  (ether,  c^ntphor). 

f  Ilorsley  and  SpoiiM-r  have  fcHiml,  by  experijiients  on  flnimaU,  that  if  the 
internal  carotid  lie  tJMl  tlie  lilcmliiig  fnttii  tlu^  [lividecl  Icnticuhi-striate  artery  is 
fliccked.  Iliirslcy  llnerefiirc  KUggci*(s  that  in  llie  very  enrlit-at  stage  of  cerebral 
hemorrhage  ligature  or  compression  of  the  internal  carotid  may  cheek  the 
bleeding,  and  prevent  the  formation  of  a  large  riot  and  extensive  destruction 
of  the  brain.  This  proce<lure  ha«  been  tried  with  some  benefit  in  a  few  ca#es 
of  ingravescent  licniorrltage. 

Where  there  is  niucli  difficulty  in  respiration  during  the  jieriod  of  coma, 
relief  may  someiimes  lie  ol>tained  by  turning  ibe  patient  upon  llie  siile. — K.] 

When  the  patient  is  safely  over  the  shock,  our  resources  for  aiding  him  in 
the  further  stagtv  of  his  trouble  are  very  limited.  As  long  as  headache  and 
symptoms  of  fever  persist,  tlie  applicatitm  of  tve  In  the  head  should  be  kept 
tip,  and  other  distiirhances  should  Imi  treated  B>inpt'>nuitically.  For  uneasinesi^ 
and  wakefulness,  small  ilnsi^s  of  morphin  or  venuial  are  given.  Treatinenl  of 
the  hemiplegia  must  he  deferred  for  the  fii-st  three  or  four  weeks,  until  all 
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the  initial  evraptoms  of  irritation  arc  over.  Then  electricity  plays  the  chief 
role.  Local  jiralvanizatioii  should  lie  tried,  the  ciinvnt  In-ing  iiiado  to  pass 
trangversely  through  the  head,  witli  as  iiiuch  refrard  as  posslMo  t«  the  po»ition 
of  the  heiiiorrhagii!  focus;  tlie  curn'iit  Bhnuld  hi'  wrak.  aiiil  tlif  applicatidii 
uliniiM  iH'ciipy  two  or  three  iiiimites.  Witli  this  may  he  cnnihinci!  galvani- 
zation of  the  8/311  pnthi'iie  nerve  on  the  «idc  of  tht-  hfrnorrhage ;  uor  should 
galvanization  (stroking  with  the  catlimle)  and  faradization  of  the  paralyzed 
iimti(?les  and  nervvfi  l>e  nefflwtttMJ.  If  favonihle  channes  take  plai'c,  it  is,  how- 
ever, uncertain  hiw  iiiuch  should  \n}  a>«crlliit1  to  tn-atinciit ;  hiiit'c,  on  has 
alrcndy  Ix'en  dialed,  there  ih  fifli-n   iiii|intvonieii1   nitfimit  Innilnient. 

PiLssivir  Tiiovfiiirnts  ati4l  massage  of  Ihi'  pHndyzi-il  liinhs  an?  very  ini}K)rtaiit 
as  a  prophylaxis  apiinpt  contra<;ture».  MussaRe,  and  later  on  i»yslcmHiie  and 
appropriate  pyninastic-  exeroipfs.  may  contrilmte  much  to  tJie  restoration  of 
voluntary  motions.  Kiihhin^  with  spirilii  of  caniphor,  chK^roforni  liniment, 
c]iirits  of  itiustard.  cti:.,  wliith  an;  much  oniydnyed,  have  a  favorable  Lufluenee 
tliroujjrh  the  inassagc  and  rnt}ire<ius  stiniulalifui. 

Internally,  potassium  iodid  is  fre^fuently  giveu,  out  of  regard  for  its  "ab- 
Borbent  "  propertie:*.  We  may  hIso  try  tlic  effe*  t  of  ptryilinin:  it  is  most 
adapted  for  cawje  of  some  diiriiliori.  [SLryi-hiiin  should  he  preM-ribed  very 
eaiitiously  in  eaftoe  whore  the  lili«)d  ]iressuri'  it:  hi;^ti  and  in  eases  where  there 
ia  any  sijaslieity,  ae  it  has  a  tendency  to  aggravate  spaslic  phenomena. — K-l 

Ah  to  baths,  they  should  not  Imj  too  vruriii — that  is,  not  over  W  to  93°  P. 
(33"  to  34°  C).  Moderately  warm  baths,  niediealed  with  eoinmon  salt  if  it 
seems  desirable,  ami  employed  three  or  four  time:*  a  Wffek.  or  artificia!  carlmuic- 
aeid  hiiilip.  freipiriitly  fei'tn  (<»  he  Imnefieial.  If  It  bo  llunight  IkwI  to  si^nd  thn 
patient  to  a  regular  bathing  plai-e,  Wildbad.  Hagatz.  Teplitz,  Wieslmden,  (leyn- 
haiiKen,  Naufieitii,  etc.,  jrmy  he  tlioseu.  At  all  thes^o  places,  too  hot  hnllia 
should  he  avoided, 

Heinipiegic  paralyniH  often  lasta  so  long  that  the  phyyieian  nuist  repeat- 
edly change  the  <letaili*  of  treatment,  co  as  to  support  the  courage  and  patience 
of  i)ie  BulTerer.  i'artieolar  care  should  be  given  to  regimen,  in  order  that  any 
rii-arrencp  of  llie  lieinnrrbagi?  may,  if  jx^ssilile.  l>e  avoifled.  The  diet  »lumld 
Ih?  Ffiniple;  any  large  nnmunt  of  nh-nfiitt  hIiouUI  W  forbidden,  and  there  Bhould 
lie  no  severe  bodily  exertion  or  mental  txeileuient. 


CIIAFrEK    IV 

CEREBRAL    KMROLISM    AXU    THROMBOSIS    (EXCEPIt.ALOMALAriA) 

(Sa/Uninff  of  the  Brain  from  ttmbolum  or  Thrnmh{nii») 

iEtiology  and  Patholagy-^rifcliisiiin  (if  the  eertihrnl  arteries  is  one  of  the 
most  freipient  iiijorhy  iiiilicted  hy  emhotiHin.  Usually  ttio  enilHili  originate 
in  the  left  side  of  tlie  heart,  from  thrombi  in  the  left  auricle,  or  from  the 
thrombotic  deposits  which  fonn  upon  the  valves  of  tlie  left  ventricle  in 
chronic  endfK-arditis  (mifral  or  aortic  diw?ajse).  Chronic  artcriosclcnisis  may 
also  lead  to  11iroiriliusi«  in  I  lie  larger  arteries,  ]iari  icnlarlv  the  aorta;  and  iti 
eaae  the  cerebral  arteries  theuiselvea  are  exleusivcly  tiUieroniatous,  the  larger 
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vpbsgIh  nt.  tho  bflM  nf  the  brain  may  funiiBh  material  for  embolism  of  the 

smallpf  cLTi'luTil   arU'rit"--!. 

TlirDiiibusit*  of  Iho  arteries  of  tlic  brain  is  always  duf  lu  pi'iniar_v  dixeaw  of 
tho  blood  vesiicU,  the  most  common  c-Biiite  \Kihg  the  rbronie  artorioBcleroeis 
just  mentioned.  Wliercvrr  the  atheroma  has  aUfn*)!  the  normal  strui-ture  of 
llii>  iiiliiiui,  dcpusiti*  of  fibrin  may  take  place.  Their  development  i*  fiirthc-r  pro- 
moted by  the  s\il>iiormal  elastiorty  of  the  nrleriiw.  and  by  ilit;  <Kiiigionnl  nar- 
rowing of  tlwMr  lumen;  far  thus  the  flow  of  blood  is  rendered  aIow,  if  not 
completely  eheckiHl.  It  is  easy  to  uiidprstand  that  thrnndinsis  and  emljoli^iii 
miiy  each  jjtve  rise  to  the  other.  From  every  thrombiirt  nn  eniUnlu.'*  niHv  l»e 
delat;hcd ;  and  every  lirinly  lodpwl  endwdus  may  f<»rm  a  [lueleu^  for  ihrimibosia. 

Next  to  arierioficlerortis  the  most  frefjueut  cause  of  a  eorebral  thromhuj*  u 
syphilitie  ondarttfritis.  In  the  chapter  on  eoreliral  syjihilis  thi!<  iiubjwt  will  be 
more  fully  eonsidereiL  Whether  thrombi  ever  fiirm  here  iridepifodently  of  dia- 
viiH!  of  the  veasL'U  in  donbtful.  An  appar*'Dtly  sponlanooufi  thn>iid»ofiis  is  now 
and  then  seen  in  iwtients  who  are  eacheetif  or  severely  ill  (cancer,  severe 
typhoid  fever,  etc.).  Kiich  eai*(»  are  explaiiuMl  either  by  tl>e  existing  cardiac 
weakness,  or  perhaps  by  an  abnormal  terdency  of  the  blood  to  coajifwlate. 

In  whatever  part  of  the  arterial  system  complete  oc-ehinion  Iwr  lK*en  pro- 
duced by  an  eiiibolus  or  tlirondius,  llic  results  de(wnd  upun  ihe  |K)ssihility  or 
Impossibility  of  blood  ri-achiug  by  collateral  channels  tlie  rcj^imi  tliiiK  di-priMMl 
of  its  ordinary  supply.  If  the  collateral  circulation  prove  cBicient,  no  harm 
if  done:  if  not,  the  tissues  must  perish  and  umlergo  "softening."  It  is  thus 
a  Miiilier  of  [he  grpatet»t  practical  iinjmrl.  tliat  the  arteries  of  the  brain  stem. 
and  ]iarlii*iiliirly  the  luiinches  nf  |}ie  riiiddle  ccrfln'al  artci-y  in  the  fissun*  i>f 
Sylvius,  which  supply  the  great  central  gangtia  and  intcrnol  capsule,  are  all 
"terminal,"  in  Colmheim's  sense — that  is,  they  form  few  anaslomuKcv  with 
neighboring  vessels.  Xow,  the  middle  ct-rebral  artery  and  its  branelies  are 
kiinwn  from  evperience  to  be  peculiarly  liable  to  embolism.  al)ove  other  cere- 
bnd  iirtcrics.  Mcricc  we  si^;  wliv  (he  region  they  supply  siifl"ers  s*^  severely  and 
BO  very  frequently  fn)ni  emboli.  It  is  noteworthy  tJiat  the  left  midille  reiebral 
artery  is  more  freqiienlly  plugged  by  emboli  than  is  the  right.  In  tlie  een- 
tmni  ovale  and  eortex  there  is  more  opportunity  for  wdlnteral  eompcnsntion 
than  in  the  central  ganglia:  but  even  here  the  supply  of  hUxjil  often  pn>\ea 
insufHrient,  as  is  shown  by  the  not  iiifrer|uent  neeurrence  of  spots  of  softening 
in  the  cortex  and  Iho  white  substance  of  the  cerebrum.  On  the  other  hand, 
cndio1i<*  foei  are  mncli  rarer  in  the  crura  cerebri,  pons,  and  cen^liellHm. 

The  various  steps  in  the  proccsis  which  (wgins  with  embolic  or  tbnimlH)tie 
occlusion  and  ends  in  softening  of  the  brain  sulwtance  are  e-ssentially  the  same 
U  occur  in  other  organs  (compare  chapter  on  Pulmonary  KmlMiliam.  Vol.  I. 
page  33'^).  The  tissues  which  are  deprived  of  their  arterial  blood  perish,  be- 
come disintegrated,  ami  are  transformed  into  a  soft  hooMfgi'DiTous  mass.  Into 
the  eTupty  portion  of  the  artery,  bevond  tlie  ciniiolus.  blood  flows  in  the  reversed 
direction  from  tlie  veins,  and,  if  the  anatomical  iidatinus  ]»irniit,  fmni  the 
niiniite  arteries  in  the  neigli[lK)rhttod ;  but  the  supply  is  not  suHicient  to  nourish 
the  liswies.  The  wnlln  <ir  the  blood  vessels  l>ecome  abnorTiuilly  pTnioahle  and 
delicate,  so  jlial  some  n-d  globules  invntle  the  disintegrating  rcyifin  by  dia- 
pe«tesis.  and  ■■thyrs  in  the  way  of  minute  liul  gi-nniue  e»-cbymfw«»!i.  Actual 
infnretioiis,  are,  however,  never  formed  in  the  brain,  pcrl!n]w  lic^ause,  as  Woi- 
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gert  suggests,  the  nervous  gtructuree  awell  so  mocb  as  to  exclude  any  large 
amount  «f  !»liK>tl ;  lnjt  the  liltU;  piiiictifortti  ecchymoses  are  in  inaiiv  instniK^ea 
BO  abiimlant  that  the  whale  jwiftcinKl  (tpot  tirenit!  distinrtly  rfihliffh  (ir  yelltjivish. 
This  Twi  or  yellow  imfloninf;  '\f*  qIko  due  in  part  Ut  tho  (itwui-S  Wiiig  Htaini'd 
Uy  tfie  disitolvfd  j>i;^iit'iit  iif  dinintfi^rntnd  ItliMid  fiNiliiili's.  If  the  distuluratitja 
lie  Hot  vi-ry'stpikitii;.  then  we  spewk  at  n  ivliitf  jsofloiiing. 

Fresh  foci  of  softeiitiij^  are  seen  thr'->u);li.  the  niicT()iM**)|>e  tci  he  i'oiiipiij!4?)l  of 
dro|u  of  myelin,  hiti»  of  Bwollen  nervo  fibers,  rminerouR  fatty  graniihir  eells, 
and  free  fat  globules.  'J"he  time  required  for  these  ehangcs  is  one  or  two  days. 
If  within  thiit  |K'rii>ri  a  t^oiitiieiiKatory  etiIlntor»I  cin-ulalimi  is  set  up.  the  ner- 
vous ptnic'turoB  may  he  restored  and  resume  tliuir  fiinetiornl  activity.  If  not, 
the  tisiiiies  pt-rish  and  ht'c'<>iii[«  disinlo^jrcted.  The  white  hlood  t-orpuscles  and 
leucocytes  (and  injtisilily  also  the  enilotheJial  celli?  of  the  bloiMl  vessels,  and  the 
neurofrlia  and  ganfjUnn  cellH)  ahsnrlj  the  fatty  detritus  tlms  made,  and  eoine  to 
fortii  the  fatly  granular  cells  ahove  mentioned.  If  the  piilient  live,  the  de«d 
and  ditiinli'iiniti'd  tissue  i^  ffi-adually  ahsi>rbii!d,  and  it  may  even  finally  he 
Tt'piaird  \>y  a  eysl  not  dilTering  in  iippearanee  froni  those  wWwh  oeeur  after 
ecrehral  hemorrliagc.  A  minute  foc-tis  of  softening  may  also  lie  replaced  at 
limes  by  indurated  eieatrieial  tissue. 

If  portions  of  the  surface  of  the  brain  lM?eome  softencil.  tjuite  a  deep 
depresKion  often  n-j^iittH.  Tlilf*  is  filled  up  In  part  with  serous  fluid  and  in 
jmri.  hy  hyperplasia  of  the  pia  mater.  Sometimes  the  convolutions  are  slill 
recognizaiilc  in  places;  hut  they  are  atrophied,  of  a  yellowish  color,  aud  of  a 
greaily  increased  consistency,  due  to  the  growth  of  cicatricial  tissue. 

Clinical  History. — The  nceurrenee  of  ccrehrat  emholipm  is  attended  with 
^lltIMl^t  pri'fiscly  the  winie  suit  cif  stiiuk  as  is  i-crcliral  liemorrhftge.  We  ilii  not 
need  to  enter  into  the  particulars  again  here,  hut  will  refer  to  the  preceding 
chapter  (ritfe  page  fiOO).  In  emhoMjim,  also,  the  intensity  of  the  shcuek  vanes 
from  tninsitnry  cdnfiicion  of  intellect  or  slight  vertigo  to  the  deepest  persistent 
i.-<»ina.  One  chief  factor  in  determining  the  nature  of  the  carie  is  the  size  of 
the  oerlmh'd  arter}*;  snntlier  is  its  position,  areording  as  thn  cmliolism  has 
taken  place  in  the  hemispheres  or  toward  the  base  of  the  hraiu.  In  general, 
however,  the  slmck  of  endKilism,  espeeinlly  the  loss  iif  roriHciiinsneiiK,  in  not 
often  8o  severe  and  long  continue*!  as  that  of  hemorrhage;  and  ondmlism  does 
uoi  so  frcHpicutly  give  rise  to  symptoms  of  cerebral  <(impresslon,  iueUiding 
slowing  of  ttie  pulse.  Tlie  teni])erature  does  not  usually  show  the  decline 
whieh  is  seen  in  fresli  cerebral  lionmrrliage,  but  moderate  fever  sets  in,  as  a 
rule,  in  the  course  of  a  few  days.  (>n  the  other  hand,  epilejiliforni  eonvnlsions 
are  seen  num-  often  in  finbotisni  than  in  lieuiorrliage.  KndjoHsui  again  may 
have  a  rather  slow  onset  where  there  is  at  first  a  small  embolus,  and  this 
Iwcomes  the  nucleus  of  a  gradually  formed  thrombus. 

It  is  not  easy  to  explain  why  there  shotihl  he  ft  shock  at  all  in  case  of  em- 
holism.  Perhaps  the  main  Teas4m  is  the  diminution  of  pressure  which  the 
eMil)oli!4ui  o4'cnwi')us  in  the  n.'giou  dir^-clly  alTcrled  and  in  its  neighlmrliood. 
The  portion  uf  the  artery  beyond  the  plug  tjccomes  empty  and  not  only  causes 
a  draught  upon  the  blood  and  lymph,  but  subjects  all  the  soft  surrounding 
structurps  to  a  diniinutinn  of  tension  and  Uy  a  certain  amount  of  strain  fWer- 
nieke).  It  is  not  irripon(^i])li\  liowever,  that  the  di^liirhance  of  circulation  occa- 
sioned  in   the  surrounding  blood   vessels,  including  the  capillaries  of  the 
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cortex^  by  sudden  enibulism  or  a  good-sized  artery  is  of  itnt'ir  cnouj*li  to  account 
for  the  suoptuins  i»f  slnK-k. 

With  n-^Hrd,  alfto,  to  llic  |H^T«i«ttont  ttyinptomA  of  embuliHin  we  may  be 
e*)H«!lv  brief,  inasimich  as  they  ven'  cliwely  rt^senible  those  which  follow  a 
n-ri-bral  homorrhajfe.  A»  has  Iwen  snii!,  it  is  only  wlieii  a  compeneatory  col- 
talprnl  i-imdiition  is  developed  within  the  tint  forty-eight  boiir»  Itiat  (lie 
iNiHv  fivnipIiirDs  of  frK-til  distil rUa nee  can  I'niirely  vunimh.  Aft^r  thi^  |M>riiMl. 
till'  tiftsues  triiicli  hnve  iKtin  deprived  uf  (heir  nnrrimi  WKhmI  supply  umtn 
undrt^)  necrm^ifl;  nitbnugli  there  in  Ktill  room  for  hope  that  some  nf  the  Kynip- 
IttfUA  will  prove  Indirect,  and  llierefnre  rapalile  of  Iniprovemeat,  bo  that 
enibnlir  bemiplejjia.  like  tliai  from  hemorrhage,  may  improve  dcri<lo<lly  in  iJie 
cwirw  of  the  first   few  weeks. 

Inaxiiiucb  a»>  the  niiddio  cerebral  artery  is  by  far  the  raost  frequent  aoat  of 
rrrebnl  enil)o)isiu,  ami  inanmueh  as  thi^  artery  supplies  the  internal  ea|>sulc  oa 
■«11  as  the  great  eentrat  ganglia,  the  nioitt  frequent  f(K'al  symptom  of  emUdigm 
of  lite  brain  is  ordinary  eei-ebral  hemiplegia,  all  the  features  of  which  have 
bmi  depietitl  tn  the  prece<ling  chapter.  Aphasia  is  associated  with  it  with 
(wropHnitivf  frequency,  for,  as  already  mentioned,  the  left  middle  cerebral 
arterv  iii  efiwiatly  apt  lo  mifTer.  Ih-sk  frequent  iri  paralyKitt  of  a  single  uieni- 
Ut.  du<*  to  fortical  cnilwlisni,  or  an  occipital  Tesion  with  hemianopsia. 

Where  wtftening  is  the  result  of  thronilxwis,  the  symptoms  are  but  seMoni 
abrupt  in  ibeir  oniwt.  Usually  the  focal  symptom^  and  tlie  more  general  oneg 
\^vr\\  as  uni'onscioiipnesg)  are  developed  rather  gradually.  This  is  moitt  often 
arvn  in  tio-e«lled  wnile  softening  of  the  brain,  a  dlKurder  almost  always  cuutteil 
te^ark'htft^  nf  the  cerehnil  arteries.  Tlw  vuritms  .syniptoms  jrcnendly  i*onie  on 
^^mlff  ottiT  u(  re|M-iiU'd  ivla{>!!e>(  and  frci^li  nggraviiiinns  uf  the  dit^ea-^c.  A 
fM'Xvn*  tuitiul  sluN'ic  sehlom  occurs;  hut  almost  invariably  there  is  a  grailual 
•wU  hnyrewivc  druu'nlia. 

Tt*e  further  nnirw  and  the  final  terniinalinn  of  cerebral  softening  vary  as 
«K*  tbtiw  of  ivrebral  hemnrrliHge,  Kitilwdisni  nf  a  larger  artery  may  cause 
•LV«'^h  di^lb.  If,  however,  the  first  shorlc  passes  awiiy,  the  iiripairnient  of 
r^H.-4twi  whirh  niny  Iki  left  behind  may  lat>t  f»r  years  without  seriously  alTifut^ 
^v^  .  i.-ral  health.     There  is  always  danger  of  a  recurrence  when  the 

ay^,^.  ,  ,'mlMdism  i-<intinues  unchanged,  as  in  cardiac  disease  or  atberiniia. 

ftaiMiia. — Holh  the  onset  and  the  persistent  focal  symptoms  arc  so 
MW^  ftttii*  it)  beiuorrlMge  and  emholism  tlint  in  many  va^ca  ii  is  utterly  im- 
UM*iVW  tv>  tlwtde  which  eau»e<l  llie  aiMTplexy  and  hemiplegia.  Tbc  follow- 
ing «tv  fai't««rit  in  making  a  difTercntial  diagnosis,  if  one  can  lie  made:  (I> 
li   o,   \vt\    inqvirtant  to   find   whether  there  Iw  atiy  source  for  an  eudioluct. 

».  it  Ih*  )»itieul  have  valvular  canliaf  disease  (particularly  mitral),  em- 

'\  nntri'  pn*lnibli'  tlian  benmrrhHge.     (2)  A  young  per^mn  is,  on  the 

w  "^iv  apt  lit  have  emIwUstn  than  hemorrhage.     At  a  later  period  of 

'  UhiI  as  prolwhie  as  the  other,     ('.i)  When  (he  shock  is  severe 

I,  with  reil  face,  strong  pulsation  fif  the  carotids,  and  signs  of 

i>Kw#ion   (slow  pulse),  wc  should  think  nf  hctnorrliage  rather 

>'tu   in   which   laller  the   inilinl   syniptdins  are  sninelimeit   cnm- 

,;ht  {riiir  supra).     (4)   Finally,  it  is  sometimes  possible  to  ob- 

Wlk  HUVWvrt  Nw  a  diagntwis  of  cerebral  enilHilism  by  demonstrating  embolism 

Jiw^Kvns  ft*  i>^  !'>**  fiiixli'"  oi-uli,  by  meaiu  uf  the  ophtlialmoscopu. 
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In  rare  instaiic-es,  also,  lunmrs  of  the  l>rain>  into  tlic  substance  of  wlucrli 
lieriinrrliagc  takes  jilari',  miiy  indiu-y  sviiiptfuiis  clnst'ly  simulating  a  primary 
apuplcctic  eJiutk,  as  may  also  abst'essses  which  iiii\(t  been  previously  latont, 
and  then  suddenly  burst  into  a  ventricle,    in  such  c&ncs  a  oorrect  diagnosis 

in  ^u]d(Mn   ]ioriKib]u. 

Softening  tlue  to  a  tliroinbuH  ia  innat  readily  diadrnusticated  in  those  cases 
wUfn-  Uierc  h  cerebral  9y]>hilis  (7.  j.).  Senile  softening  is  inferred  from  the 
age  of  the  patient,  the  signs  of  general  arterioecleroeis,  the  abrupt  advances  of 
the  disease  from  mildness  toward  wverity,  and  the  developing  ilenientia. 

for  the  prognosis  and  treatmenl  v[  L-ereUral  embolism  we  may  refer  siin- 
ply  to  what  was  siid  iu  the  jn-eecding  irliaptur. 


APPENDIX 
ARTERIOSCLEROTIC   BRAIN   DISEASE 

Ik  Ihi!  two  prec-^ding  tliupters  on  Itemorrhage  and  rnilwilk'  softening  of 
the  brain,  wc  liavc  repeatedly  emphasized  the  great  »igniiieance  of  arterio- 
i<clerosie  in  the  aetiology  of  tliese  important  pathological  leeions.  But  even 
if  a  distinct  ai>nple.^ti<^  attHt-l:  or  a  pronounred  hemiplegia  does  not  ensue, 
extensive  arteriojieleroliu  ehjinges  in  the  cercliral  vesselis  fre^iuently  produce  a 
distinelive  (diiiiieal  pit-tiire  which  we  iiiuitt  briefly  review  here. 

As  a  rule,  this  disease  occurs  in  older  people,  in  whom  arterioaclerosia  is 
also  causing  »ym])tom8  In  other  vascular  territories  of  the  body  (heart,  kid- 
neys, extremitLes).  However,  tiie  cereUral  synipUinis  may  occasionally  occur 
almost  independently.  In  the  case  of  eomparfllivoly  youthful  iTidividuals,  in 
whnni  arteriosclerosis  occurs  remarkably  early,  spwiul  [etiological  facUjre  (al- 
cohol, nicotin,  heredity,  gout,  etc.)  nmat  be  considered. 

The  disease  of  the  cerebral  vessels  Cannes  an  obstruction  of  Ihe  circiilalion, 
and  a  conscijiicni  insullicicjit  nourislmicnt  of  the  brain  tissues*.  The  first 
and  most  genend  consequence  of  this  is  a  diminution  in  the  general  cerebral  , 
functional  activity.  C(ln^^ft(^u^>n1ly,  this  disease,  al  first,  frt-fpicnlly  manifest.s 
itself  only  in  the  form  of  grcaler  Imrtily  and  mental  fatigue,  general  mental 
wenkness,  Ut\*»  of  tni-nmry,  Iohs  of  im-ntal  ni-tivily,  inlereHJ,,  ami  eni-rgy.  In 
ad<liti(in,  marked  inwoiniiia  occasiontilly  exi?*tH,  wliile  other  cases  freijucnlly 
fall  asleep  even  during  the  day.  Not  infrc*|iiently  disagreeable  subjective 
symptoms  (headache,  vertigo,  tinnitus  aurium,  etc.)  are  associated  witli  tliese 
manifestations.  A  certain  general  disturbance  of  nutrition  (emaciation)  is 
often  striking,  flcivisidually  tlie  motter  weakness  is  jiiirtic-iihirly  prominent, 
nnd  the  gait  and  nli  otlicr  movements  Ijecomc  slower  and  more  nnccrtain. 
The  patients  fref|uently  walk  with  short,  dragging  steps,  fall  easily,  cannot 
help  themselves  very  well,  etc.  For  very  evident  reasons  thin  comlition  is  not 
infrequently  aiwiwiated  with  true  apoplectic  attacks  of  a  light  or  even  of  a 
grave  sort.  Isolated  epileptiform  attacks  may  also  mt-ur.  To  this  are  also 
frer|uontly  added  symptoms  in  other  organs  (lungs,  heart,  etc.).  [Cf.  chapter 
on  Senile  !)ementlu,  page  HiKi. — K.] 

The  anatomical  basis  of  all  tbepe  pathological  symptorrm  is  prineipallv 
cerebral  atrophy,  either  general  or  restricted  chiefly  to  certain  aa-as  of  the 
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brain.  The  convolutions  become  narrower,  the  sulci  dec|)er,  the  entire  brain 
i)econies  Biiialler  and  loses  in  weight.  Microscopical  examination  shows  a  par- 
tial disapjwarance  of  nerve  fibers  and  cella,  changes  in  the  smaller  blood 
vessels,  and  an  increase  of  tlie  interstitial  neuroglia.  Frequently  we  find 
in  advanced  cases  of  this  sort  either  isolated  large,  or  numerous  small,  areas 
of  softening  or  toes  of  brain  substance. 

The  diagnosis  of  cerebral  arteriosclerosis  is,  as  a  rule,  not  difficult,  if  we 
take  into  consideration  the  general  conditions  and  the  sj>ecial  Byiiiptom-com- 
plex.  However,  confusion,  with  paretic  dementia,  paralysis  agitans,  tumors 
of  the  brain,  etc.,  may  occur  (vide  corresponding  chapters).  The  prognosis 
is  evident  from  tlie  character  of  the  disease,  but  is  uncertain  in  the  individual 
ease,  since  numerous  unforeseen  accidents  (apoplexy,  endiolism,  etc.)  may 
occur.  The  treatment  must  Ije  directed  primarily  toward  conserving  the 
bodily  strength  and  mental  energy  in  every  possible  way.  The  mode  of 
living  of  these  patients  must  therefore  be  accurately  regulated.  Residence 
in  a  quiet  country  or  mountain  resort  is  of  decided  benefit.  The  careful  use 
of  baths  {salt  batlis,  CO,  baths)  is  frequently  advantageous.  Of  the  internal 
remedies,  the  iodin  preparations  and  general  tonics  are  to  l«  principally  con- 
sidered; in  addition,  there  are  numerous  symptomatic  remedies,  according 
to  the  peculiarities  of  the  case.  [The  use  of  electrical  currents  of  high  fre- 
quency is  often  iK-neficial.  They  lower  the  blood  pressure  and  improve  the 
general  condition. — K.] 


CHAPTER   V 

INFLAMMATION    OF   THE    BRAIN 
(Acute  and  Chronic  Encephalitis) 

1.     ABSCESS  OF  THE  BRAIN   (SUPPURATIVE  ENCEPHALITIS) 

.SItiology. — 111  most  cises  of  cerebral  niiscess  it  is  possible  to  demonstrate 
with  certainly  that  iiifiM-tious  materia!  caiHibU'  of  exi'iliiig  Pii]»i»unition  ifas 
]>enctrated  to  the  eiKcpliaioii.  Tiiis  is  ]nirticnlarly  true  of  tliose  not  very 
rare  al)S<-c.^ses  which  follow  injuries  of  the  scalp,  cranium,  or  l)rain  (trau- 
matic abscess  (if  tlie  brain).  Here  tlie  wound  is  prolmbly  almost  always  an 
open  one,  affonling  free  ingress  to  the  infection.  In  the  rare  cases  of  trau- 
matic cerebral  abscess,  apparently  without  any  ojwn  wound,  small  injuries 
of  the  skin  liave  probably  l>een  overlooked.  It  is  not  essential  that  the 
bones  slioiild  he  injured,  however,  for  experience  shows  that,  even  where  the 
soft  parts  alniic  are  wounded,  suppuration  may  extend  to  the  brain.  The  man- 
ner ill  wliiili  tliis  extension  takes  ])lace  tietermines  the  question  whether  a 
suppurative  meningitis  ('/.  r.)  or  an  alwcess  shall  be  developed.  Not  in- 
fre(|uently  we  find  tlie  two  eoml)ined.  Between  the  trauma  and  the  ai»i)ear- 
ance  of  symptoms  of  ab«-css  a  long  interval  of  time  may  elapse  (acconling 
to  some  re])nrts  even  years).  Another  scmrco  of  tra\imntic  cen^liral  abscess  is 
foreign  bfiili)-s  whicli  ]i('in'trat('  the  brain  (for  instance,  through  the  orbit), 
and  thus  carry  septic  mutter  into  the  very  sul)siaTicc  of  the  organ. 

Besides  ti'auniutic  causes,  any  existing  suppuration  in  neigliboring  parts 
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may,  hy  dirw-t  extension,  (io(*a*.i»ni  Mrrt-lirii]  alisivss.  Tlu?  name  processes 
are  J>rnininen1  in  tliis  cunnot-tion  which  we  linvc  nlrenflv  f'tiiiul  to  excite 
purulent  meningitis  [vidi'  page  4.'>4) — piirlituhirly  siippurution  iii  Uii'  Tni<ldle 
eiir  and  in  ilic  [H'trous  bone  (clironic  purulent  otitis  nufiiia.  tario-i  of  the 
pelrous  lionp).  As  a  nile,  the  fiuppuration  altatks  tlie  lirain  liy  contiguity, 
after  tlie  tUsea^  of  the  bone  extendu  to  the  dura,  iind  this  beeoiiiee  iiifeetod. 
lu  rare  caMjs  cxtractunil  ab(*fiwnpp  are  aho  formed.  If  the  thin  roof  of  the 
tymfmiiie  t-avity  is  imikcn  tluuugli,  Ihi;  nl^ifyss  usually  f<inns  in  the  lem- 
pf)nit  lobe,  wliile  i>np|jijration  in  the  mastoid  u.^ually  leads  to  ccrclx*llnr 
nbAc-cwi.  The  excitontii  of  suppuration  may  also  reach  the  brain  along  the 
lym]>h  sheathtt  of  tlte  acouRtit!  and  facinl  nerves  or  by  means  of  the  peri- 
vasfular  lyinpli  shciailia  anrl  veins.  Tlie  brain  ab^-ens  t!it>n  Appears  U»  l>e 
separated  from  tin;  siiin*rfieiiil  nhKi-ss  by  a  lau*p  nf  appurcntlv  norninl  brain 
'  tl.s»iie.  About  a  third  of  all  abscesws  of  the  brain  htv  due  to  punilent  ear  dis- 
ease. The  danger  of  llie  development  of  a  cerebral  abscess  arises  especially 
when  the  discharfre  of  pus  is  cheeked  by  the  growth  of  ffranulationa,  by  the 
fonnalion  of  cbolestealoma,  etc.,  and  also  in  aeuto  e\fteorhations  of  chronic 
purulent  ntilis.  Abrtces.**-!  of  llie  fronljll  hfbe,  following  fiuppURitive  proc- 
e8«e«  in  the  nawtl  ciivity  and  the  ethmoid,  are  nineli  leiw  common. 

In  yet  a  tliird  clas.-*  of  eases  the  mcirhide  agents  are  conveyed  from  foci  cif 
disease  situated  in  distant  jMirts  of  the  body.  Thc&c  arc  metastatic  or  em- 
bolic abscesses.  They  occur,  for  instance,  in  pvi^niia  and  ulcerative  endo- 
carditis. AbRcosscB  of  this  sort,  however,  are  usually  sniatl,  and  seldom  are 
prominent  in  modifying  the  ^rave  general  ^liscase.  Of  more  iraporianc-e 
are  cerebral  absc-esses  connected  with  wrtain  suppurative  alTcctions  of  the 
lungs  and  pleura.  These  are  not  so  very  rare.  Tliey  are  oflenest  associated 
with  fetid  bronchitis,  pulmonary  gangrene,  and  empyema.  Purulent  menin- 
gitis (</••■■)  lu'iy  oi-eur  in  the  sanio  way.  There  can  he  no  doubt  that  virus 
is  in  smne  way  L-onveyed  to  the  Wrain,  but  juHt  how  is  not  yet  known. 

In  some  few  cases  nf  cerclinil  abscess  no  certain  aliology  can  he  made  out. 
To  these  the  term  iiliopalbic  is  applied.  We  met  witli  several  of  Ihein  just  at 
the  litno  of  an  epidemic  of  cercbro-npinal  meningitis,  and  it  therernre  seems 
reajsoiwble  to  sus|»ert  that  possibly  many  a]>paremly  spontaricoui*  cerebral 
abscesses  are  referable  to  tlve  same  pnisnn  as  is  ep)<lemic  tneniTigitis.  In  other 
cases  we  have  to  do  with  otlier  fiinufi  of  infection. 

yrotii  tlie  vartelv  of  cxeiliiif.'  eiuises,  it  is  evident  llinl  in  ccreiiral  nlfseesa 
the  special  variety  of  tlie  purulent  infection  is  not  always  the  same.  We  find 
streptococci  or  stapbylocm-ci  most  frequently  iu  the  pus  of  an  ahsecsis,  or 
under  some  circumstances  the  pneumonia  diplococci,  prnteus  vulgaris,  etc. 

Pathology. — Tlie  paUmlogieal  anatomy  of  abscess  of  the  brain  is  precisely 
the  sanii'  ji^  that  nf  abscesses  in  nthpr  organs.  The  size  varies  from  minute 
f<K-i  tiardly  us  targe  as  a  lentil  to  extensive  cavities  occupying  nearly  the 
whole  of  one  lobe.  The  tr>mmatic  and  otitic  brain  abscesses  are  usually  singSe, 
!wt  metastatic  abscesses  are  not  infrequently  found  iu  (wnsideruble  numbers. 
The  pus  is  usually  greenish  yellow.  It  may  be  odorless  or  offensive.  Some- 
times remnants  of  tin:  destnivci!  (**  melted"')  nervous  tissue  and  red  bbmd 
globules  are  miwd  with  it.  The  walls  of  the  absivsft  nft^n  bulge  <iut  irregu- 
larly. The  cerebral  parenchyma  around  tlie  abscess  for  a  greater  or  less 
distance  exhibits  white  softening.    This  softening  is  due  partly  to  the  prea- 
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^tiiv  and  |>art!y  to  tia-  iipreud  of  the  iallainDiiitiou.    Aii  ahii mliinc-e  of  f^nuiular 
cells  is  gentTally  to  \>q  found  in  tlie  tiflaues  near  the  abscosa. 

\t  tlic  abstt'jw  lie  very  large  and  reai-li  nearly  ti»  the  surface  of  the  brain, 
it  nifly  KiiiDplinies  l)o  rtvi^nizeil  i?\ti'rnHlly  liy  a  iliatim-l  biil;;in^  nml  per- 
(■e|)tiiile  fliii'tuiitiipii.  'J'lie  niiiviiliitiinis  tm  tl)e  surface  of  the  affected  liemi- 
cjilierc  jiri-  aliniwt  fitwHVH  lluticin-d.  If  thi*  ftliweins  ertenilrf  cumjjlftely  to  llie 
surface  nf  the  l)raiD,  purulent  irienin;;iiis  ii^  excited.  The  complication  of 
cerebral  abecess  with  purulent  phlebitis  and  Binos  thromboeis  has  also  been 
quite  freciiiftiilly  observed.  Atisrcsties  w-ldeh  are  rrentrally  sittiHted  not  infre- 
quently burst  into  a  lateral  veniiicle.  An  aiiMH-nw  of  lonj?  standing  may 
linally  becdiu^  eiica|w-ul«tt*i] — ilml  is.  bei.'onie  encai*eil  in  a  snumth,  firm  layer 
of  connective  tissue,  which  pnncnta  further  extension  of  the  pnieesg.  The 
pus  iiuidc  gradualty  beconiea  thick  and  t-heesy.  Apparently,  however,  it  is 
very  seUIoni  entirely  abitorbed.  and  a  new  acute  outbreak  of  iniiammation, 
exeite<l.  for  example.  Iiy  an  injury,  i:^  alflai-a  among  tin;  iHissibilities. 

Clinical  History. — Small  abscesses,  and  even  lar>re  ont-s,  may  for  a  I'nig 
time  Imvi-  Bcunely  any  »yniplt>nie.  This  is  particularly  true  of  apjiarently 
idioputliic  aliwe(«H's,  nnd  of  )boe«  wlitch  ilevelop  very  slowly  and  tnsiiltoiwly 
after  a]t[»arenlly  instifini Scant  injuries  of  the  head  or  in  connection  with 
chronic  intliiinniatiiiii  of  the  middle  ear,  etc.  There  is  sometimes  a  long 
"period  of  latency"  or  a  lonper  period  of  indefinite  mild  pri'cursory  pynip- 
tonis  (occasional  headache,  vertigo,  general  malaise,  a  slight  elevation  of 
(etiipcnilure,  elc.)   jin'ct'ding  lite  unset  of  wven?  ivn^liral  i>ynipt4inis. 

In  abwi**ies  following  ninre  extensive  injuries,  the  symptoms  are  more  vio- 
lent from  llie  ^tnrl ;  ibiit  ))<  also  true  of  many  ab^^'esiseK  uhich  develop  acutely 
and  enlarj^e  rapidly.  The  symptoms  can  hardly  be  diHtinf^uiahod  from  ac-ute 
Mieningilis.  Tlie  jMitient  is  dull,  or  grows  delirious;  he  lias  violent  headache, 
vomiting,  syniptojo^i  of  motor  irritation  (gi-iieral  iir  liinitcil  convulsions),  and 
fever.  Soitielinies  llif  teni|wra1ure  repeatedly  rises  to  a  high  jmint.  I)etini(e 
focal  syniptoins  (hcniiplcjiia  nr  ruiuuiph'gin,  jmrlial  corlic^l  I'pilcpsy,  apliasie 
(lislurlmnces^  hemianopsia,  etc.)  may  manifest  themselves  acL-onling  to  tlie 
ejiecial  situation  of  the  alH^ce^s.  The  Iosf«  of  contjciaiisncss  l)econie»  more  nn<l 
more  conipU-tr,  mid  in  a  ((unparalivcly  brief  tiiui;  (one  or  two  weeks)  tlwrt; 
may  lie  profound  euniu  timl  di-alb.  Itarely  the  violent  rtyniptom«  abate,  aud 
the  acule  pus.'^ei?  into  n  clironic  nCage. 

The  symptoms  of  cerebral  abscess,  when  it  ]mrsuv8  a  chronic  course,  may 
be  divided  inlo  (1)  (lie  uencrnl  (ivniptouis  and  ('■!)  the  fwal  Mvniptoms,  re- 
sulting from  the  special  position  of  the  atiscess.  There  is  no  other  localized 
wrebnil  disoiiier  in  which  the  focAl  syinptoms  are  so  often  alwent.  either  for  a 
long  time  or  oven  thnmghoul  the  illness.  This  is  partly  because  the  ahsces.«es 
are  often  situated  in  parts  of  the  brain,  injury  to  whiuh  dt»es  not  necasinn 
any  dcmonslrabh'  fm-al  syinpliHtis.  Such  localities  are  the  white  matter  wf 
llie  frontal  lobe,  the  hemispheres  of  the  (vrclielliim.  etc.  A  Hecoml  I'eaiwm  is 
that  an  abscess  i^  not  ver>-  apt  to  excite  indirect  focal  symptoms  by  its  infla- 
ence  U|>on  tlu;  purls  around  it. 

Among  the  general  symptoms,  the  most  important  is  a  persistent,  deeply 
situated,  didl  lu-jidache.  K'-r  a  long  time  it  may  \te  Ifie  only  symptom,  «- 
|H-cially  when  Ihe  alweetw  is  gradirjilly  develoju-d  after  an  injury  to  the  head 
or  after  aurnl  disease  of  long  standing.    The  [laiu  is  referred  mainly  lo  the 
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seat  of  the  aliecesH.  but  tlie  oxtrejitions  1o  Itiis  nili*  arv  tuA  infn^[ueat. 
The  ekull  is  swinelijiifti  fwjxxiaDy  sensitive  to  ptTcu^rtiLiii  in  tlio  vicinity  <if  the 
al)s<-tss,  lut  w).'  sliniild  not  lay  too  much  stress  upon  Ihis  symptoui.  Anotlier 
frequeut  symptom  tiiatideii  liwitlacIiG  is  vertiffo;  nnd  ttxTO  may  also  Up  vomit- 
inj^.  either  after  meals  or  entirely  in(k'|)H?iKiiinily  of  food.  Anollier  vahialilc 
symptom  in  diagriiisiH  ic  tin-  irri'giilitr  fcvi-r,  sonieliiries  slight,  and  wuiie- 
t'untv  t'xlnhitiii^  great  elevations  witli  iiilervnls  lii'twocii  llicm;  I'lit  in  many 
cases  also,  particulurly  wlieix-  tlie  absLt'ss  in  enfujjsulated,  ttwre  may  he  no 
fever  whatever.  The  pulse  is  often  slow.  An  important  diapnostie  point  is 
that  chokeKl  <iisk  and  opric  ueuritic  may  occ-ur  in  nlwiepcs  of  ttio  hrain.  hut 
thfV  i]cv*>lo[)  far  Ic^sn  rrri^iU'iilly,  Hnd  firily  excrplitiiiiilly  ilo  they  rwieli  sn  high 
H  liegPLf  as  in  tiiiiiMrti  of  thf  hruin    ('/,  i\). 

Tlie  geiit'ral  licallli  may  lie  but  slightly  disturhed.  Usuully.  hoivever.  there 
is  decided  indisposition.  The  patient  is  jniIc.  liatt  no  appetite,  loses  llosh,  and 
sometimes  shows  slight  meutai  ehangpa  (a  melancholy  condition^  temporary 
ronfusion.  etc.). 

As  to  rhe  focal  symptoms,  little  need  here  he  added  to  what  is  etmlniiiod 
in  Chapter  11  of  Ihiii  seelion,  Ahnct-sses  invnlvitig  the  itinlor  region  iif  the 
cortex  liave  hcen  rt'ix'atedly  found  to  cause  limited  epileptiform  attacks  and 
monuplegie  paralyt^is.  It  is  particularly  charaeterislic-  tlint,  as  the  ahswss 
prowa,  one  (*yniptnni  of  puralysis  is  addi'd  to  aiuillior.  and  that  often  the  Ad- 
vance of  the  paralysis  is  iishfTod  in  hy  epileptiform  ennvulsions.  Ahsieeaaps 
in  the  nivipital  hdpi;  have  n'peHle<Hy  ^yf^'n  oIimtvimI  to  CJiii'^e  heniiiiiiopsiii,  and 
Hlisi'e*»es  in  the  lemponil  lolie  the  difTeit*nl  fnniis  of  seiisorv'  aphasia  (word 
(Ieafiie!*«.  verhal  aniiH'wia.  pjiniphnsin.  eU'.).  ;unl  these  faeU  have  In-en  used 
in  making  a  diagnosis  nf  llir  hH-atioti  of  Hhsct-^ses.  .Xhwesses  in  the  eere- 
tiellum  may  remain  iinsuajieeted  for  ii  hmg  while,  hut  in  oHkt  cnst-*  charar- 
terlftie  coreliellnr  MTiiptoms  (iitaggcring  gail.  vertigo,  oceipital  lieadaehe, 
rervical  rigidilyj  riiiiy  lie  evideiil,  as  wrll  as  scvei-e  gi'iieral  symptotiis. 

The  dHnilioii  of  (limiiic  eerehral  ah^cetv^  varies  gi-eally.  In  riiost  ease.''  an 
obscess  lasts  fur  Miomli?^,  and  sometinies  it  has  efrtainly  ]ast<fl  for  yeai-s.  I'ar- 
tic'ulftrly  when  the  alKHess  gives  riae  to  no  symptonis,  nr  uierely  to  slight 
and  inrlefinite  (>uej>  referahle  to  the  head,  it  may  laj"!  a  very  long  time.  It  is 
«|uite  often  the  case  that  I  here  are  separate  altaeks  of  the  severe  .symptoms, 
sitef]  as  heiidaehe,  vniiiilirig,  and  fever,  ami  Ihiit  in  the  inlervnls  of  varialtle 
duration  Iwtwecn  these  parw-xyt^ma  the  patient  feels  pretty  well. 

Tlie  (inat  termination  of  cereliral  nliseoDS,  iinltsa  there  l>e  aurgieal  inter- 
vention, is  aliM'ist  always  fatal.  Itceover^'  is  not  inipossihle.  Init  It  has  been 
seen  with  certainty  in  only  a  very  few  instances.  Peath  either  conios  on 
gradnally,  when,  as  the  nii^cpss  groivs  larger,  all  the  symptoms  l)eenme  cor- 
respondingly aggraxated,  or  it  may  happen  <ii)ile  suddc-nly.  Sometimes  it  is 
br<Might  ahmit  hy  the  aiK^eess  hnrating  into  a  lalcrnl  ventriele,  or  by  the  super- 
vention of  meningitis.  Often  a  eerehral  aliscess  tenninales  in  a  sodden  anrl 
ime.X|jec-ted  death,  where  no  iintiiediatc  eau.sL'  for  the  event  can  he  fimnd. 

Diagnous. — Although  it  :b  often  possihle  to  make  a  correct  itiagnoais  of 
■eerobral  ahseesfi.  yet  there  is  tisually  a  good  <leal  of  rlifliculty  in  arriving  at 
Bueh  a  eoneltisitm,  and  entire  ceitainty  is  seldom  attainable.  The  most  tm- 
|K>rtant  [loint.^  in  diagnosis  are:  (1)  T'he  demonf^tralion  of  some  cHtjso.  such 
an  traimia,  chroiiic  otitis,  fetid  pulmonary  diseases,  or  empyema.     (2)  The 
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presence  of  general  cerebral  symptoms,  such  as  headaclie,  vertigo,  and  vomit- 
ing; and  the  fact  that  these  are  nometimes  In^tter  and  sometimea  worse.  To 
aid  in  excluding  tumor,  we  have  (3)  the  febrile  symptoms  fre<iuently  caused 
by  abscefls,  but  rare  in  case  of  tumor;  and  (4)  that  a  marked  choketl  di«*k  oc- 
cuFH  more  fre()uently  in  brain  tumor  than  in  brain  absccBs.  (5)  A  pronouncvd 
leucocytosid  may  (Hcafionally  Iw  of  value  in  favor  of  tbe  diagnosis  of  an  al>- 
HcesB.  The  ftnal  symjitoms,  if  there  be  any,  are  mit  characteristic.  They  grow- 
worse  by  fits  and  starts  in  tumor  just  as  in  abscess.  One  fact,  however,  is  of 
value — namely,  that  wliile  tumors  (vide  infra)  frequently  cause  disturlwnces 
in  the  area  of  distrib\ition  of  the  nerves  at  the  base  of  the  brain  (such  as 
paralysis  of  the  oculomotor),  an  abscess  does  this  only  exceptionally.  It  is 
often  scarcely  (mssible  to  make  a  differential  diagnosis  between  acute  abscess 
and  purulent  meningitis  unless  focal  symptoms  are  developed,  which  indicate 
the  existence  of  an  abscess. 

The  timely  recognition  of  an  abscess  of  the  brain  following  purulent  otitis 
is  of  the  greatest  practical  importance.  It  is  important  to  know  that  cerebral 
symptoms  (headache,  vomiting,  vertigo,  stupor,  etc.)  may  also  occur  from 
retention  of  pus  in  the  middle  ear,  and  that  they  may  disappear  completely 
after  evacuation  of  the  pus  by  paracentesis  of  the  membrana  tympani.  If  we 
find  no  retention  of  pus  in  the  ear,  however,  we  muet  suspect  an  abscess  of  the 
brain,  if  any  persistent  eerebra-1  symptonM  arise.  The  peculiarities  of  the 
otitic  cerebral  abscess  will  be  discussed  more  in  detail  in  the  appendix  to  this 
chapter. 

Treatment. — The  only  possible  way  in  which  to  cure  an  abscess  is  by  op- 
eration; the  skull  is  trephined  and  the  abscess  laid  open.  The  earlier  and  the 
more  accurately  the  diagnosis  of  abscess  can  be  made,  the  more  favorable  is 
tbe  outlook  for  the  patient.  With  the  present  antiseptic  modes  of  proci'diiro, 
the  dangiM'M  of  an  operation  arc  slight,  and  the  scries  of  successful  results  that 
have  already  been  obtained  urgently  demand  further  surgical  intervention. 
Many  a  life  can  l)e  saved  l>y  titnely  surgical  intcrferenite,  especially  in  al)s<vsses 
of  the  bruin  following  chronic  ear  disease  (vide  infra).  Vot  particulars  we 
must  refer  to  sjM'ciiil  works  on  surgery. 

If  operutioTi  be  not  justifiable,  nothing  but  purely  symptomatic  treatment 
is  left  us.  Ice  to  the  head,  narcotics,  potassium  broniid,  electricity,  and  some- 
timt^s  also  tlir  locnl  ul»straction  of  blood,  are  the  main  remedies  beyond  gen- 
eral hygienic  measures. 

APPENDIX 

PURULENT  CEREBRAL  INFLAMMATIONS  AS  A  COMPLICATION 
OF   DISEASES   OF   THE   EAR 

On  account  of  the  freiiuency  and  great  practical  iniiKirtanec  of  een-bral 
(intrncraniid )  diseases  which  occur  in  conjunetinn  with  suppurative  processes 
in  tbi-  ear,  we  here  \^\\v  a  brief  summary  of  the  most  important  facts  bearing 
on  this  subji'cl. 

1.  Otitic  Pachymeningitis. — ^Tf  a  suj)imrutive  j>roccss  in  the  mid<lle  ear 
has  dcslmvi'il  ibe  pctmus  portion  of  the  lempond  bone  to  such  an  extent  that 
the  adjiiccnt  dura  nialer  is  rcache*!,  if  the  infhimmatory  process  l)ecomes  en- 
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capeuluted  soon  enough.,  a  circumscnlted  extradural  or  subdural  abscesa  ia 
furrneii  in  many  caack.  Altwossc?  of  thif^  sort  ma_v  rufiliire  spontaneously  into 
the  riiidfUe  e«r.  or,  exleriially,  beiiiml  the  mastoid  proceBs.  Ae  a  rule,  how- 
ever, witliout  tiiiu'ly  ojH'rntive  iulcrveiilion,  tliey  go  on  in  meniugi(in,  l>rai[i 
abscess,  eU-.  The  syniptcmis  of  <lural  abwfs-ics  are  ([uitc  vague— headaches, 
pain  on  ])crcaissioQ  of  Ihe  skull.     Fevtr  is  eitlier  abseut  or  slight. 

3.  Otitic  Leptomeningitis. — Tins  (onilition  arises  through  extension  of 
the  iiifw-iicm  i»y  i;cmliiiuily,  or  the  pyngenip  bartcrin  are  carriwi  through  the 
l)Ti:iphatic  f^htatlis  of  tlie  awiuslif  or  facial  nerve,  the  ciuall  rtrt»!rii»,  ar  through 
the  X'ciiis.  The  clinical  syniptorus  hove  lH*cn  previously  described  in  dclail. 
We  distinguish  tliu  nirr  uiild  eases  of  sj-nins  meningitis  with  a  benign  course 
and  the  ordiuury  severe  eases  of  suppurative  meningitis. 

y.  Otitic  Brain  Abicets. — Otitie  brain  abgce?e  ia  caused  by  the  transmission 
of  pyogenic  biuteria  from  the  subarachnoid  lyinjih  j^paoes  througli  tho 
lyniphatie  wbcaflis  of  tlie  ]»lc'M)d  voiiiels  which  enter  the  brain.  Thr'nnbosis 
of  tiie  afFwIeil  blood  vesM'ls  often  gives  Hire  at  the  panie  time  to  on  aiin-iiiic 
necrosis  of  that  portion  of  the  brain  supplied  by  the  thrombosed  blood  ves.sel. 
Otitic  brain  abseesses  are  almost  alwayj^  Iwated  iu  (he  while  matter  of  the 
brain,  the  most  fre<juent  sites  by  far  being  the  base  of  the  tom|x>ral  lobe  or 
the  (interior  half  of  the  (corresponding  ecrolwllar  hemisphere.  The  course  of 
the  disease  is  generally  divided  into  several  mtages;  («)  The  initial  stage  of 
meningeal  irritation,  with  fever,  headache,  vomiting,  general  malaise;  (6) 
stage  tjf  developing  cerebral  ]iresjiure.  with  inerensiug  ln'miarhe  and  luidalse, 
and  utiacki'  of  vomiting,  seiisitivenes.-*  of  the  skull  to  percut^aion.  pallor  and 
loss  of  a|p|n:'tiJc,  fi-ver  being  either  absent  or  very  slight.  'Vhot^e  Hymptome 
gradually  merge  intu  (t )  tlie  ntage  of  Tnark«l  f<M.'al  syuiptouis,  which  are  fro- 
(jtiently  combineil  with  evident  myniptonis  of  increased  general  ei-rebral  pressure 
(slowing  of  (he  puUe,  optic  neuritis  or  choked  disk,  somnolence  and  stupor), 
yince  brain  absit-sses  of  tliis  sort,  as  has  lurn  previously  nientioni*d,  are  most 
freipuintly  located  in  the  Icmporal  lobe  or  the  eereheilum.  particular  attention 
should  be  paid  to  the  focal  symptoms  of  these  portions  of  the  brain.  .Absce-sses 
of  the  left  leiripnral  lol*  can  be  diagnosticated  with  the  greatest  comparative 
certainty  by  the  discovery  i>f  njiliHsic  ilistiirbiinces,  word  dmftiess,  verbal  am- 
nesia, optic  aphiuiia.  etc.  (fl])[)cnfieiiri).  If  the  abscess  exlcml  deeper,  it  tuny 
cause  hemiparesis.  hemianopsia,  and  aia.\ia  by  indirect  pressmre,  and  parvsLs 
of  the  oculomotor  or  abduicns  ncn'c  by  direct  pressure  on  the  ha^e  of  the 
brain.  Otitic  cerebellar  abscesi^eB  enui^e  occipital  pain,  Rliglit  cervical  rigidity, 
dizKine»*s.  anil  iinsteufty  gait  (cerebollar  ataxia),  Local  tontlerness  of  tho 
akull  on  pon-ussion,  generally  above  the  upficr  border  of  the  auricle,  should 
also  he  looked  for.  (d)  If  operative  interference  l>e  impossible,  general  c<iiiia 
finally  supervenes.  Death  is  oeensiimnlly  caused  by  ru]>lure  of  the  abscess  into 
the  ventricle,  or  by  the  <levelopnient  of  general  m(;ningitia. 

4.  Otitic  Sinus  Tlirombosis. — Otitic  sinus  thronibosls  may  originate  as  a 
primary  disease  by  exn-nsiiui  of  the  sup]mration  tn  the  wall  of  a  sinus,  or, 
secondarily,  by  extension  from  a  primary  thrombus  of  a  small  \'cin  of  the  ear. 
Thromlmsls  of  tb<'  sigmoid  sinus  (n  pjirl  of  the  tninsversi?  sinus)  occurs  most 
frwjuently  in  cotijinietion  with  suppuration  of  the  mast*>id  pnK-ess,  luit  sup- 
purative phlebitis  of  the  petrosal  sinus  and  the  bnlbus  juguiaris  also  occurs. 
The  primjpid  symplom  is  the  pya-mic  fever,  combined  with  chills  and  inter- 
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mittent  liigh  t'levations  of  temperature.  PyiRiiiIc  metastases  in  the  lui 
joints,  kidi)oy«,  etc.,  frequently  (Icvi-lop,  Oecasionally  a  painlnl  swelling  de- 
vdope  lieliinil  tlte  inH.<it(H[l  [inioess,  and  lictitlai'lie,  gt-tu^ral  ta.\iL--iiifei-tifiut) 
iiyiuiilonis  iiiui  fularj(fiiicuL  of  tlie  siilecn  supervene.  In  ran*  cast's  llic  thmm- 
bosccl  jugular  vein  cuu  he  ft-lt.  Tlie  prc^osU  without  operative' interference 
is  almost  invnriahly  fatal.  If,  on  tho  oontrary,  the  ginun  ii  opened  in  time, 
anil  the  ju^'ular  vi-in  h  li^atL-d,  Hk*  prospiH.-ts  for  recovery  are  very  good  (ap- 
pniAiiiiati-ly  sixly  to  wv^nly  ]n-r  tml  of  roi'ovi'riw). 


2.    ACUTE  AND  CHRONIC  NON-SUPPURATIVE  ENCEPHALITIS 

Whilr  tlic  .<|>i[iiil  cnril  it*  ipiiic  friipiontlv  alfwtcil  liv  idiopathic  eirrum- 
ecrihi-il  iiilhmiiiLulion  (lran.-«Yi:-i>e  iiiyi>litii?  ntitl  ai-iitr  |Hili(irnyflitis|.  analo^fnuii 
cerebral  disease  i^  much  more  oxcTptiotnil.    At  any  rale  u-c  niay  rc^^ard  il  as 

dcfinitiOy  et^ttled  that  aeule  inllaininatory,  non- 
suppurative proccsis^cs,  whieh  probably  depend  on 
Bonte  inftirtion  froin  without,  may  al&o  occur  in  the 
brain.  In  the  priwent  state  of  our  Icnowletlgo,  the 
fiilhiM-iiig  forum  of  encrplialicis  may  be  clinicaUly 
distinpiislied: 

1.  The  Acute  Encephalitis  of  Children.  Cerebral 
Paralysis  of  Children  {SjKU^tir  Infantile  llfmiphgia 
uj  Urnvilik-ii. — Children  not  infrequently 
suffer  from  a  definite  form  of  hcniipl<^a 
whicli,  in  a  nunilK-r  of  c-aaes,  at  Ii-ast,  projy- 
ably  depiiiiiJH  on  an  acuta  encephalitis,  and 
therefore  deserves  a  brief  description  in 
I ,        this  place. 

^  The  patient  is  usually  between  one  and 

fiHir  years  of  iigi'.  The  syniptonis  almost 
alwajrs  hcfiin  acutely.  Having  becu  previously 
healthy,  the  chihl  'i»  suddenly  attacked  with  malaise 
ant)  fever.  Very  often  there  it!  nausea  and  Tomit- 
':ng,  speedily  or  at  once  fnUow<Ml  hy  ^rave  cerebral 
symjiliims.  There  is  stujior,  and  eonvuUions  are 
particularly  frequent.  This  condition  may  last  but 
one  or  twu  days,  or  may  continue,  iwrhajw  with 
unabated  severity,  for  two  or  three  weeks.  Then 
the  acute  symptoms  abate,  and  the  chiUi  recovers 
roniparatively  fast ;  hut  it  is  nntieed  by  ihe  }mrenl.t 
to  l>e  pnmlym'ii.  and  tins  pftraly&ia  geldnin  disap> 
j^oars,  fllthouj^h  it  may  dimiiiish.  Homcliines  (he 
puralyijiB  follows  the  con^-ulsious.  without  any  other 
definite  encephalitic  syiuptoms. 

If  sitrh  chililron  cfmc  under  obwrvatinn  after 
tlie  paralysiii  has  lasted  t«ome  tline,  as  is  usually  the 
case,  their  emidilion  is  generally  as  fnllowa:  Tl»e 
crnninl  ncrvps,  as  a  rule,  are  but  lillli'  iifTi'ded.  The  iiiniti  cimnjrc  is  in  tlic  ex- 
tremities of  oue  side,  and  the  orin  is  ulminit  always  Horse  thuu  the  leg.    The 
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oflFected  parts  betray  an  arrest  of  development  and  more  or  leis  impairment  of 
motion;  in  many  cages  n  imirkvd  exug^cration  nf  the  tension  Te(lexci».  nnil  al- 
most invarialdy  eojitraiturifs  uf  iiiDi-e  or  k-tw  srvi'rity  (hiv  Kifj.  iOS).  Kurtlwp 
detail  of  the  Iti'iiiipleyic  ilislurlmritv  mn!  iinl  Iw  iIineiir*HL')l  Iilmv.  arf  the  condi- 
tionw  ill  gfiieral  are  Hie  satne  as  in  hemiplegia  of  ndiiUs  (vi'lc  siipm,  page  50+). 
TIk  niuncies^  altliuugli  generally  auuiewhat  utrophieU,  never  exiiibit  the  re- 
action of  degeneration.  Pu-nnation,  as  a  rule,  if  miiinpairwl :  hut  on  eareful 
exaniiiiati'm  wc  sometimes  lind  in  tlie  paralyzed  arm  a  slight  dimiiiulioii  of 
tlie  penHihilily  Iti  Itmeh  and  of  tlic  kinji-sihi-tic  sense,  aiid  es[)eeiullv  a  loss  of 
tliu  ability  to  recognize  ohjeets  Ity  the  uicl  of  llie  sense  of  feeling  when  thi;  eyea 
are  closed  (twe  page  15:i).  J'ermanent  hemianopsia  may  altto  I>g  assoeiated 
with  the  hemiplegia.  Symptoms  of  motor  irriiaiinn  are  found  iifion  the  a;f- 
fettecl  side  with  strikin^i  fre*|uency,  which.  In  a  cerlain  extent,  is  t-hanieteristic 
of  infantile  henuplegia  a$  opposed  to  the  lienuplegm  of  adults;  the  eommonest 
are  athetoid  iiioveinentM  (iieiiiiuthetosis,  heniiehorca),  and  nssoeiated  move- 
ments are  also  not  infreqnent.  The  constant  Jiiovenients  of  the  tinkers  result- 
ing trt>m  the  athetosis  sometimes  render  the  articulations  so  lax  that  it  is 
poasible  to  make  the  fingcrti  aRsumo  an  angle  of  ninet_v  degn^'s,  or  even  letw, 
with  the  hack  of  the  hand,  at  tlie  metaeiirpo-plialanpeal  joint.  The  child  may 
keep  making  motions  with  lis  paretic  arm  while  walking.  It  is  not  very  rare 
for  epilepsy  to  develop  later.  There  are  ennvulsive  attacks,  which  usually 
begin  on  the  ]faralyi:c<l  side.  Imt  wliicli  may  laI<T  alTivl  the  whole  liody.  With 
right  hemiplegia  we  sometimes  see  coeii(<ting  <liatm-ltance8  and  defective  de- 
velopment of  speech.  The  intellectual  development  of  many  snch  children  is 
tolerably  normal.  Others,  however,  are  more  or  hufi  demented,  or  betray  de- 
fective moral  sens*?.     [See  the  cliapler  on  fdioey.  jMig*'  W2. — K.] 

The  whole  aiur^e  of  ilje  disease  siigge'^t;'  very  strnnj:ty  an  acute  encephalilis. 
The  process  is  prohaldy  in  most  cases  limited  more  or  less  completely  to  the 
motor  region  of  the  cortex,  and  hence  it  has  been  called  "  polioeneephalitis."  * 
It  reminds  one  forcibly  of  the  acute  poliomyelitis  of  ehililren.  with  a  ilifft^rence 
merely  in  the  locfUizHl.Jon  of  tfie  disturbiini-e.  It  is  not  impossiblu  ihat  tlie  two 
discuses  have  a  very  similar,  if  not  identical,  a-liology.  They  can  hardly  he 
dilTerentiatwl  in  their  initial  slage;  but  when  fnrther  developed  they  cannot 
be  confounded.  beeaiif<e  the  cerebral  disease  caupcs  unilateral  paralysis,  motor 
irritation,  leaves  Ihn  eleetrii^al  n-actions  uiiiiupairi:'!.  and  froijuently  causes 
exaggeration  of  the  tendnii  reflexes.  It  dewrvea  mention  that  precisely  similar 
phenometiu  may  be  ])n-sentfc'd  bv  children  during  n-covery  from  measles,  scarlet 
fever,  pneumonia,  and  other  aeule  iiifwtious  diseases. 

T]ie  pathological  comlitions  of  the  early  stage  have  not  yet  been  studied. 
Tjong  after  the  process  hag  nin  its  course,  the  affected  portion  of  the  cerebnim 
pn-scnts  nanrkeil  atnifiliy  "'itli  cicntriciHl  ccmtraction.  If  the  cortex  ha.^  been 
affreted  we  find  a  cicatricial  depression,  a  loss  of  subi^tance,  a  eo-ealled  poreu- 
eeplialy.  At  these  places  Hie  pia  is  lldekened.  Sometimes  limited  cystic  forma- 
tions are  fonnd.  The  pyramidal  tract  exhibit^  a  secondary  desrending  ilegen- 
eratiou.  It  is  thus  evideul  that  the  process  is,  from  an  analonncal  point  of  view, 
precisely  like  the  atrophy  of  the  anterior  cornua  occa.«ioned  by  jHjIiomyelitis. 


'  [Tliia  nnrtic.  hww(*vrr.  wn»  prrvioijjily  npiitirij  by  Wernicke  tu  thnt  form  of  «xt4mifil  nphthdl- 
oioplciia  duv  tv  vhuaata  iu  ihv  uvrvL-  uuclui  iii  tliL-  puiu  {aide  piigc  i  lU). — K.} 
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Of  course  not  all  the  hemiplegias  arising  in  childhood  are  due  to  an  en- 
cephalitis, for  in  not  a  few  cases  infantile  hemiplegia  may  be  due  to  embolic 
Boftening,  and  perhaps  sometimes  to  hemorrhage.  In  some  eases  it  is  often 
hard  to  decide  wliether  we  should  regard  a  cerebral  infantile  paralysis  as  the 
result  of  a  previous  encoplialitis  or  of  some  other  form  of  cerebral  disease; 
but  it  seems  to  us  higlily  probable  that  a  large  part  at  least  of  the  very  peculiar 
infantile  hemiplegias  must  have  their  special  cause,  which  we  have  assumed 
to  be  encephalitis.  The  chief  thing  to  be  considered  in  the  diagnosis  is  the 
peculiar  onset  of  the  disease  with  fever,  convulsions,  etc.,  in  a  ciiild  who  was 
previously  perfectly  healthy.  This  distinguishes  eneephalitic  paralysis  from 
hemiplegia  existing  since  birth  (congenital  defect,  injury  at  birth).  [There 
is  really  little  pathological  evidence  of  acute  polioencephalitis  in  children. 
Sachs  and  Osier,  from  the  study  of  a  large  number  of  cases,  find  that  the 
cause  of  the  paralysis  is  almost  always  hemorrhage  or  embolic  softening. — K.] 

The  treatment  at  first  is  to  be  governed  by  the  same  rules  as  in  the  initial 
period  of  acute  poliomyelitis  (q.  v.).  The  hemiplegia  symptoms  which  persist 
after  the  first  few  months  will  never  improve  much.  The  most  we  can  do  will 
be  by  means  of  electricity,  massage,  and  cold  baths  with  friction  {"cold  rub- 
bing"). For  the  epileptic  attacks  large  doses  of  broniid  of  potassium  are 
decidedly  beneficial.    This  may  be  combined  with  chloral,  belladonna,  etc. 

3.  Acute  Hemorrhagic  Encephalitu  in  Adnlta. — Cases  of  acute  hemor- 
rhagic encephalitis  certainly  occur  in  adults.  They  have  been  oljserved  cither 
as  a  sequel  of  other  acute  diseases  (especially  influenza)  or  as  a  primary  acute 
disease.  In  such  cases  very  severe  cerebral  symptoms  (headache,  loss  of  con- 
sciousness, hemiplegia)  come  on  (juite  suddenly  and  lead  to  a  speedy  death  with 
high  fever.  The  autopsy  shows  several  hemorrhagic-cnccphalitie  foci,  usually 
confined  to  one  heniisphore.  The  brain  substance  is  yellow  and  softened,  very 
oedematous,  and  studded  witli  numberless  little  capillary  hemorrhages. 

It  is  of  practical  importance  tliat,  according  to  more  recent  obsorrations 
(the  author,  Oppenheini,  and  others),  a  curable  form  of  encephalitis  also 
occurs  in  adults.  At  least,  the  following  class  of  cases  can  hardly  be  inter- 
preted in  any  other  way:  Acute  onset  with  fever  and  grave  general  cerebral 
symptoms  (licadadu',  stiii>or,  delirium,  occasionally  deep  so[)or),  also  marked 
focal  cerebral  symptoms  (bcmiplcgic  dishirbances.  aphakic  conditions,  hemiaii- 
opsia,  symptoms  of  cnrtical  irritation,  etc.).  and.  after  some  time  (a  few  days 
to  several  weeks),  an  entire  disappearance  of  all  symptoms  with  the  exception. 
perhaj)8,  of  certain  residual  svTiiptoms,  which,  however,  do  not  progress.  An 
ophthalnioscojuc  examination  is  of  great  diagiiosti<'  importance  in  all  these 
cases.  It  frccpiently,  though  not  invariably,  pIiows  a  markal  optic  neuritis 
with  more  or  less  marked  venous  congestion. 

Naturally,  a  favorable  prognosis  cannot  always  Ik*  made  with  certainty  in 
these  cases,  and  (x-casionally,  even  after  apparent  improvement,  death  may 
owur  unexpectedly  and  suddenlv.  The  treatment  can  Iw  only  symptomatic 
(i<e  l>ag,  eventually  Un-al  depletion,  antipyrin  and  similar  remedies,  narcotics, 
later  on  electriiity,  batlis,  etc.). 

ti.  Acute  Superior  Hemorrhagic  Folioencepfaalltis. — Wernicke  and  others 
have  descrihcd  a  form  nf  encephalitis  under  this  name  wliieh  can  l>e  fairly 
sharply  (h'fiiied  elJnieiilly,  and  which  is  prin<iiially  observed  in  alcoholic  su1>- 
jects  (wlilsky  drinkers).    But  ottior  toxa-mias  (i)artieularly  sausagv.  fish,  and 
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similar  poisons)  occasionally  may  produce  a  similar  clinical  picture.  This 
form  of  encephalitis  has  also  been  observed  as  a  sequel  to  influenza  and  other 
infectious  diseases.  Tlie  symptoms  consist  of  general  cerebral  manifestations 
(delirium,  soninctlencc,  headaciie),  combined  witb  paraly.sis  of  the  ocular 
luuseU's  of  iicule  onset.  At  times  symptoms  of  irritation  (nystagmus)  also 
api«'ar  in  tlu-  oiular  museles.  In  some  cjiscri  an  almost  complete  bilateral  oph- 
Ibahndjileijiu  devolo])s.  'J'he  internal  ocular  nmscles  (spliincter  iridis)  and 
tlie  levator  pali^bnc  auperioris  arc  generally  spai'cd.  At  times  nervous  dis- 
turbances, wliicli  in  many  ways  suggest  the  previously  discussed  alcoholic  poly- 
neuritis (vide  page  273),  appear  simultaneously  in  the  extremities.  The 
termination  of  the  disease  is  generally  unfavorable.  Death  may  ensue  as 
early  as  from  one  to  two  weeks  after  the  onset  of  the  disease,  with  symptoms 
of  resjiiratory  paralysis  or  cardiac  weakness.  The  autopsy  shows  a  hemor- 
rhagic encephalitis  chiefly  in  the  vicinity  of  the  third  ventricle  and  the  aque- 
duct of  Sylvius — i.  e.,  in  the  area  of  the  nuclei  of  the  ocular  muscles.  A  ter- 
mination in  recovery  may  occur,  but  is  rare. 

i.  Diffuse  Cerebral  Sclerosis. — Diffuse  sclerosis  of  the  brain  is  a  peculiar 
disease,  wliich  is  usually  classed  as  a  chronic  inflammation.  The  whole  brain 
may  be  involved,  or  the  disease  may  l)e  confined  chiefly  to  a  large  part  of  one 
hemisphere.  There  is  a  very  marked  increase  in  the  consistency  of  the  brain 
substance,  so  that  it  cuts  like  a  tough  piece  of  leather.  The  microscope  reveals 
in  many  cases,  l)ut  not  in  all,  diffuse  hyperplasia  of  the  neuroglia.  Tn  a  case 
wliicli  we  recently  examined  there  was  a  decided  atrophy  of  tiie  nervous  fibers 
lying  in  the  white  substance  of  the  brain.  The  disease  is  rare,  and  its  char- 
ac)eri.stie  symptoms  cannot  yet  be  stated  absolutely.  They  are  developed 
elowly.  The  most  constant  among  them  seem  to  Ix;  hemiplegia  or  paraplegia 
without  much  change  in  sensation;  symptoms  of  motor  irritation,  such  as 
epileptiform  convulsions  (sometimes  general  and  sometimes  unilateral), 
tremor,  or  single  twitchings,  which  may  be  rhythmical  or  like  those  of  chorea; 
and,  lastly,  dementia.  When  both  Iiemispheres  are  involved,  there  are  usually 
marked  spastic  symptoms  in  the  lower  limbs. 

'J'iie  disease  has  Iwen  observed  especially  in  children  and  also  in  elderly 
people.  Alcoholism  and  hereditary  syphilis  seem  to  he  among  the  causes,  but 
mitliing  definite  is  known  upon  tliis  point.  Transitional  forms  between  dif- 
fuse sclerosis  and  pseudo-sclerosis  apparently  occur  (rule  page  273).  Treat- 
ment can  be  only  symptomatic. 


CHAPTER    VI 

IXSOLATinX.     Sl'NSTROKE.     IIKAT    PROSTRATION'.     THERMIC    FEVER 

fJEtiolo^  and  Pathology. — Under  exposure  to  undue  heat,  eitlier  in  the 
direct  rays  of  the  sun,  or.  during  hot  weather,  in  engine  roouis,  laundries,  and 
the  like,  marked  effects  may  l)C  produced  (m  tlie  human  organism,  manifesting 
themselves  in  a  widely  different  manner  in  different  cases.  Tlie  liability  to 
these  effects  is  much  greater  with  us  than  in  most  portions  of  Europe  or  in 
(Ircat  Britain,  and  is  cuhtuircd  by  a  moist  atmosphere  which  tends  to  prevent 
eva])oration  from  Ihe  surriicc  of  the  body.     Attacks  may  come  on  at  night  and 
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indpr  fdviT  as  wi-ll  h«  1»v  iliiv-     Wliili'  cxci-ssivf  ln-at.  is  llip  snie  jiml  ftiiffioicnt 
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(■vritiiig  I'ltiiHc  iif  t)ie  (■liaii<i;i.'i<  nnd  .syinploiiis  to  lii.*  ilcHcrilieit.  PKlutustinn 
to  muscular  exertion  rir  either  caiiw  plflvs  a  vi'rv  iiii|i()rtiuil.  seomdiirv  rofe. 
A  vigorous  perw>ii,  liipw('\pr,  of  n-^iilar  and  h*in()oratc  liuhita.  can  stnnd  much 
gniater  lient  and  exi-rlioii  than  nn  individual  who  is  (loliilitatwi  nr  addit-U'd 
li)  the  iifw  of  stinuilrtniii.  'Vhv  frft\\\<>nvy  uf  jitliin  ki^  after  a  full  lupnl  lia?"  Iiwn 
iiulml.  Thiwp  newlv  iirri\iMi  in  llic  ifuiiilry  art*,  (ilhtT  thing**  Iifhijf  iipial, 
more  likely  to  succiirnli  than  natives  or  llnwi-  wlm  Imvi*  Ikshmiip  ai-mstJiniPil 
to  the  climate.  Tlmt  Mgli  tetn|>praturc  due  to  milur  or  arttliciul  heni.  or  n 
rnnibinafion  of  tin-  two.  i.s  tin.'  prinii;  tanjintivp  rontliiion.  Iiiw  In-pn  tdearlv 
filiown  hy  Px|HTiiiicnti«  on  aninialit.  Ttiere  is  priu'tii-ally  nothing  to  add  to  ihr 
resean-lii-ji  (,f  H.  (*.  Wmpd.  . 

PathologicBl  Anatomy. — In  r-nses  of  snidden  death  from  shock  then"  are 
no  pontitant  uiiil  |n4idiHr  Icnions.  'I'lu*  Idood  is  dark.  iin]MTrpplly  coagulated, 
and  I'ollpcted   in  the  veins;  occhyniows  are  frpqnoiitly  fotmd. 

Aftor  di-ath.  due  (hicfly  to  idinurinally  liigli  tcniiK'rnture- -that  is  to  M.y, 
in  c-aaea  of  IhtTniic  fever — the  hparl,  ami  puiwcially  the  left  vpnlricle,  is  nrnijy 
cnntractpd  from  {KiRt-niortPm  ooa^ilulidn  uf  Ha  myosin:  the  hings  are  a)>(  to 
he*  iiiiic-li  cngorgpil  with  dark  Unid  hhmd,  and  llipy  rn«v  Ih'  llic  wnt  of  tipinnr- 
rluigc*;  pxtravasjilicin  of  Mood  umlcr  tlie  nkin  is  more  or  less  nmrkp<),  and 
hcniorrhagp  into  and  altoiit  the  ttTviral  synipalhetit-  ganglia  has  also  I)eon 
observed.  Tlic  menihranes  of  the  hrain  and  rord  arc  oftpn  grL-atly  rongtwtPil, 
and  there  may  ])e  evideiipes  of  beginning  meningitiii.  The  Wood  corpiiftelea 
arp  cTonated  and  fihnw  a  diiiiinishcil  tcudeni-y  to  tlip  fonnftliim  of  rnuieaux. 
Itigtir  riiorlis  is  niarki'd  and  i^arly  In  the  vciliintary  uniwli's  hs  well  as  in  th^e 
lieart,  and  '\»  attritiiitahk'  to  the  Kanic  cause.  Paren^-hyniatous  dcgoiierHlton 
of  the  organ!*  is  «nnu*tinK*s  found. 

Symptoms  and  Course. — The  nnaei  of  the  attack  i«  usually  midden,  tlimigh 
tliprc  may  he  siiglii  pn-inDuilioni*,  «iuli  as  dtzzim-ss,  j>aiii.  oi-  inuiMnfortahlp 
m-nxatioUH  in  tlip  head. 

It  will.  pprlmjiB,  add  to  clvarnesa  to  dinlinguish  tiiree  lentllng  forms  of 
atlat-k.  it  Ix'ing  iindprstoftd  that  nature  does  not  alwavK  ilarisify  caspit  as  sharply 
a«  is  done  here.  'I'Ue  first  of  Tlie.'^e  toniprii'p**  caws  (jf  heal  prostration,  denoiwl 
hv  fjiinlufTts.  symojte,  nausea,  and  soniplinu's  ^rln»iting.  wilh  marked  ninsrular 
and  general  weakneee.  Tlte  mirfare  of  llie  IkmU*  is  cool,  the  puUe  rapid  and 
fcoltle.  The  gn>at  mMJorily  of  lhe»e  pa»eft  are  mild,  and  the  symptom!)  itasa 
nway  more  or  less  quiekly  nn  placing  the  [witient  in  llio  rei-uudtent  fMksture 
in  a  relatively  cool  and  quit-t  plate  with  free  venlilnlion.  After  a  few  honrs 
llip  patient  can  U^  n-nioved  to  his  homo,  and  in  a  day  or  two  he  has  i-ecowfred 
perfiHUy,  exippt  for  some  sensitiveru-ss  to  heat  or  tlie  snn'it  rays.  There  may 
hv  transient  insennihility,  or,  on  the  otiicr  hand,  the  caae  may  lorndnate  fatally 
very  wmui  fnmi  gi'neral  exlwnislion  and  cardial-  failure. 

Tlie  second  form  includes  cases  with  re!*|)irBtory  as  well  as  eimilalory 
faihire.  due  es|KTially  to  tlie  exhaustion  of  the  nerve  centers  presiding  over 
thettp  functions.  Tnder  this  head  <'Oiiies  caitps  ui  (nie  sunstroke — patients  sutl- 
denly  losing  conseiousnpss  while  PX|iosed  to  the  sun.  The  skin  is  pohl  and 
the  pulse  is  fi-t'lile ;  dealh  may  )jiiii-kly  ensue  or  nt-overy  nuiv  follow.  PS[HH-ial1y 
if  proiiip)  hihI  >jinlnhle  Ireatuieiit  In-  instilulcd.  The  aflprH-ffecIs  of  the  attack 
may  Iw  very  slow  to  pass  away,  and  may  never  disappear  entirely. 
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Tlic*  iiiuHt  striking  irlmrad.('ri»tii;  (if  tlie  third  form  in  tlie  f^rcHt  im-reuse  in 
tilt'  le,*iii|n.'riiture — a  Kyinj'toiii  wliii-li  luts  jiiveri  rist  to  tlip  I»tiii  thorinic  fevor. 
Ill  tins  fiiriii  |jrPiiioniii(inB  mi-  iisun*  ciMmnnii  limn  in  ilii-  dtln-rs.  Tin?  Ilicr- 
iiitiiiii'dT  niH.v  rciiisfiT  I  Hi°  F.  or  t'Vi-ii  nini-e:  the  skin  is  Itnriiin;;  hut  and 
gi'iu'rally  clrv;  the  [jiiIhi?  ih  sh^w  hihI  riill,  (m-  t|tii(k  and  jerking;  tlic  respira- 
tioti  is  quirkwu'd,  sijjhinp,  or  ovpn  stortorous;  the  juipila  at  fircl  art-  usually 
mntruc'tni ;  thun'  may  Iw  ;;n'Hi  ri-stlw^in-'ss;  ciinia  am!  (■i>n\«Uit)ns  smin'timBS 
Occur:  vniiiilin;:  iit  (-<>itiiiu)ti ;  iiiiil,  Ifiwunl  the  vU>fv  ff  hft',  the  i^pltiiicdT^  are 
w»nu'tini(t-  relaxwl.  A  fatal  ivmU  i«  due  tn  apmra  ami  Hstlieiiia  comhiin-il. 
AVIiai  WB.V  siiid  will]  n'ganl  lu  nM-dviTv  rroni  tin-  scccind  fnrm  Imlils  j^^ittd  ulsn 
f(»r  IIk'  ihirrt. 

BiagTiosil. — Thi^  i.-  m-Iilnm  (lilllnill.  Tlif  rinniiislniuf?*  iimlcr  wliii-ji  tli« 
altark  iDiiiL's  on  an*  j^tTUTally  |ia1«-nt ;  and  lln-  hy|HT()yrL'\ia.  if  pix'M'nt.  in  <iis- 
tincllvc.  Aciitc  ah'tibohVin  atiil  nicniiigilih  arc  |]HM*hii>r  afTtHrtinns  wliii'h  might 
lead  lit  error. 

Prognosii. — The  raorlHlily  rate  of  (he  severer  forms  of  the  diseaBe  is  very 
hifzh,  hill  the  pr";jn'fsih  »I*-|m>[hIs  luuili  on  the  [lo-isihiiitios  of  wcnrinfr  prompt 
and  F^killfnl  tfL-atim-nt.  rndrr  this  tnany  a  vuse  ri«nvorK  fnnn  a  .-MiMiiingly 
desperate  eondition.  T]«*  toilinunmss  and  iniperfd-tinn  of  roc-nverv  ha\ft  btmn 
ali'piidy  a[]iuU-<l  to.  For  hui;.'  [KTiods  in  sonic  enses  (ht-  iiicnlal  and  phyisieal 
jMfwrrs  arc  iinu-h  inijiain-d.  ami  gwiit  <iirc  hns  to  he  cxfrriwil  as  n'gunls  exer- 
tion, !iif:h  t(.'ni[n.Taliin'.  and  tin?  sun's  rays.    Inf^anity  in  «ninetiiiios  a  wHim-l, 

Treatment. — In  the  first  plate,  much  may  be  done  by  preventive  measures 
to  ohvinli?  \\iv.  nivi'ssity  for  any  Irt'HtnK'Tit.  A  n,!jriilar  and  t«rrn|ierato  life  will 
do  mui.-Ii,  ami  sjiocial  pns-anlions  of  an  ohvioiis  natiiri!  shoiilil  hi*  taken  ilurinn 
lint  wcnlluT  hy  thn^-  wlm-sf  <»eeiipations  involve  a  liahility  in  cxliau^tion  nnd 
exposiire-to  nnu(<uul  heat,  it  would  he  well  if  it  were  generally  known  thai 
tlit-re  is  cninparatively  little  danger  of  snniitroko  fo  long  as  perspiration  jg  free. 
Many  an  attack  might  lie  averted  hy  noting  the  activity  of  the  skin  and  seeking 
n*-t  mill  shi'ltrr  as  sivi-utiiij,'  diiiiini»^lii's,  A  fotisidt-rahle  rc>poiisil)ility  rests 
W]npii  inilitia  siirgeon.s  luul  others  in  similar  positions  during  hot  wfratlier. 

Mild  caycs  of  heat  proslratitm  seldom  require  other  measure*  tJian  those 
alrenrly  indicated  in  de^erihing  the  mnptoms.  If  there  Imj  nausea,  and  it  *cem 
desiniMe  to  give  stinnilants,  thi-y  are  hetter  given  under  the  skin  or  hy  the 
rwtijjii.  Thf:  chilliiiig  slitiidfl  he  IfMiwriii'd  ;  llie  vnh]  douche  and  other  n'frijrer- 
ating  measures  are  not  indicated  unless  Ihcrc  is  fever,  Bind  they  should  then  be 
used  with  caution. 

For  true  sunstroke  treatment  fthauld  be  active  and  energetic,  the  indica- 
tions being  to  reduce  tlu;  temperature  of  the  ovorhoiited  centers  and  t<i  stiniu- 
hite  Iheir  activity.  If  a  cnol  or  shady  .spot  he  near  at  hand,  the  pntient  shniild 
he  removed  (o  it  and  largely  ^t^ipped  of  clothing;  if  not,  no  time  .ihould  be 
\ty>it  litfnre  reaorting  to  the  cold  doiu-lie  on  the  head  and  iKaly  while  >tlimii!nii(« 
are  administered  hy  enema  or  jiuhcotaneously.  Kvternal  stimulation  hy 
mustard  or  Ihigelhilion,  and  purgative  encniata,  are  said  to  he  sonu'litnes  use- 
ful. The  H-^e  of  cold  externally  shoidd  not  be  prolonged  in  these  cnscs  unless 
there  is  fever.  N<'n"ous  exhanslinn  i?  the  prnminent  symptom,  and  all  de- 
prtwsing  mwisiiR'S  arr-  out  »f  place. 

The  case  is  widi-lv  different  with  the  third  form  of  thi*  attack.  Here  the 
iminLiliiilc  dai^i'r  in  from  llic*  liyjierjiyrcxia,  wldeh  must  be  combated  hy  rub- 


530 


DISEASES  OP  THE  NERVOUS  SYSTEM 


bing  thcj  patient  wiUi  Jee,  placing  hira  in  a  tub  of  water  with  lunipg  of  ««, 
fir  similar  measures,  until  tho  tcmpernturo  in  the  rectum  is  rwiurtil  nearly, 
hut  not  riiiiti'.  to  the  unrrnui  ijolnl.  In  lln*  applioalion  of  the  refri^rating 
nit'asurtf  thf  luwl  nnist  imt  W  nc^lwtwl.  Tin-  suli-  imlirntinn  at  Hv:^)  U  tiw' 
reduction  of  i\w  tciujionilurc.  Anlipyriti  sulw.-utani'(nisly  has  bivn  g\\en  iu  a 
few  cases  in  tlie  Bouton  City  Hospital,  and  also  in  Brooklyn,  with  good  nrsulL^. 
AfKT  a  rwluction  of  the  leniporuture,  any  symptoms  of  collapse  or  t^xhauslimi 
demand  stimulant^;. 

With  n'giinl  In  Ific  [■triphiyiiicnt  of  lilrKirlli'tlin^  llii-n*  is  iftnsiih-niblr*  difTrr- 
cnce  of  opinion.  That  cat**  occur  in  which  this  procciiure  is  indicated  is  ira- 
douht<.Hlly  tnu!,  hut  Ih**y  are  exceptional ;  Uiey  are  characUirizwl  Uy  the  cvi- 
deiKtM  of  jrrent  cerebral  congestion  witlumt  hyiwrpyrexin. 

The  subH.tHpR-Tit  management  of  tonvaloscenta  fmni  any  form  of  sunstroke 
in  oft^'H  very  important.  I'rolonKcd  rest,  anri  somctiniei*  chanftn  of  clinmlo. 
may  lie  deinainlcl.  A  syniptoinatic  and  ft»iiinioii-(*i-]i.He  tn-atuient  is  in  place 
It  !ias  seenu'd  to  sue  IJiaC  riuinin,  esptvially  in  (solution  with  a  moderate  e.v<t?sB 
of  HilpiiTirif-  acid,  is  dislinclly  useful  iu  those  autTering  fram  uiilU  or  ui'xler- 
ate  afleL-virectb  of  undue  ]K'at. — iS.| 
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TtJMORS   OF  THK   BRAIN 

Etiology. — The  precise  causes  which  lead  to  the  development  of  tumors 
in  the  lirain  uie  nn  umri-  flefinitclv  known  lliiili  in  re;;jiril  In  oilier  orxans.  Tlic 
new  gmntb*;  are  iibiiHlIy  ftiniied  insidiously  and  gradiially,  williout  ai^>erlain- 
able  cause,  in  persons  previously  healthy.  We  arc  therefore  dispoi^ed  at  the 
preR'nt  time  to  ajisume  that  there  is  wune  jibuormal  eiuUryonie  jire<liitpoj!itirtn 
of  the  tissues  which  acts  as  the  special  cao,-'*'  of  the  sub^el^llent  new  jjnivrih. 
A  circunifitance  which  detiorvos  mention  if  that  soniolime*  the  first  svniptomfi 
come  on  immediately  or  a  short  time  after  some  injury  to  the  head.  Especially 
in  cases  of  sarcoma  arising  from  the  periosteum,  the  meninges,  etc.,  is  a 
traumatic  origin  (that  is,  the  ''setting  free"  of  a  pn;disiiosi(ion  lo  tnmor  bv 
the  injury)  very  prnbahle,  althoujih.  of  course,  hardly  ever  quite  certain. 
Glioma  i-^  also  ref^-rrcd  at  lime^  to  a  traumatic  cause. 

Most  cerebral  tumors  are  found  in  persons  in  youth  or  middle  life.  CortaiD 
forms  of  tumor,  however,  parilcutflrly  solitary  luhereles,  arc  eompBralively  fre- 
quent in  chlMren.  Sex  seems  to  exert  a  decided  influence;  men  are  much 
nfti'iier  Jiffi'cted  than  women. 

Varieties  of  Cerebral  Tomor.' — The  moet  important  forms  of  tumor  eoen 
in  the  brain  arc  as  follows: 

1.  Glioma. — Glioma  is  a  kind  of  tumor  peculiar  (o  the  central  nervous 
system,  but  seen  much  oftem-r  in  the  bniin  ihnii  in  the  spinal  enrd  l^idr  page 
414).    Tlin  new  fjrnvvili  always  originates  in  Ihe  ucuroj^lia,  which  is  tlie  con- 

'  Front  H  4>linir«I  «tiuid|tnint,  tK«  term  "R«r«bnil  tumor"  unually  iiirlii(le«  aJou  miHi  tumnn  ■■ 
oriKiuato  in  the  nriithborhniKl  of  lUit  hrnin  (em  in  (lii^  biuf<  of  the  akull),  nnd  fiiuUly  lnvol\-«  Uie 
brnin  itM^If. 
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neetive-tissue  framework  of  the  nervons  matter.  As  seen  under  the  micro- 
wope.  a  pliotiia  ia  ma<if  up  nf  fibers  and  cells,  llie  ]rtiu>r  Iwin;;  like  ihe  normal 
celU  of  tlvi  neuroglia.  M'hile  tlie  (iU»is  wi-m  to  miisit^l  iiminly  of  the  nmiieroHS 
cell  pi-ofCftM!*.  Whother  Hip  gHiiglirin  fells  hIso  take  an  aetivj?  jiHrt  in  Uie  new 
j^TowlIi  liiis  not  heen  iK'Rnitely  proved.  It  is  ehnrneterififie  of  glioinata  that 
tliev  uif  seldom  sharply  ileliuwl,  bill  t-hiide  utT  praduully  iut'i  llie  beullhy  tissue 
The  afToded  portion  of  the  liraio  is  usually  onlarped.  but  yet  maintains  pretty 
ni'arly  its  orijrinal  shape.  On  cross  wetinn.  the  parti*  that  have  i]n<kT^one 
"  ^lioinatoutt  dej^eneratiim  "  ]»i'Wcrit  a  yellnwish  or  rtHhlisli-^ray  Kurfa<-w.  The 
fmiwtli  is  iij.-iijilly  nitlier  soft,  ami  alinosi  alwav;*  is  very  vascular.  This  gi-eat 
XiWcularily  is  not  witlioiil  elinieal  itiiporlauet*,  for  variationii  iii  the  fulliifsji  of 
the  hlfHiil  vewelsn,  and,  above  all,  sudden  lieinorrhaffes  into  the  anterior  of  the 
new  jrrowDi,  wliieh  not  infrequently  occur,  may  prnduce  marked  syrnptoinii. 

(Jiioinata  are  most  frt'<|iienl  in  the  whiti-  fiulu-Iimee  of  the  cerebral  henii- 
iipheri^s,  hut  lliey  aie  iil^  finiiid  in  the  c-entral  ganglia.  eerelK-llum,  and  else- 
where.    They  are  usually  single,  selelom   iiiidtiph*. 

2.  Sarcoma. — It  is  very  seldnm  that  any  form  of  snreoma  originates  in 
the  brain  snhsliinw.  It  usually  begins  iu  the  connective  li-ssue  of  neighboring 
pnrtj*.  in  the  diira  mater,  the  periosteum  of  the  eranium.  or  the  cranium  itself 
(o^teosan'onia).  The  sarcoma  is  found  most  frL'tpu-ntly  at  the  base  of  the 
skull,  in  the  form  of  a  cireuniscrihed  tumnr  of  varying  ronsisti-nr-y,  and  hy 
pressing  upon  neighboring  parts,  or  by  involving  thoni  in  the  dineaiHNl  process, 
it  may  caune  tin;  gravfst  dislurlmnws.  lli>ilnliigii'Hlly,  v  havi-  hei-e  such 
varieties  as  romid-eelUs!  or  spindlL'-celled  ;<an'onia,  tibmsiirL-ouia.  ele. 

'A.  tirsiMA  Asn  Soi.itauv  TrBKr:ci,K.— linth  gnmma  and  solitary  tubercle 
an*  veri'  jirone  to  jiUiiek  the  brain.  We  shall  revert  to  gniiuna  in  llic  elwpter 
on  cerebral  i«>i>hiiis.  Tlie  tnber[*lefl  nmy  grow  In  the  size  of  a  eherry  t)r  larger. 
TlH>y  mnv  U-  sin;:ti'  (.-rolitiiry )  or  iiiidlr{ile.  nnd  mm'  i»[-i-ii|iy  iiuy  [>iirl  of  the 
brain.  They  are  fonml  most  fretjuenlly  in  the  c-orti'x,  and  in  the  ceiTliellum 
and  [MJEi-i. 

Solitary  tntierch-s  anil  gummata.  upon  cmss  soction.  have  a  yellowish, 
ohecsiy  appearance,  and  urn  usually  distinctly  defin{id.  nist«logicjilly,  thej 
an?  eijrn)H)seiI  of  gniniiliiliim  tissue.  Tt  was  ffirmerly  in>  easy  matli-r  to  dislin- 
giiisli  gunima  frnni  tubercle  in  all  cnse^,  but  now  certjunly  is  atlainnlile  by 
determining  the  prtseiico  of  tuln'rcle  bacilli  in  the  latter. 

A.  CAUt'tNONA. — f'arcinonm  eoinpleles  tJie  list  of  such  cerebral  lumon*  as 
hare  much  clinical  importance.  It  is  always  secondary.  It  has  been  our  cx- 
pcrii'ncc  lliat  secondary  cancer  of  the  brain  is  iissocintcd  principally  with 
primarv  cancer  of  the  breast,  or  of  the  lungH  and  pleura,  xvhich  fact  Itcars  a 
remarkable  analog)'  to  the  occurrence  of  Heeondary  cerehral  nliscoss  after 
primary  empyema.  pulmonnr>'  gangrene,  etc. 

5.  IIakk  Ti'MoHrt, — ,\iTiong  the  rarer  varieties  of  tumor  is  psammomn, 
wliich  usually  starts  from  the  numinges,  is  hard,  generally  comparatively 
small,  and  therefore  often  harmless,  awl  contains  calcareous  matter,  m  that  it 
grates  under  the  knife.  The  c»lcaronu»  dcijoeits  are  found  in  the  form  of 
roundish  ohjwls,  which  are  cntiiiwi-icd  of  flat  aMf  wbicli  lie  over  one  another 
like  the  coats  of  »n  (iniim.  P.-ijimnmmn  is  probably  nf  endothelial  origin. 
Cbokstcafomn.  which  has  »  shwn  like  mnther-of-fH'arl,  has  also  bnen  observed 
iu  rare  instances,  and  al.so  angiosarcoma,  angioma,  etc.     The  not  very  rare 
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growths  arising  from  the  hypophysis  cerehri  ("  struma  of  the  pituitary  gland  '*) 
remind  us  of  adenomata  in  their  structure, 

6.  Ctsth. — In  addition  to  true  tumors  we  may  mention  cysts  of  the 
brain.  They  develop  in  very  rare  cases  witliout  known  cause  (jterhaps  as 
a  sequel  to  cranial  injuries?)  ;  they  may  grow  to  the  size  of  an  apple,  and  may 
cause  precisely  the  same  clinical  symptoms  as  a  tumor  of  the  brain. 

The  General  Symptoms  of  Cerebral  Tumors. — As  is  the  case  with  all  focal 
diseases  of  the  hrain,  some  of  the  symptoms  of  cerei)ral  tumors  are  connectetl 
with  the  special  loenlization  of  the  new  growth.  There  arc  definite  focal  symp- 
toms, varying  with  tlie  part  destroye<l,  or  at  any  rate  functionally  impaintl. 
and  it  is  from  these  symptoms  alone  that  we  are  enahled  to  determine  the 
position  of  the  tumor.  But,  in  addition  to  these  focal  symptoms,  tlu-re  are 
c(Ttain  general  symptoms  common  to  almost  all  cerebral  tumors  of  any  size. 
They  are  in  large  jwrt  referable  to  the  general  compression  of  the  hrain  due 
to  the  enlargement  of  the  new  growth.  In  the  first  place,  numerous  clinical 
facts  indicate  that,  whenever  there  is  a  tumor  of  any  great  size,  a  large  part 
of  the  entire  cnccplialon  is  subjected  to  pressure ;  and,  secondly,  the  anatomical 
appearances  of  almost  every  brain  affected  by  a  large-sized  tumor  lead  to  the 
same  (ionclusion.  The  convolutions  are  flatteneil  and  obliterated,  the  dura 
mater  is  crowded  against  the  cranium,  and  perhaps  thinned  or  even  perforated 
liecause  of  the  jiersislcnt  pressure,  or,  on  the  other  hand,  thickened  as  a  result 
of  chronic  infiammation.  Now  and  then  the  effotits  of  pressure  are  visible 
even  in  the  bones  of  the  skull ;  they  are  worn  thin,  or  even  perforated,  or  their 
sutures  are  loosened.  Another  result  of  the  general  intracranial  tension. 
through  it.>*  effwt  ujion  the  venous  trunks  of  the  brain,  is  serous  effusion  into 
tlie  vf-ntricles  (int*'rnal  hydrocephalus),  which  occurs  very  frequently.  The 
largest  efTiisions  are  caused  by  tumors  in  the  jiostcrior  c^Tcbral  fossa,  which 
directly  compress  tlic  vena*  (Jalcni. 

The  symptoms  of  cerebral  tumors,  referable  to  the  cffa-ts  of  general  com- 
pression, arc  as  follows: 

1.  IffatJache  is  one  of  the  earliest  and  most  constant  symptoms.  It  is 
usually  persistent,  altliougb  subject  to  temporary  exacerliations  ami  intermis- 
sions. The  patient  d<wcrilK!s  it  as  dull,  dwply  sealed,  and  stujx'fying.  Al- 
though it  affects  the  whole  head,  it  is  sometimes  (not  invarialiiy)  referrtsl 
mainly  to  the  neighborhood  of  the  tumor.  It  is  particularly  true  of  persistent 
occipital  Iicailache  that  it  indicates  a  new  growth  in  the  |>osUTior  fos.sa.  .Some- 
times, also,  it  is  possit>le,  by  tapping  carefully  u))()n  the  skull,  to  find  an  es|>e- 
cially  tender  region.  Considerable  caution,  however,  should  Ih*  us«hI  in  draw- 
ing diagnostic  conclusions  from  such  observations.  The  headache  usually  lasts 
to  the  close  of  tlie  disease,  and,  even  after  the  patient  has  become  completely 
comato.ie.  the  persistence  of  the  pain  is  still  evident  from  his  low  groans  and 
the  way  in  which  his  hand  seeks  his  head. 

2.  .Vext  in  fre(|uency  to  headache  are  disturhanrrfi  of  the  aenitorinm  and 
inieUifjvnrr.  Kven  the  facial  expression  may  be  somewhat  characteristic,  be- 
ing peculiarly  languid,  apathetic,  and  d\dl.  The  patient  talks  slowly,  often 
having  to  think  a  long  time  l)efore  knowing  what  to  say.  Memory  Ikh-ouics 
impaired,  cspfrially  with  regard  to  the  most  recent  events.  The  interest  of 
t!ie  patient  Iti  those  abiiut  him.  and  the  things  he  used  to  care  for.  groM's  It's* 
and  less.     He  has  a  slwpy,  dazed  look,  and  grows  careless  and  untidy.    There 
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is  eametimcft  pronounail  fioinnoIcntP.  Of  course,  individnat  c-H-^t-s  present 
varidus  dfvjiilinjis  fnim  this  oulliue,  but  in  {^ein'ral  nil  cased  arc  a  gofnl  dpol 
iilikf,  altlioii;,'li  Hic  (Icjfrce  of  mental  (lislLirl>aiu-<?  iiiay  vary  from  the  Hlighler 
foniis  of  KluiKir  to  tlie  hi}»ln'st  (legrftos  of  nipntal  wi'iikni'ss.  We  oreasionnlly 
K^;  otlKT  forms  of  mental  disturhant*  in  tuninr-f  of  the  brnin,  sncli  as  melan- 
flioly,  Iiallucinatnry  confiisiciii,  >:tat*-'H  of  OM-itoim-nt.  almonnal  jiltiMn|il.s  at  wit 
j  Witzi'Isiiclit ),  etc.  liJ  siK'Ii  fiiHCs,  howcvpr,  Im-at  itislurhaocps  (espwially  in 
lite  fmntal  1<iIk'}  are  probflbly  to  Ije  taken  into  iiecDUiit. 

If  uimsiml  ftillnc8d  of  the  bltwd  veaaela,  a  Iwmorrhage  into  the  new  growth, 
or  »nmc  (iiuiilar  caii.se,  induees  a  i>udd('n  temporary  increase  of  tL'iision,  there 
may  be  siieh  niarkeil  symptoms  as  pyncnpo  or  an  ii|»f)jjh*itiforiii  nhock. 

n.  Oilier  iii'iicral  cerebral  i^yrnploiiis  are  rcrii'jo,  slfitrwtf  of  t!ip  puhn,  and 
vumitintj.  If,  however,  vertigo  Irt?  a  very  proiriiiienL  syiiijitoni,  it  iinpties  that 
the  cerebellum  is  especially  encroached  upon  by  the  tumor.  The  retardation 
of  thy  pitlse  ia  &  fro'pivnt  symptom,  and  not  without  dia^'nostie  value.  It  has 
already  l>een  nienlionc<l  as  one  rciiult  of  fjeneral  enm[)res.-iion  of  tho  brain  in 
counection  with  eerebral  heniorrha^^;.  Tlie  rate  may  Ik;  put  at  aliuut  f'lfly  to 
siity.or  L'ven  lower.  The  pitlH-  i«  also  wituctiiin's  ^li*(htly  irn'|;Lilar.  t-Vri-bral 
vomiting  may  be  one  of  the  earliest  and  most  troiiblesomo  symptoms.  It  fre- 
i[iieQtly  occurs  indoficndeiitly  of  the  in>;<'sltriii  of  food,  wpeciuHy  in  the*  inoru- 
iujr.  und  is  not  infre<pienily  asjioeiatod  with  dizziness. 

4.  Efiilrjitiform  evHViilsinns  are  sometimes  excited  by  cerebral  tumors,  al- 
lliuU|;h  many  ]N)tientK  arc  free  from  thnin.  Siitrli  attack»  in  all  prolmliility 
originate  invariably  in  the  cortex  of  the  cerebrum,  and  it  is  therefore  natural 
(hill  tlicy  slitiiiltl  Ix'  seen  most  frequently  (as  they  are)  in  ennneetion  with 
tumors  in  the  ecrcbrnl  licmisplicres.  'I'hia  rule,  however,  is  not  witboiit  vx- 
ceptioni«.  If  the  n)nvuli»ion8  are  not  general,  but  unilatcra!  or  eontined  to 
distinct  portions  of  the  Ixiily.  they  are  to  lie  reiranbHl  rather  an  focal  than  an 
t.'encral  syinploniK,  ami  they  iimy  Ik?  iiltlixi'd  to  deteruiiTie  the  pohilinn  of  tlie 
lesion  (ifVf  jiiijiCc  n."i).  A  ccrhiid  aniDiiiil  of  irifcirnialion  in  the  same  direc- 
tion may  aln*  tie  obtained  from  (h'i>io  wllacks  which  bcj[in  unilaterally  or  in 
one  pjirliridar  limb,  and  then  ipiickly  involve  ttii!  entire  body. 

Ti.  (Jf)fir  iffHriUs  ("clinked  diw,"  ridf  Kig.  '-iW)  is  one  of  the  most  im- 
portant nml  4'ommon  jjencral  nliji^ftivi-  fiymploms  of  cerebral  luuior,  nccnrring 
in  uboiit  eifilitv  ]ier  ci-nt  of  all  i-cn-bral  luinors.  We  hbeitdil  iben-fore  never 
omit  to  nuikc  an  ophtlialinuwopie  cxaiiiiniiliaii  of  the  fmiduf*  oculj  in  a  ease 
of  chronic  eerebral  ilisease.  Home  dilTereni^s  of  opinion  yet  exist  in  regard 
to  the  special  palhoIo;:y  of  optic  neuritis,  but  we  may  regard  it  as  extremely 
pmbaolfi  that  Ibc  main  fart4ir  in  its.  production  is  the  purely  incebanieal  one 
of  gi-neral  compression  of  llie  brain.  TIha  opinion  is  (supported  esfieeially  by 
llie  fact  that  even  a  markeil  i-boked  ilise  may  disappear  eompletely  in  a  .^bort 
time,  if  a  les-sening  of  the  intracranial  pressure  Im?  brought  about  by  trejihining 
tlie  --kull  au'l  causing  iin  abundaiit  discharge  of  eeri'brn-spinal  fluid.  The 
original  view  of  von  <!raefe  was  that  the  inrrea»iod  intracranial  pressure  oh- 
etrucls  the  venous  return  tlirough  the  vena  centralis  retinre  into  the  cavernous 
ftinus.  The  o]>inion  which  pi-evails  nt  prcj^nt  is  that  advanced  by  Schmidt 
and  Manz — namely,  that  the  increaswl  tension  forces  the  eerebro-spinal  fluid 
into  (be  lymph  sheath  of  the  optie  nerve  (Schwulbe),  and  that  the  "  hydrops 
vagina  nervi  optici  "  Uius  produced  compresses  Hw  nerve  and  the  blood  vessels 
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which  traverse  it.  At  a:i.v  rate,  u|jliu  utniriti*  h  nut  a  fiK-al  lyitiptom.  The 
tumor  o4i-usitiiiiiipr  it  may  li»ve  any  poaition  if  only  it  gives  riac  to  general 
coniprt'f-^itin  of  llie  brain. 

iislurUonccs  of  vision  may  be  entailed  by  optic  neuritis.  Imt  tliey  are 
not   a   necessary  conwqiiencn   of   ncuritip;   llie   patient   may   have   mubly- 

opia,  defecta  in  the  fit-Id 
of  \i»ion,  or  even  t<tt«l 
litiiidiieKs.  [(-'u!<hing  lias 
■  mid  an  interlacing  o( 
ihe  cnUnr  fluids  is  of  fro- 
([iiont  occurrence  in  cftaM 
(jf  cerel»ral  tumor.  l)cfor« 
there  is  any  visd>ie  neu- 
ritis. The  iioundary  of  the 
litrld  frir  reil,  for  c;{Antple, 
may  in  rertain  jiarta  of  ttic 
iifld  be  oul(<ide  the  bound- 
ary of  tlte  fifid  for  blue, 
and  in  othiT  (tarts  of  tlw 
fii'ld  1k!  within  it.  The 
boundaries  of  the  t^ilof 
licMs  ut'tiidly  sliovr  aome 
c'uniraction  as  wi^ll. — K.| 
Only  in  a  few  instances  has 
amblyopia  been  one  uf  tbe 
wtrliest  eymptoms  of  cere* 
Imil  tumor,  so  that  the  pa- 
ticut  \m»  applied  ttn^t  of  all 
to  nn  oculist.  TTsually  tlte 
si^lit  is  jtnfwrvfd  for  quite 
ft  long  time  in  spite  of  the  abundant  objective  evidences  of  oplic  iicurilis.  'I'be 
latter  consists  of  swolliii;;  of  llio  disc,  niarkci!  disictiiion  and  tortuosity  nf  the 
veins,  posinibly  hcmorrhugcs  (from  iHb^Mivu  congestion),  and  chaidincsa  of  the 
disc,  alllioti^li  tlie  n^tiim  e>till  exhiliits  lis  nornial  tnni!^]Nircucy.  tt  is  nut 
until  the  h>ng-contiiuM'd  coiijicstion  iiiipnirs  iiutrilinn  to  such  an  eittent  tut  tu 
tausc  ninijihy  uf  the  oplic  nerve  that  victjon  is  much  itnpiiired. 

a.  (ie-ncral  h»s  uf  fte^h  and  HrtngUt  may  s^tmetlmcs  uppi'ar  conipnralivrly 
early  in  cai*csof  lunmr  of  the  brnin.  It  ii*  due  in  largo  part  to  the  small  amount 
of  frK)d  laken,  vcmitin^^  and  wukcfulness;  but  it  is  not  itnpossihlo  lliat  tttc 
grave  CL'i-cbral  disunicr  itself  exerts  a  direct  and  unfavorable  inflncncf  ufKjn 
nil  the  priKf-sscs  of  nutrition.  There  is  in  most  cases,  also,  a  tendeuey  to  ol>- 
stinatc  constipation. 

7.  In  conclusion  we  may  call  attention  to  tlic  fact  that,  on  examination  of 
the  Kpinal  cord  of  personsi  who  have  died  of  cerebrnl  tumor,  degenerative 
changes  have  Uvn  found  in  the  posterior  columns  and  posterior  r(>«>ts  ( Dinkier, 
Mayer,  and  many  others),  U-sides  Ilic  nnlinarv  six-nndary  descending  degew- 
erations.  These  clmnges  are  probably  a  cnnscqucnee  of  tlte  incrca.'K'"!  eerehrml 
profwurc  and  the  stasis  of  eert:'bn)-spinBl  Hiiid  thus  iM-^-nsinned.  nnd  tbu?  thrr 
ma^-  be  classed  amoiij^  the  "  general  symptoms "  of  tumor,    A»  a  rule  they 
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have  no  groat  clinical  significant'c.  Only  tlie  loss  of  the  patellar  reflex,  which 
has  hccn  i>l)st*rvcd  in  some  easw  of  bruin  tuinor  (particularly  in  tumors  of  the 
cercljellirrn).  prolialily  tieiHrndc  on  tlip  Mis-niulary  (k'gyiici'iilii'm  of  the  posterior 
mots  and  pnslerior.cniiinins. 

TumoTs  in  the  Different  Parts  of  the  Brain  and  their  Focal  Symptoms. — 

The  -iyiiijnoMis  iiljovL'  ilisni^scd  imliniti,'  tlic  rxistiTUf  it\'  a  iiirtinr,  l)ut  iinl  its 
pnrticular  location.  Other  plienomeiia  are  necej^sary  to  onaljit;  us  to  localize 
the  iliseast!,  hnt  it  ib  not  exceptional  to  have  none'  but  tin?  general  sjinptoms. 
Tumors  in  the  white  matter  of  the  frontal  lobe,  or  tumors  of  the  corpus 
striatum  or  op(ie  thalftjinis.  ay  well  a?  others,  ni»y  run  tlieir  course  without 
any  focal  symptoms:  but  most  case*  afford  evidence  which  points  with  more 
or  loss  ciirtHinly  (o  tlie  exact  position  of  the  tumor,  Aliiuwl  all  of  thaw  focal 
eyniptoras  have  already  been  fully  diticussed  i»  Chapter  II  of  this  section,  and 
their  inleri^retation  follows  the  rules  for  all  focal  lesions  of  the  brain.  We 
may  therefore  be  brief  here.  It  is  neces*-ary  only  to  eniplia^ize  the  fact  that 
with  reffard  to  cerebral  tumors,  as  well  as  other  It^ions,  focal  symptoms  should 
he  ilividi-d  into  the  direct  arid  the  indirect.  Direct  foenl  symptoms  are  the 
immediate  result  of  the  destruction  of  nervous  tissue  by  the  new  growth,  while 
tlie  indireet  eymploms  are  excited  by  the  pressure  exerted  by  the  tumor  ujwn 
the  part*  ploj=eIy  stirronndinp  it.  This  prcjisure  varies  with  the  amount  of 
blood  in  the  ve^sela  of  the  new  growth,  and  therefore  the  indirect  j'ymptoms 
may  undergo  ti'ti]|)Orary  ex aoerha lions  and  renilssionH.  An  intermediate  posi- 
tion is  occupied  by  tho^^e  focal  pympfoms  which  occur  in  many  cases  as  the 
result  of  cerlnin  miatoioical  chan^'cs  secondary  to  the  new  growth.  Not  in- 
frequently there  in  while  softening  of  the  substance  of  the  brain  anmnd  the 
tumor  proper.  Trobahly  this  condition  is  genprally  the  result  of  a  comprea- 
sion  of  the  minute  blood  vessels  surrounding  the  new  growth,  hut  wimotimes 
it  is  the  poquel  of  an  ohiilerativo  endarteritis  (Friedliindcri.  Tlio  latter  eauso 
is  especially  operative  wiien  the  tumor  in  a  giimiiui  or  a  Holitary  tuU-rcle.  In 
vascidnr  new  growtlis  also,  C'^pccially  in  glioniatH.  hemorrluigcs  mny  occur 
which  may  often  exert  a  destructive  inlluence  over  a  greater  territorj'  than  the 
new  ^owth  itself. 

1.  TrMoits  t»r  Ttru  fiaiKBtiAL  TlKMisi'irKiiEM. — Tumors  in  the  vicinity  of 
the  tPiilriii  uutt'ir  cotivdlnfitins  nre  especially  iiii|itirliiiit,  Ui'niiise  they  give  tlic- 
best  oppi'rliiniiy  for  rin  iitrunitc  l<ipi<al  diagimsis  and  surgical  tn-atuienl.  The 
first  focal  symptoms  are  iij-ually  attacks  of  jiartijil  epilepsy,  such  as  have  al- 
ready been  described  in  detail  {page  -nS).  Mtjnoplegia  gradually  sets  in, 
whicli  may  tthjwly  develop  to  cotiiplete  hemijdegia.  At  first  there  is,  for 
evamjile,  a  braebio-faeiut  or  a  crund  iimnf»plegi«.  anil  litter  the  paralysis  at- 
tacks the  leg  or  the  arm  on  the  same  side.  The  precise  jiceidiarities  of  cortical 
spasms  and  paralyses  have  liccn  described  above  (see  page  175).  Ou  careful 
examination,  disturbances  of  the  tactile  sense,  and  particularly  of  the  mus- 
nilnr  senile  (pen^iatinn.s  of  motion  nnd  position)  as  well  as  of  the  so-called 
slereo^ostie  sense,  can  oflen  lie  disenvered  in  the  paralyzed  lindw.  Ataxia 
and,  with  tumors  of  the  left  hemisphere,  disturhanees  of  speech  may  also 
occur.  Tumors  which  involve  the  Icmportil  hhfs  cause  soul  deafness  or 
Bmnesic  (sensory)  aphakia.  Tumora  of  the  vrnpHnl  fnfie  may  be  recognized 
by  th<^  oci-urreiiei-  iif  drsturbiinees  of  vision  (soul  l>lindnes?,  hemiunopsia), 
Jlarked  riifiliirliaucefi  nf  the  sense  of  smell    (loss  of  the  sense  of  smell  or 
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HiibjetUive  Hennalions  of  stnull)  |Kiin(.  t»  a  lei^ioii  of  the  gvnis  fomiualu?  in 
caws  where  a  direct  Iwion  of  the  nifnctory  ner\'c  cannot  be  assuraed.  In 
tumoni  o!  the  fronUti  hUc  Bruuii  and  <»tht'rs  have  repeiite<lly  ol»er%wl  a  strik- 
ing diftiirlmm-fl  of  the  gait  (a  staggering  gait,  a  tondoncy  to  fall  to  one  Mde 
or  backward,  simlhir  to  eereUcllar  ataxia).  This  is  probably  eonntvleti  with  a 
disturbance  of  the  motor  centers  for  the  niusc^U^  of  the  trunk,  which  are  situ- 
ated in  the  frontal  lobe.  Whetlier  certain  psychical  dibturhaneus  (simple  de- 
mentia, the  iio-callod  attempts  at  uit  (\Vitju.>Uuclit})  occur  with  parlicular 
frc<iiiency  in  frontal  linnors  is  «til]  doubtful.  Tumors  of  the  brain  not  very 
infrequently  arise  in  the  corpus  taUfUfum,  but  tliese  can  luirdly  ever  lie  diag- 
nosticated vritlt  certainty.  Charaeterietic  focal  ayiiiptoma  are  lacking;  there 
are  usually  only  the  general  syinptom*  of  a  tnnior  and  ispeeially  profound 
diMlnrbaiio's  of  e'inseiousne;«  (stupor,  aouniuli'iui.*,  loss  of  iiitelligencfc)  [and 
pjire.sJH,  alTectiiig  lir^t  one  side  and  thcu  the  oilier,  with  the  absence  of  any 
involvement  of  the  cranial  nerves,  etc. — K-I 

a.  Tumors  j^t  tuk  IJask  of  the  lfe.iiN. — The  hasc  of  the  brain  is  a  favor* 
lie  seat  of  new  growths.  Tbf  syni]itiinis  are  in  a  niajnrity  of  caw-s  quite  elmr- 
actcristie.  Sonic  of  the  tunioii*  )*{»ring  from  tlic  ba.^e  of  the  skull;  among 
these  are  many  sHn-oirmta  and  sypliililie  growihs  (*' gumraatoue  periostitis  "). 
Other  liiniora  originate  in  the  meninges,  esjporially  the  dura;  and  .ftill  others 
from  the  brain  itself.  Of  these  la-l,  tt  is  remarkable  that  some  sprinj^  fmin 
the  [)itiiitary  gland.  The  exact  t^lnrliiig  pniiit  is  very  seldom  of  much  eliniral 
iiiipurlance,  for  all  llic  parts  irienliiiiu-il  are  in  such  clow!  prnxiinity  U\  one 
another  (hat  there  is  no  great  dilTcrence  in  the  symptoms  priHluccd.  We  can 
decide  merely  that  there  is  a  tumor  in  this  or  that  place  at  tlie  base  of  the 
brain. 

Tumors  at  the  Itase  nf  Ibc  brain  nwc  their  cliaraci eristic  clinical  stamp  to 
the  frL'(]ut'ncy  with  which  the  cranial  nerves  at  the  base  arc  involvwl.  The 
anatomical  relations  arc  such  that  these  nervout^  trunks  are  often  compre«sctl 
by  the  new  growth  or  m-lually  incorimratwl  in  it.  Of  the  nymptonis  Ihua 
Ofcasione<l,  Ibe  iui>st  frequctil  is  paralvf-is  of  the  motoren  m-uli  (oculomotor 
and  nKrUii-enc).  Tliin  Ik  at  (nut  ii»iiially  nnilalfral,  Imt  it  may  later  uffect 
bnlh  nides.  If  (Uie  of  tlic  optic  tracts  lie  involved,  hrniintio|i«ia  may  resull, 
and  presAurc  upon  one  optic  nerve  may  produce  unilateral  choked  dit^k  with 
nnilalcral  di.-i(urbance  of  vision.  If  IkiIIi  »ipli<;  Irm-ts  are  affecletl,  peculiar 
limitations  of  both  visual  fielils  rp.snll,  wtiicfi  can  giMiPrally  be  easily  ex- 
plained by  the  wcll-kmiwn  [-imrse  of  the  ojttic  (iU'rs  in  [be  optic  chiasm 
(I'li/c  page  1(7).  Iji?ni<]ni*  of  the  Irig^-itiinus  not  iiifre(]ui'nlly  prixluoe  8enB<»ry 
diKlurbancca  in  the  faiT,  ami  in  iHolalcd  vmv»  also  panilynis  of  the  inuseles 
of  fiiBsticatiou.  Fihronmla  occur  which  arise  from  the  sheath  of  the  (riirem- 
inal  nerve,  vL'ry  much  like  the  acoustic  tumors  which  will  be  described  shortly. 
The  trunk  of  the  facial  often  siifTers.  The  farial  paralysis  Ihua  occasionoil 
throws  coniiiderable  light  u|>on  the  diagnoHis,  for  the  frontal  muscle  and  the 
orbicularis  oculi  an*  involved  (comjMin!  jmge  i'»**+),  And  there  is  Uinially  to 
be  found  in  the  paralyzi'd  ntnsr-h's  the  reaction  of  degeneration,  showing  that 
the  paralysis  is  f«Tlplicral.  We  have  therefore  reason  lo  nesunic  that  the  lesion 
is  situated  at  the  base  of  tlie  cranium  rather  than  in  the  l)raiu  itself.  Tumors 
arising  from  the  posterior  fossa  at  the  base  of  the  brain  rau.se  pressure  panilj- 
^  qI  Uie  lower  cranial  ticrvca  (hyjioglossus,  aci-es^ry)  and  sometimes  pro- 
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nounctKl  bulbar  symptoms  (diBturhances  of  swallowing  and  articulation)  from 
pri'sswre  on  the  nieilulla.  As  inij^Iit  naturally  lje  pxpprtefl,  various  ■[i-j,'rii('(» 
ami  forms  of  imralysis  in  tlie  exireniitiw  are  often  found  in  combination  with 
all  the  above- mcntioued  disturhanccs  of  the  cranial  nerves.  Such  conditions 
are  most  frequent  when  the  crus  cerebri,  with  its  pyramidal  tract,  is  affected. 
'riicn-  is*  no  nt'cd  of  ciniriiiTnlirjf  all  tht-  jwu^-iilikf  varietiea  of  symptoms.  We 
must  Mfn.-iidcr  Ihi-m  al!  i-art'fully  in  eaili  indiviihuil  rasir.  and  th<>ii.  liy  l«-aring 
in  iTiiiu]  tbo  aiiaUiTiiy  of  the  parts,  wo  shall,  in  a  majority  of  insttinceei,  Ue 
eimhlcMl  to  iU>torniin4i  with  some  appnmi'h  In  aer-nracy  thi-  place*  at  the  liase  of 
(111-  hrniri  whcrt-  thf!  new  pn)wth  imisl  fw.  SometimfB  we  may  he  h'd  intd 
eiTiir  hy  tiitmn-H  whicli,  ltiou;.'li  siluiiti-d  in  Ihif  hraiii  Biih(*tanfe  and  ai  a  nmi- 
parative  distance^  yet  by  their  pressure  give  rise  to  indirect  Byraptonis  refer- 
able 1(1  the  iriiiiial  nervt'H  at  llii'  l>iieii>. 

Thr  tucmii'S  of  the  hyfinphyais  an*  of  partinihir  inlcrest  on  account  of  their 
rrlfllioii  to  acniiiH'gHlv  iij.v.).  But  tiinmrs  of  the  hvpophysis  witliniit  i-na- 
mjiiHant  ai-nnrK'^iily  an:  ulsti  liy  rn>  itifiiiis*  rare.  The  most  charac'terii*tic 
symptoms  arc  pti-uliar  di(»tnrl>an«'es  of  vision  In  fonseqiience  of  the  pressure 
of  tlie  tumor  on  the  ctiiasm.  Bitem]>i>ral  hemianopsia  fr<im  presRure  on  the 
posti'Hnr  anfflo  of  the  chiasm,  or  fomph-tp  unilateral  hliniliiess  with  luMiiian- 
opsia  of  the  other  eye,  are  distwrhamn^  m  fii<'li  so  fjir  Itnve  lK*fn  ohwrved  aliiuwt 
Kitlidy  in  tiiiunrs  of  the  liypo]ihysis.  Atrophy  of  the  optic  nerve  can  geiierally 
noon  l)c  Jemonul rated  with  tJie  ophtholran(ii'oi>e.  P^yehical  ehanges  (confusion, 
somiiolcncf)  arc  the  most  prominent  of  the  freneral  tumor  syniptoma.  In 
cases  wilhiiut  true  acronn'j?aly.  nutritive  ilisordt^rs  flIiouUl  he  loubxl  for.  viz., 
Ulyeopiiria,  adipiwity,  un  xifdcimitifus  chjinjir-K,  liifis  of  liair,  Hiihiuiriiia!  tciu- 
peralurc,  etc.  Disturbances  of  the  sexual  sphere  (amenorrhea,  anomalies  of 
the  genitals  and  hreaHts)  are  partimtarly  interesting;.  St-xual  anomalies  are 
also  oliiierved  in  tumors  of  the  pineal  ^land.  Tlie  deep^'uin^  of  the  sella 
turcica  of  the  ukuli  in  h_\i»ophvsi«  tnmorB  has  been  repciitedly  demonstrated 
liy   iiieiins  of  till*  Riiritm'tt  rays. 

3.  TiMoHs  i_v  TIN':  Xkkiiibouhood  of  Tin;  TnirtD  VRNTRtctn. — Tumore 
wiiiieliuies  devebi]>  which  are  situated  in  n  eetitnil  jMisiliim  in  the  inh-rior  of 
tilt'  brain,  es[M>cially  iu  tlie  ueijiliiiorliofHl  of  the  third  ventricle,  ami  therefoiv 
givo  riw  to  few  welj-marked  fLunl  Bvuijilnms.  Besides  the  /^t-iu'ral  sytHpt«)mH 
of  tumor  (anmiirosia  from  nptic  neuritis,  stupor,  headar:he,  vomiting)  there 
is  general  weakness  of  the  extremities,  often  asstH'iatei]  with  s]>astic  rigidity, 
wlrich  is  UBually  only  a  little  moi-e  devchifn-d  on  one  side  than  on  the  nther. 
As  a  rule,  llieref<»re,  it  is  Imrd  In  make  an  accuriite  topiciil  diagnosis.  Tumnrn 
i>f  the  forpotn  fpiadrigr-minn  caui*e  hilnlenil  panilysis  »if  llie  onihir  muscles, 
parlit-ularly  often  of  the  same  muscles  on  both  sides;  in  addition,  disturbances 
of  vision  and  hearing,  pniiillary  changes  and  ataxia  of  the  trunk  on  walking 
and  sttiniling. 

i.  TuMoits  OF  TJIK  f'!:nKtiEi,i.i7«. — Ocrehcllnr  tumors  are  comparatively 
fref]uent,  and  they  can  usutdly  Ikj  diagnosticated  with  einisiderable  certainty. 
The  general  symptoms  of  ttunor  (heodaehe.  vomiting)  are,  as  a  rule,  very 
pronounced.  The  lieadache  la  intense  and  eontimioua,  is  generally  located 
in  the  i>c*cipnt  and  nnpe  of  the  neck,  anrl  it>  rot  infrequently  assm-ialcd  with 
uiiirkrd  rcrviral  rigiility.  'I'ln'  skull  is  oflcn  sensitive  to  percus!*ion  over  the 
<Hci]iut,  and   the  difference  in  tenderness  of  the  two  sides    (sniuetimes  also 
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differenwe  in  tlie  percussion  note)  may  !«  used  with  caution  in  determil 
tlip  seat  of  the  lesiou.  A  iiinrkofl  rlioked  i\isr,  wiiiitii  genorally  apix-ars  4*aif^ 
and  is  ot'tt-ii  assoi-iatiMl  willi  dislnrhmira  of  virion,  i»  also  cliarai-lerisiic  vf 
ccTclitHar  tumors.  In  cases  of  ItilHk-ral  di;»turhainr3  I'f  siiu'll  and  dltninii- 
tion  of  Iiearing,  whicli  have  been  obi-erved  several  times  in  tumors  of  the 
posterior  Tntim,  we  may  possilily  think  of  analogous  Bympt<tn»8  doe  to  coo- 
gcwtion  of  the  niTiiifilif;  or  olfuutory  nervee.  Bnt  lh&«e  nerves  may  also  he 
eom]>rr*fise(l  hy  I  he  nssofiHted  wei-ondarj'  iiilernal  hyilriK-eplinhiH,  whieh  is 
generally  very  marked.  The  general  prcsanre  symptoms  of  cerebellar  tumor*. 
particularly  the  lieudaelie.  vertijfo.  and  vomilinj?,  oflcn  de]»end  evidently  on 
the  particular  ])osition  of  the  ktdy  and  the  licad.  The  patients  consequently 
fre(|iiently  assume  a  definite  position  of  the- body  anil  the  head,  in  wliich. 
aernrding  to  thttir  exp("rien<-e.  tliev  have  the  least  diwi^'rctnihle  gyniploms. 
Vertigo  and  eorfhcUnr  ataxia  of  the  trunk  are  the  niost  iniportanl  oorel*IUr 
fiK-al  synijttorns.  Their  t^i^nitteance  hart  been  already  explained  in  delnll  (see 
|wjje  lya).  t'erehellar  tumors  not  infrwiueiitly,  as  they  continue  to  ^row,  exert 
pressure  upon  the  pons  and  medulla,  and  thus  gpevial  clinical  pyniploin*  may 
arisi!:  pyniptom-!  of  paralysis  or  irritation  on  Itiy  part  of  the  piwlerior  erntiiul 
nerves,  nye>tiignius,  paralysis  of  conjugate  ai%ociated  movements  of  the  eyra, 
Iioniipfli-ei'iR,  hemialaxia,  t-te. 

In  fo/jritH'tion  with  cerebellar  tumors  the  tumors  of  the  cerebel In- pontine 
an^le  deserve  speeial  mention,  especiiilly  since  they  have  rcjjcaledly  ticen  cor* 
re(  tly  diagnosticated  and  fmccessfully  removed  by  o]»cr8tion.  They  are  gen- 
erally benign  libromata  or  tibrosan'omatn,  whieh  utarr  from  the  sheath  of  the 
aenuBlie  nnrvc-.  The  Byiiiplornn  oT  the  dlsea-ie  therefore  Vgin.  as  a  rule, 
wiLli  (listiii'haiii-e.^  of  hearing  (iinilatcnd  nervoii-<  deafness,  linnilui^)  or  \f^ 
tihnhii'  syriiptiiniti  (verliyi.  unnteady  giiity,  to  which  latrr  nti  are  addi-tJ  jiymit- 
toms  in  the  facial  nerve,  the  Irigcininus  (particularly  <iften  a  unilutenU  dii*- 
appearanco  of  the  corneal  reflex),  the  nhdni>«>nR,  and,  furthermore,  in  the  cere- 
hclhuii  aiul  i>onfi  (nystognuis,  paralysis  of  conjugate  assm-iated  movements 
of  llie  cyiv).  Disliniiances  of  ilegliifition  and  arUi-uhition  may  arise  fhim 
prcssim-  on  tlic  nieduHa.  Tlie  general  symptoms  of  tumor  (headHche,  ehwked 
di»e)  are  in  many  cases  insiguilicaut  for  a  lonp  time. 

fi.    TUMOBS    [X    TlIK    rOK8,    THK    CKntA    t'lJtliBIIl,    ANII   TUB    MeHI'LUw 

These  tumors  are  to  he  jiiduetl  according  to  the  general  ndes  for  the  localiza- 
tion of  eerehnil  diseasps.    Tiininr*  nf  the  pons  are  chieily  gHornata  or  «>lilary 
luliercles.    The  general  syniptinns  of  tumor  are,  oh  a  rule,  nut  wry  pn»nfuinced. 
Choked    disc,   especially,    is  generally   absent.      'I'he    f(«'al    syinptouis    which 
have  the  greatest  diagno(<tie  significance,  are  crossed  hemiplegia  (hemiplegia 
alternansl — i.e.,  paralysis  of  the  extremities  of  one  side,  paralysis  of  one 
facial,  abduciMiK,  (»r  triK''"iiniis  of  the  other  sitle,  and  ]iaraly*i?  of  the  conjugate 
associated  nioveiuenta  of  ihe  eyes  (leainn  of  the  abducens  nucleus).     If  the 
fibers  of  the  leiiniiwus  are  alTected,  sensory  disturlwinces  and  hetniataxia  mniU.     ^J 
We  may  also  olwrve,  hy  way  of  an  appendix,  that  rc|K'Mliil  att^>nipl4  liave    ^M 
been  made  nf  lale  to  make  use  itf  [tercusifion  of  llie  .^kiill  as  nn  aid  in  the  diag-      ~ 
noeis  nf  the  seat  of  a  cerebral  tumor.    Over  a  tumor  which  is  not  too  deeply 
seated  the  l>ones  of  the  skull  are  said  to  give  sometimes  on  i^ercussion  a  note 
wliit^h  is  not  wholly  dull  hut  rather  tympantl.ic.     A  sort  of  "  eniekeil-|wt " 
resonance,  due  to  a  separation  of  the  sutun-s,  lins  also  lieen  ol)serve<L     Per- 
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cnssion  of  the  fikull,  hovrcver,  has  no  great  practical  significance,  Bvaoe  tho 
interpretation  of  the  results  is  tO'O  uncertain. 

[In  view  of  the  importance  of  the  fneal  <iinjinosj»  of  tumors  of  the  brain, 
it  has  seemed  advisable  to  insert  the  foll^^winK  brief  sumnmry  of  the  focal 
symptoraa  of  tumors  in  tlifferent  part*  of  tlie  brain: 

i'rrfronlal  Hei/ion.^iiiarked  nicnliil  impairment  (abnoriiial  attompta  at 
wit  [Witzelsiieht]  ?)  ;  syni|>1oiiis  of  invHsinu  nf  !lu'  central  region  (Jncksonian 
epilepsy,  aphasia);  ataxia;  dieturbaiices  of  smell. 

Ventral  Heijion. — Jacktwnian  epilepsy;  nioniiplejjia  or  Iiemiplegia;  tactile 
hj-pieKtiwaia  and  loss  of  stereognostie  sense;  motor  aphasia. 

i'o&tenor  I'nrictal  Rcijimt. — Word  Idindness:  disturlianco  of  muscular 
«'n[*e{?);  honiDiiyriioUf*  heiiiiimopKia. 

OcripUat  Jlffjitm. — llninimyimnis  licmiariopsia ;  smA  blindness. 

Trmpuro-sphcnindal  Region. — Often  a  latent  region.  Word  deafness,  if 
the  left  side  lie  alfetttd  ;  dislurbantv-s  of  laste,  smell,  arnl  licariny^. 

Corpus  ViilUisum. — Often  a  latent  re;»i()n.  Prof^ressive  lieniiplegia,  often 
bilatf-ral  from  invasion;  mciita!  distiirbaiKOH. 

O pllfii-sirinlf.  /*i;j/i<;H,--llL-iiiip!c^iji ;  curilrbii-hire.  In  posieriiir  part,  Iimtii- 
aujusthesia,  huntonymuus  beniianopsiu,  postbeiriipiegic  chorea,  atlietnsis.  In 
thaliinius,  lieriiiaiift-stlicsia,  especially  for  inusctdar  Kcnse;  liemipar<:siu;  hcuii- 
sln:>:ia;  pain  on  affected  aide;  clioreic  movements. 

Crm  Cerebri. — Crossed  paralyses  of  the  oculomotor  nerve  and  limbs. 

Corpora  Quadrigemina. — Oculomotor  paralyses;  reeling  gait;  blindness 
(?) ;  deafness  {  ?). 

Pons  ami  Mt'thiHa. — CnisswT  paralyw^s  of  face  and  limhs,  or  tongue  and 
limbs.    Otlier  cranial  nerve  lesions. 

CerebeUum. — Marked  cerebellar  ataxia;  marked  vertigo  and  vomiting; 
asynergy' ;  atliadocokinpsis. 

CereMid-porttinn  Airglr. — Deafness,  tinnitus,  vertigo,  facial  paralysis,  txi- 
geiniunl    ana'KlbeKla,   aludiii-i'its   piiralysis. 

Jiase,  Ariterittr  Frtasa. — Mental  impairment;  disturbajic»38  of  emell  and 
vision;  cxophiUalmus. 

Itase,  Ml*ldle  Fossa, — l)isturl>ance  of  vision;  oculomotor  diaturbanccs; 
hemiplegia. 

fiujic,  Poele-riur  Fossn. — 'rri;;i'niiii«l  neuralgiji ;  itennt-paralylie  oplillml- 
mia;  paralyses  of  face  and  tongue;  disturbance  of  bearing;  crossed  paralyses. 

Utfpupltifsiv. — Distnrlwnce  of  vision^  es^icciBlly  bileinporBl  beniiano|isin; 
oculomotor  disturbances;  disturbances  of  nutrition  and  of  the  sexual  func- 
tions; acromegaly. 

It  also  is  of  importance,  in  cases  which  ni.iv  comf  to  operation,  to  deter- 
mine whether  the  growtli  be  coitical  or  subcortical.  Seguin  has  given  certain 
rules  which,  however,  are  not  absiitute.  "  In  favor  of  a  strictly  cnrtical  or 
epicortical  lesion  are  lliese  symptoms,  none  of  them  having  specific  or  Inde- 
pendent value:  Localized  clonic  spasm;  ejtili-ptic  attacks  begirniing  by  local 
spasm,  f<illowed  by  paralysis;  early  a]>pearance  of  local  cranial  pain  and 
tenderness:  increased  local  cranial  temperature.  In  favor  of  subcortical  loca- 
tion of  a  liiriKir:  Ijocnl  or  hcinipan'sis  followed  by  spasm;  predominance  of 
tonic  spasm;  absence,  small  dcgn-e,  or  very  Into  nji)>raraii(t*  f»f  Im-al  headache 
and  of  leiiderni'ss  on  |Htrrii»<sioii ;  iiormal  fiiiiiiul   li-oipfrature."' — K.| 
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General  Course  of  Cerebral  Tumors. — Tlie  ii,riiiptonie  o[  tliow  f*Tow()i&  n1' 

iM"wl  alwHvs  i-mxT  a  ltin<;  (K^riod  4>f  time.  Ksivptitmally  a  tumor  nMiiaan» 
latiMil  till  a  hpinorrliH^  or  some  siiiiilar  evenl  iakis  |tlaie  in  it,  pivinp  rise 
tif  t>uiltti'ii  an<]  ^I'livc  Kvrn]>l<Mii)s,  aiui  [inssihlv  In  an  i-ijually  i^udilfii  u-riiima- 
tiiHi.  Tlw  nilo  irt.  Iidwevfi',  fur  Ihe  |>In:noriieiia  t'l  (k'velnp  gm<liially.  Af;- 
cunling  io  the  I'x-aliDn  of  a  new  grawtli,  either  the  general  or  tlie  fiR-al  i^irip- 
Imiirt  niiiy  i.-nr)ie  lirnt  into  [)rtMniru'n<i'.  They  gi-nerally  («.mr  in  Ihf  onler 
iianit'ii.  FirKt  (if  all  la  an  ill-iivIinG<],  iJrci)Iy  seati-il  Iicatlai'lie,  iumI  by  (ie- 
grees  al[  llie  other  ;;i'nfral  and  lV>cal  syni[»ti»nis  fnUnw  after.  The  fyiiiplnnii 
nmy  \niy  n-jn-atiMlly  anil  gn*ally  in  wvi-rily,  a  fai-L  duu  mainly  to  the  varying 
pressure  of  the  tniimr  on  ni'ighlinrijig  parts.  Itopoited  mention  Hhs  already 
liwii  inaile  of  ifie  sutldi-ii  e\averhHUon»  wliich  may  wme  un,  esjMx'iall^  in  c-afta 
of  till'  vascular  gliimiiita. 

Tlio  entire  diirutiou  nC  tlie  <lii<eati<>  is  usuutly  at  least  some  months,  and 
may  he  one  or  two  yeai'S  or  mure.  '\'\w  tt'niiinaliou  in  aliuoiit  iuvarialily  un- 
favoraliio.  Ik'atli  may  Ihj  rather  sudden,  or  it  may  not  eoiiie  till  after  a  long 
in>riiid  i>f  WR'h'lii'diivsH,  Fiirhinately,  hiiwever,  the  laninu'wi,  hliinlnL-w;,  and 
nitini-innis  are  fi-e'iiK-nlly  made  lew*  lerrihlc  to  llie  jMitient  U'oiose  »if  his 
mcoUl  di'liilily  lunl  ttjrpor.  Ht'o«>\ery  i-«  iMissilile  only  whiMi  the  gruwlh  is 
gyphilittc.  It  i^  iiKhiuii  {H^ttsihle  that  t>olilary  tubercles  may  aUo  end  fiivtiraldy> 
but  tlie  matter  is  still  in  doulit. 

Siagnotis. — Tlie  hnjie  of  ri'iuliTinj,'  foail  U'^ions  of  thft  hrain  visible  by 
meani^  n{  \Uu  IViiniiivii  ruys  lla^'^'  tlms  fur  not  licen  realized  [except  in  a  very 
few  eases. — K.J.  The  diagnosis  of  ei-^rt'linil  tumor  (le|HMiils  therefore  entirely 
on  tlie  symptom?,  and  primarily  cm  the  jrraflual  onset  and  eontinuons  slow 
iucretise  of  the  general  Bympttmis  above  detaiUnl — namely,  headaehe,  ^erlign, 
vomiting.  conmUiom*,  dementia,  ele.  The  lottrtt  constant  of  these  symptoms 
in  tlie  headai-lie.  Tliry  all  inilii-ali?  the  de\elo]nnent  of  some  chronic  hrain 
triinlile,  &  tumor  lieing  tlie  mriat  prohahle  if  there  lie  no  delinite  a^tiolo^  lo 
suggest  some  other  pnK-ess,  such  a»  tnuiniatism  resulting  in  abw'css,  or  sypln 
ilis.  MiU'li  sti'CM.'i  may  also  he  laid  on  (he  upiic  neuritis,  since  this,  as  we 
have  said,  i;^  much  let^it  often  seen  in  other  chronic  brain  dlseaaee  (abscess 
or  srtftening)  than  in  tumor. 

Tlie  general  sv'niptoins  indicate  that  a  tumor  of  the  hrain  wista;  but,  in 
order  to  loarn  the  position  of  that  tumor,  we  have  to  rely  mainly  u|M)n  the 
foi;aI  (tyniptoms.  Their  gradual  develnpniifrit  and  tlie  way  in  wliidi  one  new 
syinplmn  is  sldwly  addeil  to  another,  ai;")  give  further  ground  fnr  llie  opiniou 
that  Miuio  continuously  progressive  dit^ease  exists,  and  most  prohalily  u  cere- 
brul  tumor.  Of  diseases  with  a  similar  courjio.  ahscew  is  reoognizwi  especially 
by  the  slighter  sytnptoms  of  geneiul  intrairanial  pressure,  and  jiarlicularly  hy 
the  frecjucnt,  thougli  not  invariahle.  absence  of  optic  neuritis,  freiineully 
by  febrile  synipiums,  and  l»y  its  a'tiology  (trauma,  punilcnt  otitis).  Inllnm- 
niatory  and  llimmbotie  softening,  if  they  t-oine  on  slowly,  usually  prnduee  Icsa 
general  disturbance  than  do  tumors;  they  hardly  ever  cause  optic  neuritis,  and 
(unless  of  syphilitic  origin)  are  much  rarer  liefore  middle  age  than  tnmors 
of  the  brain.  Sclerosis  somelimea  pimnlntci*  riMi-bral  tiiiiinr;  hut  lit-i-e  also 
then;  is  no  clinked  difii-;  the  disease  lasts  much  longer  (five  or  ten  years  or 
more),  and.  inasnnu-fi  as  the  si-Iemsis  is  usually  Tiinltiptf,  there  is  fmpiently 
ioo  great  a  complexity  of  ayraploms  to  warrant  the  assumption  of  one  solitaiy 
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lesion.     [We  munt,  howftver,  hour  in  mind  that,  in  about  one  Bevcntli  of  tltc 
■c-iiAC's,  tuniors  also  are  multiple. —  K.J 

(-'ertaiii  rare  eaaej*  iiE  flimnir  PireumscTiljeil  mpiiirf^itift  cntinnt  \w  tlilTert'ii- 
tiatcil  fnini  a  tiimnr.  They  gfriernlty  iKt-nr  nl  I  In*  Imsc,  k-ni!  to  ii  rons|<l<TiiliIi* 
tliiikt'iiiii;;  of  Ihr  tiw-m-s.  urid  lln-v  niii.v  srriiiiliitr  all  1)k-  bymptuiiis  of  ii  new 
j^niwdi  ill  thin  fL'^ion.  Oecot^iimaily,  nli«),  clironif  JiydnK't-pIialnw  itt  coii- 
fiiuiiili'd  wjtli  turinT  of  the  bniin.  We  met  witli  a  niso  of  »lro|Kty  of  X\w  fourth 
ventriirle  which  pre((pnte<l  during  lift!  a  [H-rfpct  pii-tutv  of  titinor  of  thu  ittre- 
hclluni.  (Vrlain  forms  of  chronic!  or  Bultar-iite  nienili;(<i-r-nirphnlili(t  wliieh 
have  Irt'i-ii  stiiditi)  liul  lilllt!  so  fur,  hiv  iilimi'  till  H|it  to  In*  i-iitifiwc<l  with 
tunmrr*  nf  tlic  hrain.  In  thc«i  r-nisw  ^ravc  pencral  cen'hral  pyniptftnii*  ili^vi-Iop 
(licailatlif,  Kopor,  voitiitiiig)  aswiriatt'd  with  marked  optic  neuritis.  The 
iljagnosi*  of  brain  tumor  sct^nia  ti>  lu'  pdsitivp,  ami.  novortliolesfl.  iinprovi?nu>nt 
aots  in,  or  at  K-ai*t.  tiu're  is'  no  pri>jjri-rt!*i<»n  of  llif  pyniptoTns.  ('wsf»  of  this 
Bfurt,  ppvE^ral  of  wliicli  I  have  TriVHcIf  ohm-rvfil,  jut  now  oc(.anioiifilly  desi^- 
imtcil  as  '•  nioningiti«  wnisia";  llierc  is  very  likfly,  liowtvcr,  ati  ciicrplialitie 
pnK:i'«i  at  the  basis.  Xtmne  has  ilestTil)ed  similar  I'ases  of  "  pwudii-tnnior."  iu 
which  all  the  oliaical  .^yiniitoms  point  to  the  prwenpe  of  a  brain  tumur,  while 
tlte  autopisy  disrUnies  an  apparc-ntly  normal  condition  of  Ihr  lirain. 

Ari  to  the  Lialurr  of  a  new  growth,  wi'  cannot  go  Iwyoiid  wuniiises.  If  the 
focal  symptoms  indicate  that  the  tumor  is  in  the  substance  of  the  brain  itself, 
niir  first  Ihoii^hl  woulil  lie  nf  a  gliotna,  t«'fausr'  it  in  by  far  llio  intrniioiifst 
tiort  of  fiT'nwtli  in  tiiut  situation:  and.  as  hati  been  stated,  certain  |K>cijliaritiea 
ill  the  course  of  tlie  disease  {especially  if  new  symptoms  add  themselves 
olmiplly)  would  make  g!i<itna  probable.  If,  on  the  other  hand,  the  tnmor 
lie  at  the  Inse,  it  is  rncHt  apt  to  l>e  sarcoma^  which  is  the  nioat  fi-ecjuent  fnrni  of 
new  growths  here.  Filirormita  nf  the  aconstic  nerve  and  tumors  of  the  hyjtoph- 
y»\%  sbouhl  he  p.irtiL-ularly  borne  iu  mind.  In  all  cases,  especially  in  liiniors 
fit  the  base  of  tln^  brain,  we  slnMiid  boar  in  mind  tbe  pupsibility  of  gyphili.*.  The 
pn'vious  history  ami  the  entire  body  of  the  patient  sbuubl  lie  cbtsely  fearcbed 
with  this  jMiint  in  mind;  its  tliern|>Riit.ic  iiiiportiince  need  not  bo  dwelt  on. 

fine  s[)eciiil  form  nf  tumor  rleserveft  n  brief  [uenlion  here? — naintOy.  large 
wrebral  1ul«'rcles.  'I'lie  fjrowtli  imiy  ix'  sin^ile  (soliliiry),  or  it  mny  be  imil- 
tiple.  It  is  so*'n  chiefly  in  cbildb'»od,  and  any  clininie  cetrltral  (!is<M-iIer  in  a 
child  should  (tujy^st  the  possibility  nf  such  a  prnwtli.  It  is  ren<!ci"ed  all  the 
more  prolmble  by  the  coexistpnce  of  the  si^n*  of  tiilH(rcidi>8i8  elfwwliere,  as 
in  the  Ivinpb  jjlflnds,  lunKi^.  or  hone-j.  The  syrnplinnfl  are  analoffoiis  tn  iUoif 
pnidiicfd  Ijy  other  tumors.  Among  Ibe  most  freipient  jdienoinena  are  liead- 
uche  and  convulsions.  The  latter  are  often  nnilateral.  There  may  rIbo  l>e 
all  sorts  of  focal  symptoms,  accordinj;  to  tlio  locality  of  the  lesion. 

FrognoBis. — Kxeepi  gumniata.  all  tuinors  of  the  brain  have  a  very  nii- 
favoi-abli-  fMii-inoHisi.  It  is  said  tluit  in  very  rare  instances  tubercular  groutlis 
have  lieen  anvsted  or  cured ;  bill  in  practice  we  can  hardly  ever  rely  npon  any 
eiieb  result.  In  all  other  cases  i-ecuvery,  aside  from  the  possihility  of  surgical 
treatment,  is  practically  exduflcd.  The  time  intervening  between  tbe  appcar- 
ani-e  of  the  Viriit  symploms  and  death  varies  jfreatly.  as  has  bei-n  said.  We 
should  llien'fon-  tic  verj-  t-aii'ioiis  in  predicliiij;  the  dunitifin  of  the  illness.  U 
seliloni,  however,  exceeds  one  or  two  years,  and  su<lden  death  wttiiout  any 
warning  may  occur  at  any  time. 
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[Tubercular  growlhs  nro  (K.x'asionaIly  fnurid  h1  antopsiei^,  which  have  I: 
cnme  encapsulHlcd,  unti  Ltive  appiirciillv  vxistcd  for  ypars  williout  (.'ausiog 
ejinifloms.  In  some  luscs,  p.-ifKrcuillv  witli  t\il>fniiliir  ^ruwtlis  in  <-hil<]ren,  tixf 
ttyiiiptoniti  (tiniiiiiMh  niul  lite  {mticnl  rnii.v  li\r  for  ,vettrx.  KiitftTinK  only  frtim 
tlio  Ijlindiiewi,  ttc,  caiiwHl  by  tlic  yrowth.  OiImt  nisi-s  niiiy  |trc>SL*iil  only  mflil 
sytiipt'uiis.  jitkI  tlic  [uilicnt  may  lw»!  a  finrly  conirnHaUIe  lifv  fur  ycHrn. — K.] 

Treatment. — limsiinu-Ii  iis  tin*  niihirt'  of  the  ltiriir>r  cannot  Iw  ilt'lcrniiiicJ 
with  uljiiuliiU-  i't'i'laiiity  in  tiny  inti(iiiu-c.  nnlii'yiihililic  tn^nlineiit  may  always  In 
tried;  40  to  7.*)  pr.  (gm.  .1  U>  5)  of  iiiei<-«rittl  niiitnit'iil  r)hot:ltl  W.  iisjil  hy 
inunction,  and  ^0  to  Tri  gr.  (gm.  3  to  G)  [or  iiKiri']  nf  {xilafisiuin  ioJiil  sliuulj 
he  jiivcri  intrrnully  eiich  flay.  If  the  new  growth  Im?  syphilitiis  niticli  hi'in»- 
fit  may  1;*  utitniiml  ii[  thin  way.  Ii  miisl  Ik'  fonffssed  Ihnt  the  ireatmeni  i 
gfiH'rnlly  nf  little  avail,  because  the  tumors  are  nnt  of  a  syphilitic  charactfr; 
although  it  tiiay  Uc  that  iodid  of  polati^iiim  sometimes  has  a  temporary  ^x>d 
effort  upon  (ithor  furriiP.  A  longM-nuiiiiui'd  i-oiirae  of  areenic  haa  nlito  UtB' 
r(n-iinirn('iidi'<l.  In  tinU-r  1(i  i-hwk  llit- jjniwtli  "f  Hie  tiuiior.  Tills  roineily  slinuld 
\tc  usi'd  tsjM'iially  in  Ihnsc  i-iiw.s  wlirn?  lluTi'  in  a  mispirinri  of  8aiiN>nia  or  soli- 
tary lulicrLle.  \Vi'  may  try  treatment  by  the  Kiintgeu  rays,  but  without  much 
hope  of  benefit. 

Of  ifltc  years  many  attompts  have  been  made  tn  Temove  tumorg  of  the 
brain  by  fiur;;J<al  iiu*af*ures.     In  this  iT*<ptH't  the  Rpeclal  favorable  eonditlnns 
of  th<>  [iidiviiliiiil  iiiKc  arr.>  cbictlv  to  be  enn^ldereil.      If  we  are  able  li>  malctt 
an  Hpprojfiinately  cortnin  diagnoitis  of  a  tumor  on  the  surface  of  tin*  brain 
espL'<-ially  iu  the  motor  cortex,  j«urKital   interference   i»  witrninled,  ami   i 
some  cases  it  lias  Ixx-n  atcontled  with  dividoil  Ruw-ess,  eitiicr  permanently  o: 
ot  leant  for  «  tirin'.    Siin'-  llii'ii-  i^  im  millcmk  for  thi-  fiatieni's  rei-overy  willi- 
out an  operation,  we  should  make  an  atteni]»l  at  opcralion  in  every  ease  wlu' 
the  tumor  can  appan-ntly  be  diagnointic-atcil  with  certainty  and  localized  i 
thii  motor  region  of  the  cortex.     We  should,  of  roursc,  nevnr  undertake  nn 
ojH'ration  with  t'lo  grt^at  fxpfctationB,  since  errors  in  dia(»noiiis  and  unfori'soi^n 
contplicalionc  and   im-iih-ntK  <jnly   Um  nfti'ii  arii^e.     Of  tlie  remaining  brain 
tumors,  those  of  the  ccrelwlluin  are  ]MirtipuIarly  amenable  to  nurgical  triwl-^^ 
ment.    Tumors  of  lli.e  cen-l>cllo-ponlinp  ujigle  ^Kpectally  liavc  lieen  ropeatoi1ly^| 
reinovctl   willi    the  bc^fl   jHTnianent   rcTult-'*.      Tumors    iif   tin-  hyiMij)liyfiK  iilt«  " 
have  reci-ntly  bi-cii  n-iuoved  with  success  in  several  inntjinnes   (v.   Kiwliiberg 
and  other?}.    When  there  are  marked  peueral  symplonis  of  jia-souro  (bi-ad- 
aehe,  somnolence,  optie  n(rurilis)  it  may  be  well  worth  while,  ai*  a  practical ^^ 
measure,  to  ndvisi?  siniple  o]M'rnnK  of  the  skull  without  further  inUTferenct*,  ^| 
In  Honii*  cases  the  U'>isi'Tiing  of  intracranial   jiressure  that  ensues  ha*  a  very 
favorable   effi-et,   at    b'liut    upnn    tliese   ^'eiiend    pressure   symptoms  of  tumor, 
irh'ctimpressiiin  shoidd  be  performed  on  every  case  of  progressive  optic  neii*^| 
ritis,  in  order  to  prevent  blindness. — K.J  '™ 

Beyond  wliat  has  just  i>cen  indicated,  treatment  most  be  aymptomatic. 
The  lu-adacho  is  conibateil  with  ice  ba^.  narcotics,  antipyrin,  etc.;  the  convul- 
sions re<iuire  broniid  of  potassium  or  (he  iidialatiuii  of  eliloroform :  the  vomit- 
ing is  lesscmHl  liy  rest  In  bod,  opium,  and  bits  of  iee.  The  pMU'ml  care  and 
nursing  of  tlie  patient  arc  very  important,  so  that  bwlsores  and  the  like  nmy; 
ln!  avoided  if  possible. 


r 


(ORS  ok  the  BR) 

APPEXniX 
HYDATIDS  OF   THE    BRAIN 


543 


It  whs  stated  in  Vul.  1,  on,  page  630,  llmt  tlie  cystii-crcus  celluIosK',  which 
nriginatcn  frnrn  tlic  tnMiiii  siiliiini,  iiiav  wtiir  in  giviit  iimrihtT*  in  llu^  Iirain. 
Tlicj  i'_v«tk'erei  iiio(*t  fix'()viL'nily  (J(■L•u|^y  itie  pin  iniiicr,  hut  ^m-nilly  |H"«jwi 
dcwnwai'd  into  the  cortex  of  the  Ijrain.  The  meninges  not  iiifrcfiiicnlly  exhihit 
signK  of  chnniif  intlaiJiinHlitJii,  ami  may  prewnt  Itt'niarrlui<ji's,  which  are  not 
alwQy!^  minute.  If  there  are  nunuTcnis  irystifi-rcri  in  tlie  neij^hborhood  of  the 
vcTitriHw,  tt  varying  *k';rrw  of  iuHTtial  hydrwephahis.  u^iinlly  develops.  Tiie 
inilividnni  eysticcroi  are  usiinlly  cnvclopefl  in  a  cft]»siile  nf  connwtivc  tissue, 
hut  they  niJiy  ho  entirely  devoid  of  puch  a  eoveriop. 

No  characteristic  clinical  sketch  of  hydatiJe  in  the  brain  can  lie  drawn, 
Leeausc  the  syniptoinntobigy  nf  each  case  diflTers  aecnntiiig  to  Uh'  niitriher  and 
ptwiliori  of  llie  panisiu**.  Sitinetinies  cysticcrci  proihiee  absolutely  no  syinp- 
loins,  mi'l  are  <liiH-<jvertd  incidentally  at  the  autopsy.  In  other  instances 
they  cause  a  long  and  tedious  illness.  Epileptiform  convTilsions  seem  to  be 
the  most  frequent  symptom,  and  these  must  be  due  to  the  position  of  t]>e 
cyaticerci  in  the  cortex  of  tho  hrnin.  They  may,  like  true  t-pileplic  atUcktt, 
come  on  only  at  certain  times  when  tlie  general  I'ondition  ih  otherivifie  good; 
or  |K'ritianeiit  generul  cerebral  syniploiris  itiav  alito  appear,  such  a^  persisltMit 
headache,  vertigo,  and  mental  disorder.  In  a  case  recently  under  our  ob- 
ser^'fltion  the  symptoms  consisted  solely  of  paroxysmal  headache  and  uncon- 
trollable vomiting.  The  diagnosis  of  suspected  tumor  was  made.  'Die  autopsy 
slinwed  a  cysticercus  the  size  of  a  cherry  in  the  fourth  ventricle  with  sec- 
ondary hydroccpbaUia.  Oilier  cases  have  shown  merely  mental  ilisliirbancea 
(fonfusion).  staggering  gait,  vertigo,  etc.,  so  that  the  disease  has  been  re- 
peatedly confounded  with  hysteria.  Special  focal  symptoms  are  only  rarely 
present  with  cysticerci  of  the  brain.  It  in  a  fact  of  great  practical  signifi- 
canc-e  that  death  may  not  infrequently  come  on  purhlenly  anil  unexpectedly 
in  cysticcrci  nf  the  bruin.  We  liave  swn  sevi^ral  mich  i-iL«ies  in  porsnnrt  who 
previously  had  not  complained  nf  feeling  at  all  111.  or  who  had  complained 
merely  of  slight  headache,  etc.  In  suc^l  cnses  (hp  cyslKiTci  are  usually  in  the 
tliinl  or  fourth  ventri(-Ie,  and  prohably  cause  sudden  pressure  upou  the 
medulla. 

The  diagnosis  can  never  be  made  with  ahsnlute  cerlaint}*.  The  presence 
of  cj'BticerLM  in  tlie  brain  may  he  susi>et*tp<l  when  the  alMive-mentioned  severe 
ayniptoms  occur  in  a  butcher  or  other  piTsoii  who  is  from  his  i-alling  mpecially 
exp*Hed  to  infection,  or  wJio  is  known  to  have  liad  or  slill  lo  have  a  inpeworm, 
or  in  whom  eystiterci  have  (teen  denicnslrated  in  snme  other  part  of  the  liody, 
such  as  tlie  skin. 

We  ktiow  iif  no  remedy  capable  of  destroying  the  cysticerei.  Treatment, 
therefon'.  can  he  oidv  syrnplornalic.  [In  tt  few  cases,  eliicfiy  in  Australia, 
tlie  cystieeixi  liave  Imea  succcffsfulty  removed  by  surginil  interferenci'. — K.l 
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cEUEBRAi.  sYpnn.rs 

^tiolo^. — The  importaiine  of  gypliiliB  ajt  an  wtiolofical  fac^r  in  mnnTi 
chroniL'  dit^oiLses  of  the  ium'volis  renters  lia*  Icen  repeatedly  adverted  to  m| 
})i-e(«dinK  cliaiitt^rK;  hut,  ax  vnei  have  nlivfttly  ittjtled,  tlie  influence  of  »vpbittt] 
upon  ihp  gt'm-sic  of  tliL*p  disHwes  is  shown  in  two  i-swentnillv  dilTerfiil  way*.  I 
In  dill'  cHsc  Ow-w  is  11  prnliid)li^  tnxii-,  Hn-nillril  ini'lflsy|iliililif  dt'gi-iieralivft) 
process  of  cprtain  tracts  of  filwrs  iind  ^ngUoii  i-ells  (tak's.  general  puralysis)  ;i 
in  the  ntlier  ease  there  is  the  foruiatioo  of  tnie  tertiary  sypliilitic  t"(?uni-' 
matoiifl")  now  ;;rowthR.  Only  IhiR  Intter  forin  of  syphilitic  uerebml  diseaiie 
will  he  upokon  iif  hem. 

As  a  mil',  ficiiiiine  cerelinil  wyphilis  ilevehips  in  (hi*  later  stages  of  t)ie 
whole  pyphilili*-  pnKiss,  hut  Hnnietimes  ecrehral  syiiiplotns  eume  im  hy  the 
end  of  the  first  year  from  ttio  date  i>f  the  initial  letiion.  Usually  tire  interval 
is  several  year's,  and  it  may  Iw  ten  or  even  twenty  years  after  tlw  bej^innin^ 
of  the  diseawo  Uefore  the;  lirst  signa  of  tfie  cerebral  trouhle  develop.  We 
ttieivl'nre  t'la»K  feretiral  syphilis  gencnilly  anumg  tlie  "l,ertiftry  s_\Tnptoni8 '' 
of  Bvphilis.  fUeeent  in  vest  igat  ions  Imvo  shown  that  syphilis  quite  fn-ipienlly 
atlacka  the  hrain  and  spinal  cord  iu  the  vury  early  Ktagcs  of  the  disease,  a 
few  weekis  after  the  primary  infection. — K.J 

l^iahility  to  the  disease  does  not  seem  to  he  influenced  essentially  by  ajfc 
'ir  sex,  ext-ept  so  far  as  pertains  to  the  general  di^itrihution  of  s\i>hilis.  Kven 
lieredilary  KvphiUit  Iuik  bi-eri  proved  to  cauirc  dlHcasoa  of  the  nervous  system. 
Itiit  it  cannot  be  denier]  Unit  a  preilis|>ositinn  to  cerebral  Ryphilitic  dlfteaae  U 
often  en^fendered  by  tliivse  inlluciices  wiiit-li  arv  apt  to  pnnmile  cerebral  di»- 
Gusc  in  ^eneml.  .)nst  as  the  ptwition  of  sypliilitir  cntftneous  lesions  is  often 
determined  by  external  irritation  at  some  one  place  on  the  ekin,  so  the  dis- 
ease ecems  nmrc  lialile  to  attack  a  brain  whieli  in  cxpoeefl  to  certAin  tinfavor- 
able  conililions  than  one  which  is  perfectly  nornml  and  vigonms.  Sncli  ron- 
ditidnw  are  inherited  tendency  to  ucrvons  diseases,  various  injurious  mental 
iutiueiices,  poisons,  in  a  broad  sense,  and  traunialjsm.  It  necil  hnnlly  Iw  said 
thai  even  a  pntviously  sound  brain  is  not  immune  frtnn  tltc  affection. 

Pathology. — As  far  as  has  yet  been  aw-ertained,  there  are  two  chief  forios 
as.sunted  hy  syphilis  in  the  brain:  (I)  A  cir<-uniscrihed,  broad,  flat  s>'pbilitie 
new  growtli  like  a  tumor  (giiiiiina,  syphiloma),  and  {"Z)  a  disease;  of  the 
arterii.'s  of  the  brain,  whieh  is  usually  (juite  extensive.  There  is  no  ciwenlial 
dilferentt;  underlying  these  two  varieties.  Tliey  niay  also  occnr  in  curnbina- 
tiun  with  each  othe/.  1'he  disease  of  the  hl<H>d  vessels  is  roally  a  syphilitic 
new  growth  aiftH-ling  the  walls  of  the  arteries. 

Syphilitic  new  growlliw  an*  yellowish-  or  grayish-red,  and  frequenlly 
cheesy  in  the  center.  'J'heir  Tnost  fre<|ucnt  seat  is  the  dura  mater  or  the  sub- 
amclinoidat  space,  whence  they  spread  to  the  brain  substance  or  the  neighbor- 
ing ve*sel  and  nerves,  but  exceplionally  they  may  originate  in  the  sulwtance 
of  thf  lirarn  itself.  Ilistolo.ijii'ally  thev  are  made  up  of  granulation  tissue 
of  varying  degrees  uf  \aseidartty,  presenting  yellow  »\ioU  usually  visible  to 
Die  naked  E-ye.     These  spots  are  of  Bmier  conaisteney  than  the  rest  of  th» 
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fi^wth,  and  have  underjjonc  (•■mKiilatiou  nei-rtwi^  (tiavc  liccontc  cheeey).  In 
the  \irn\u  sulistHiK-f-  UftcU  ciri-iiiiiwrilKMl,  wt^iljii^likr  guiiiinalH  innv  mum-litjips 
dint'lM|i,  whifli  fldscly  rescnililt'  Hfililary  tiilM.Tflcs:  Ijiit  lite  extensive.  Hilt 
eypiiilitie  new  Ki'owtlm  ucising  fnnu  the  riieiiinges  {mcnitt}/iiiii  fjummuso)  are 
of  mufii  grcakT  clirnciil  itii|K)rtancc.  These  are  found  most  fre<iHcntIy  at  llio 
base  ill  the  brain,  e^ii^rially  (i'evelo|>iiig  from  ttic  xnavin  of  the  (^liiiusnui,  or, 
more  rarely,  on  Ihe  lalt'ral  [mriiimi*  of  the  liniiii  (fipwure  or  Svlviun)  or  on  tliU 
L-innexily.  Ill  these  more  exteii(*ive  new  foritiHtinns  tif  liwiie  we  ugually 
find  all  the  ditlertmt  stajjeii  of  ttie  proi-pss  together,  fresli  gruniihitifin  liiiAue, 
I'hwsy  spal»,  and,  liiiBlly,  the  tranyiliun  into  conlracting'  cu'Htrieial  connective 
tissue  (war  fornialion). 

SyphiJitie  diikifljie  nf  llie  artei-it'B  wajt  first  fully  recognized  Uy  Heuhner, 
who  has  desoriheil  it  awurately.  It  is  usually  iiio!«t  prnnoiinefd  in  the 
arteries  of  the  ba«e  uf  the  brain,  and  cspeeially  in  the  uiidille  eei'ehral  artery 
and  lis  liniiii-heH.  Kveii  tiie  iiniiiik'<l  ey4.'  delecU  a  grayisli  o|Micity  in  Dh- 
artiTies.  They  feel  firm  and  stiff,  and  on  crnss  ^eclion  Ifieir  walls  arc  foiitnl 
to  lie  thickened,  citlicM-  uniformly  Dr  in  some  places  imire  than  iv  olliors.  Tliia 
causes  m>  inconsidoralile  narrowing  of  the  lumen,  or  even  its  oliiiteration, 
jwrtieularly  if  the  last  gap  he  einsed  hy  the  formation  of  a  thrnnihua.  The 
nitrnwiijje  shows  that  the  new  j^niwth  oriijinales  chiefly  in  the  intiniii  of  the 
vctwtel,  where  there  in  a  hyperplasia  of  the  (;ndntlnjliuiii  and  a  grailiial  Initia- 
fiirniHtion  of  It  intu  a  firm  connective  tistiue.  Bui  the  adventitia  aLso  undei^ 
goes  a  gradual  thickening  o(  euusidcrable  extent.  Syphilitic  endarteritis 
presenta  no  distinctive  hiatologiml  eharacteriaties.  Entire  certainty  tliat  the 
inflammation  is  syphilitic  can  he  attained  only  hy  discovering  other  evidences 
of  *tvjihilin,  either  in  Ihe  brain  or  clscwlicre,  or  from  the  jK-Tsonal  liieliiry 
anrl  the  previous  course  of  the  diwaso. 

Tiie  great  clinical  importance  of  syphilitic  endarteritis  is  due  to  iU  cutting 
off  the  norma]  supply  of  hlood  from  the  regions  supplied  by  the  diseased 
arteries.  If  tlie  cK'clu.sion  l)e  complete,  eerehntl  softening  is  inevitable,  as  in 
ordinary  eirtholism  and  throndiosis  of  cerebral  arteries;  and,  inasirmcli  as  the 
middle  cerebral  artery  is  particularly  liable  io  the  disease,  syphilitic  soften- 
ing is  most  oHi'n  found  in  the  region  supplied  by  this  vessel. 

Clinical  History. — The  variety  of  the  pathological  processes  and  of  their 
location  jirodutes  a  corrcjipondlng  variotv  in  the  symptoms  of  ccrel)ral  syph- 
ilia;  tint  certain  ty|>eS)  already  dcscrilicd  in  the  main  by  Ileuhner.  may  be 
distinguished,  and  in  many  ea«t08  thene  present  a  picture  which  is  very  char- 
aeteristic  of  ceit'hral  i^yphllis. 

1.  Hum}  Gunim'tfous  .l/fnuif/i^w.  Bnsal  Cerebral  Sffphifis. — The  develop- 
ment of  a  Hat  syphilitic  new  growth  i^pread  over  the  base  of  the  brain,  whose 
anatomical  relations  have  htxm  briefly  dwcribed  above,  cause*  a  form  of  di^^^-ase 
which  in  many  rcspeetd  agrees  with  that  of  tumors  of  the  base  of  the  brain 
{vide  supra,  page  53fJ),  hut  which  also  often  sliows  certain  characteristic 
peculiarities.  The  fir^t  symptoms  consist  of  pemiistem.  Iicadache.  sometimes 
growing  worue  at  night,  vertigo,  vomiting,  and  a  certain  nnjiitul  dullness,  which 
rarely,  however,  reaches  i*uch  a  high  degree  of  stupor  as  id  so  often  sw'n  in 
genuine  tumors  of  the  brain.  States  of  marked  naaniacal  excitement  also 
occur  at  times.  Ttie  patient  often  has  an  inleiistr  and  striking  polydipsia  and 
polyuria.    To  these  sytnptams  are  soon  added  others,  which  are  due  to  the  in- 
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vnsion  of  (lie  t]ilT('n-n;  hasal  craninl  ntTVPK  by  llic  niortrul  process.  Tlie  optic 
nerve  nnil  the  motor  iicrvt>s  of  the  eye  (especially  the  Ofuloinnlor)  are  almn4 
always  among:  the  Urst  to  ho  aJteolcd.  lUsturliances  nf  vimou  (liuiitation  of'j 
the  visual  fi«lcl.  in  •'ome  oases  hcmiannp^ia.  hliiiclnessi  of  one  or  both  ey^}, 
changes  in  the  piipiU,  disluihancesi  of  motion  of  tlie  fvehalla  or  eyelids*,  may 
now  become  nmniftwt  in  varloiin  ways.  Optic  neuritia  or  choked  disc  may 
occur,  hut  in  {jenern!  the  ophtlialmoponple  (•hHnf^■s  are  dei'idwlly  le-Hs  rm|ii<-nt 
in  feivliral  syjiliiliK  ihiiii  In  jiciniiru-  tumors  of  the  hrain.  It  in  n  very  rhnrnc- 
leristic  circniufrtiimc  lluit  all  the  dilTerent  .■*yn)|»torns  on  ihe  part  nf  the  cninral 
nerves  (especially  the  changes  in  the  vi'^mxl  tit'ld,  as  (JpfK-nheirn  has  f<howu) 
may  show  grv&t  varlatinn*',  which  are  undonhtedly  connectitl  wiili  changGs  ia 
the  pressure  from  L-ieatricin!  c-ontraotion,  etc.  Of  (he  other  cranial  nen'!-?, 
the  facial,  aroii^tic,  olfacinry,  aud  tri^i;miniia  are  most  readily  airectinl.  but 
we  tihmdd  always  make  a  very  eouiplete  examination  in  every  way  in  order  to 
estimate  correctly  tfic  extent  of  the  process. 

The  further  course  of  the  disease  may  vary  very  much.  In  fresh  c«sm», 
which  are  recognized  and  treated  in  time,  there  may  be  decided  iniprovonient, 
mid  even  coniplctc  nHciverv,  or  at  least  an  arrest  of  the  niorl)id  prtKfss ;  but, 
on  the  otlutr  Iniiid.  the  HyniptoitiK  may  Iricn'as'e.  If  llien*  i."  aUii  !<yphili»  nf 
Itifi  arteries  (vide  infrn),  there  may  he  a  slowly  developing  hemiplegia,  hemi- 
]>lc^'ia  following  a}iriple.\v,  epileptic  tttalesji,  hullMir  r«yiiipti)nie,  etc.;  in  i^horl>  a 
nuiiplicnled  form  of  (.erehral  dii*eai(e  nrj  longer  capable  of  any  material  elianpe, 

2.  UutitDuittiuif  Menhif/iiis  ami  Uir.  Frn'tmitiun  of  Si/phihfua  on  the  Con- 
V€xUij  of  the.  firain  and  in  the  Vicinift/  of  the  FUnurf  nf  >'t/ivius. — In  tins 
somewliat  less  fret|nent  londization  of  the  syphilitic  now  growth  pnxlromata 
siiuilar  to  tliose  juxt  enuiiu'ratcd  pnt-ede  the  severer  syin]»toiiii*.  Then  a)i|K>ar 
vinlent  parlinl  or  general  cpiloptifnrm  convulsions.  These  often  cnnic  on  very 
fiuddeidy,  and  tlicy  mny  recur  at  f.**insidenih!e  interval."*  or  in  i]ui(:k  RWi-ets.'iiou. 
Tliere  are  usually  ftill  other  symptoms  of  cortical  dijiturbance.  especinliy 
parc-iis  of  one  litnb  or  even  of  one  half  the  body;  very  fre<(ucntly  sUjfht  dis- 
turbances of  Bpeech  (stunililirg  over  syllables),  referable  to  the  cortex,  and 
indiiation^  nf  mental  imjiairment.  Optic  neuritis,  as  a  rule,  is  not  prewnt. 
Many  of  thece  cascr-  reach  a  fatal  termination  corapnralively  curly.  The  epi- 
leptiform convulsions  become  more  and  more  frequfnt.  and  uneonwiousness 
increases  to  deep  coma  ending  in  dyath;  but  in  tlie»e  cases  prompt  and 
cncrffctic  treatment  may  accomplish  a  great  deal. 

3.  Cerebral  Sfiphili'  Inroivinf)  Hir  i'frcbrnf  Arirrks  Chtffi*t. — A  third 
common  and  important  variety  of  cerebral  syphilis  is  characterized  chiefly  by 
syphilitic  arteritis.  Xot  infriipuMiily  there  is  a  prodmnial  stage,  which  U 
sometimes  only  slight:  then,  m  a  result  of  the  occlusion  of  some  vessel,  which 
often  oeeur*  <]uite  siiddenlv.  lliert"  is  a  pnuKiiiiici'i]  npojileetic  attack,  fnlloweil 
in  miist  cases  by  hemiplegia.  The  intensity  of  the  initial  ^hfick  may  vary 
greatly;  sometimes  there  is  only  a  slight  dizziness^  sometimes  there  is  coma 
that  lasts  for  <Iays.  Sometimes  the  shook  is  succeeded  by  a  peculiar  condition 
of  mental  confusion  ami  ihillness,  which  mav  iwrsist  for  weeks.  In  severe  uASfCs 
death  is  speedy,  and  is  usually  nsbcn'd  m  bv  n  marki'd  riae  <if  terujH'rature. 
Other  patierits  impro\e  timre  or  less  rapidly,  espt'cinlly  uuder  projwr  Ireatiuent. 

Apoph'i-tic  atmcks  of  this  sort  may  recur  after  lem|»orary  impntvemcnt  haa 
taken  place,  and  may  be  asswialid  with  all  gor(«  of  nervous  symptoms. 
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4.  Coiiipilcattd  Casts  of  Cerebrospinal  Syphilis. — Ccmhination  of  Gum- 
mutmut  Syphilis  and  StfphiUlic  Degrncralion  of  the  Xervcs  (Taben.  General 
Paraiyslt). — Be^idfti  the  tlinir  ly|M-!ii  of  cutvViral  syphilis  already  descrilxvi 
tliert!  an*  al(«)  nmuy  casL-s  whic-li  bt'lnnjj  in  part  to  one  r>f  the  typw  mentioned, 
but  whirl),  on  the  otlior  liaml.  oxhihit  inmrh  mori'  {roinpllcated  symptoms  on 
accniitit  of  thi'  fur  ^jrciiliT  ixtcnt  nf  the  aniitmninil  i-Simigi's.  In  the  firnt  place 
we  will  riicntinn  Hie  riiiiihination  nf  wrflinil  and  spinal  syinptoiiis.  The  Inlter 
are  oft^Mi  due  to  giiniriiutou!*  spinal  uiL-niugititi  alffo,  wliiuh  is  very  often  situ- 
ated in  tht'  cervical  region  of  the  cord,  and  which  may  lead  to  iwraplegia, 
brachial  paresiit,  syinptnins  of  nnilatcrul  k'sion  (vidf  page  430).  shooting;  r(i<*t 
pains,  vp'iit-al  cl)>lutl)autrL'^,  otr.  Willi  thi-M'  syiripiotii*;,  all  ol  who^o  van'ing 
dutiiils  it  is  irnpnu^ihln'  [o  speak  i>f  liiTe.  are  nut  infixiiiiently  assiieiated  rerebrfll 
symptoms,  which,  for  their  piii't,  eorrespfmil  in  llie  (Himlitions  alx>vL'  desL-ribed. 
A  W)iis)derable  number  of  case&  which  have  been  studied  anatomically  of  late 
are  also  of  cspeeinl  int^TCjJt.  In  Ihtwe  cases  tlie  symploins  of  pimmatoui 
gyphilis  were  ass<>eia(ci]  with  ^renuine  tahcs,  or  in  other  ca.^e!ii  uei-ehral  nyinp- 
tnms  ensueil,  wliJoli  were  of  ihe  type  of  mineral  paraly>ii!*  (  weakness  of  memory, 
a  peculiar  disturhmiee  of  j^prwrh.  Iwiteliiii};  of  the  facial  iiiiisl-Icc,  paralytic  at- 
tacks, et«.).  In  Mich  cases  the  iiiiiltiplieity  t>f  [i«wsihle  di-lails  is  inexliaustilile*. 
liut  the  charaetcrii^tic  peculiarity  of  the  tyiic  lies  in  llus  rcffvdar  irrcgiilurity, 
which  *>ften  admits  a  j)0!*itive  recopiitioii  of  syphilid  of  tlie  iicrvtuis  system 
and  h  nUn  capahle  of  a  <'linical  anrl  analnmioa]  interpi-etatJon,  with  proper 
consideration  of  the  nature  of  the  disease. 

Diagnosis. — The  most  important  diagimstic  criteria  hiive  already  t»een 
irentiiiiiLiI  m  fhi'  di-sfriptitiii  uf  tin-  sviiiploiiiri.  iTi-re,  ton.  the  diaj^nosis  is  first 
lopifid  and  Ihcii  iL'tiolo','iial  and  imatinniLal.  Th»-  fli>titiiction  helwecn  sypliiUa 
ami  jicnuinc  tumors  is  the  most  diilictdt.  Ahsenee  of  optic  neuritis,  a  marked 
variahility  in  the  severity  of  the  r^ymptnins,  and  iiiultiplieity  of  symptoms, 
espetnaliy  the  eotnhiiiation  of  symploms  demandiDj*  different  localizationis,  are 
in  favor  of  syjdiitis.  The  disi-i>vii'V  of  a  ]»n'vious  syphilitic  infection  is,  of 
course,  always  inipurtant.  We  eaiiniit  hr-rc  dcsi-riU'  in  detiiil  llic  iiictln)ds  of 
dctcrniiniiij;  this  fact.  The  history  of  the  patient,  as  well  as  previous  specific 
affeclioiie — such  as,  in  wonien,  mi«carriafres.  alortioiis.  etc. — an(i  the  Jihjeetive 
Bigm  on  other  parts  nf  the  Ixidy.  ar<^  the  two  soureis  of  infonnution.  There 
may  l»c  r^e.irs  on  Ihi'  skin  m-  mucous  memhranes,  enlnr^re<i  plands,  ulcers,  tibial 
periostitis,  or  chan'jeR  in  the  testicle?.  Atfe  is  also  irii|iort:irtt ;  thus,  an  apo- 
pleclie  attack  in  a  young  per-ion  would  suggest  syphilis,  heeauae  the  other  causes 
of  such  au  attack  operate  chiefly  ujwn  the  aged.  The  resultw  of  treatment 
often  tlirow  considerable  lij^ht  upon  the  diagnosis.  As  there  is  nothing  to 
lose  and  much  perhaps  to  pair,  we  should  unl  hesitate  to  give  specillc  rernediea 
(vide  infra)  iu  douhtful  cases.  If  they  prove  successful,  the  diagnosis  of 
syphilis  receives  strong  eonfirmation.  We  can  only  briefly  call  attention  here 
to  the  great  iiiipoftnint'  nf  the  serum  diB>:nosiK  of  syphilis. 

Prognosis  and  Treatment, — There  are  few  severe  and  dangerous  di&eases 
in  whicli  timely  and  appropriate  treatment  is  attended  with  sji  much  success 
as  that  achieved  in  many  cases  of  cerebral  syphilis.  In  order,  however,  both  to 
understand  the  favorable  results  and  not  to  be  misled  by  the  failures,  we  need 
to  gain  a  clear  idea  of  the  way  in  which  antisyphilitlc  i-enuslies  enn  he  of  bene- 
fit.   Tticy  can  accomplish  this  only  by  causing  the  disgipatioa  and  abciorptiou 
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of  the  now  gmn-tli — that  ih,  Ow  giiiniiitk  or  thi?  swi-llinjr  of  :Iie  inlimft.  Tf  ihh 
•  he  effecttnl,  the  surrmmding  parts  are,  of  course,  relitvetl  from  pressure,  and 
the  c-in-ulHtioii  bcciJiiif^  unim^>de<J.  If  the  ti»«tui'8  still  retain  runi-tinuii)  |xtwer, 
they  resume  their  funttious  and  all  aymptDiiis  of  diseaiie  vanish.  But  wlien  the 
tissuejj  hftvi*  already  Iwen  considi^rahly  impaired  hy  the  comprefwion.  or  by  ihe 
ftcanly  hliMid  mipply,  the  result*  are  quite  different.  Kren  then  the  nerve  trunlu 
at  the  liaw*  of  Ihe  hroiti  may  firadiiiilly  Ixi-dtiie  mjft'iicraled,  hat  i»urh  piirti*  of 
the  true  rerehrid  pareiieliyina  as  have  muler^june  sofleiihiR  have  Inul  their  fiiiic- 
timial  iJipiifily  fiirevcr.     In  niifh  ciiM-i*  iintiHVpliilitif  tr^'alnient  th  unavailing. 

Il  [a  tliercfoi-e  ohvioHs  llmt.  the  lirst  issenlial  of  suw'ess  U  to  hegiii  treat- 
ment as  early  as  possible.  The  sooner  a  correct  diagnosiii  is  readied,  the  eooner 
will  exi.-^tin^  symptoms  he  reliev(>d.  nml  further  danjfer  be  averte<i.  The 
nielluid  of  trealnient  vhich  will  firolidltly  act^oiriplish  nil  that  i-iin  Ire  aeniiu- 
pli^'lii'd.  and  in  the  s^htJitrst  ]iossihle  time,  is  eiu-r^'elie  iiien-iiriiil  inuni-tion. 
At  least  a  drachm  (gin.  .'i  to  "»)  of  mercurial  ointment  must  he  rtilthed  in  every 
day  nt  Gmi,  acconling^  to  the  ordinary  iiiethml.  Wc  shouUl  not  venture  to 
restrict  the  diet  unle!<»  the  patient  l>e  well  nourii*hed  and  "  full  hhx»ded."  If 
he  1)0  nnaMnii-  and  re<'l)(e,  a  ;;enenius  refjimen  Is  demanded.  Usually  the  in- 
ternal adminii^traliDn  of  iodid  of  ]H)t}it»iniri  i^  eomhined  with  the  inunction):); 
we  slunild  fii\v  30  to  4.5  gr.  (;on-  'i  to  ."i),  or.  in  severer  case**,  even  1  or  1.5 
drat^hins  (gin.  4  lo  6)  daily.  (In  thitt  cunntry  loilid  of  polnivium  is  given 
tnurh  nion*  freely.  In  eosM's  where  syphilis  is  sus]«vli'itl,  we  nmy  Mtfely  iH-gin 
with  doses  of  :***  gr.  (gin.  2)  three  limes  ti  (lay.  If  the  symptoms  lie  urgent, 
the  duse  shcjuhl  hv  rnpidly  imrenjitHl  until  Ihe  patient  taken  '.i  or  I  drueluua 
(gni.  HI  to  ]')),  or  even  more,  three  timeft  a  day.  If  the  patient  liave  syphilid, 
the  danger  of  imlisni  xeems  lertn.  The  dnig  cniittl  he  given  in  large  anionntd 
of  water  or  milk',  and  il  is  iiften  belter  home  if  givim  in  Vichy  or  (pi(w«lnihler 
wuler.  SiJMietilries  llit^  st(itiiiu-li  will  iiol  tmlcrjite  llie  exti'4*me  dctses. —  K-]  The 
same  n-iiieiiy  sIkiiiUI  also  l»e  given  arterwanJ*t,  for  a  long  time.  In  snintler  dcwes. 
When  there  i.«  no  benefit  at  all  nfter  twenty  or  thirty  inunetion-s  there  is  little 
pro8p*!ct  of  any  appreciable  in  i  proven  tent.  In  favorable  cases  the  inereury 
often  heginp"  tn  i>rodiii-»i.  some  effect  afTer  the  fifrli  or  sixth  inunetion.  and  it 
may  cauw  flstonisliingly  rapid  iuiprtiveuient. 

Sortu'  autbnrH  prefer  intrjuiiiis<-id(ir  Injeetiems  nf  mercury  (calomel,  mer- 
cury salicylate).  an(l  mnintiiin  that  they  have  secured  good  results  in  eniieo  in 
wliieli  mereiiriai  oinlnieiit  failed.  PuttisHiuin  iodid  alone  is  Kullklenl  for  tlie 
niililcr  casi's  oirdy.  where  there  is  merely  headache,  trigeminal  neuralgia,  or 
paralysis  (Hnifined  lo  the  ocular  niiiscles.  Kre[|uently  the  milder  ftnliuni  iodid 
is  to  l>e  preferred  to  the  ]Hibisshnii  ii)diil.  1oil)]iin,  Bfljudin,  etc.,  Are  ali^o  nc- 
easinnally  nsed  with  good  results.  In  many  eases  it  mav  he  desirable  for 
other  reasons  to  carry  out  the  treatment  »(  smrie  health  resort  nither  tbuii  at 
home  (Aix.  Tiilz.  Hall  in  Upper  Austria.  Wiesbaden,  etc.).  These  resorts  are 
also  Builahte  for  after-treatment  nr  for  repeated  conrscs  of  treatment,  but  the 
treatment  hy  drags  is  always  much  more  imp^irtant  than  the  bathsL 

(Khrlieh  has  lately  endeavored  to  find  souie  sub.itanee  that  would  have  a 
s])eeittl  action  in  destroying  the  Bpirm-hfete  ]tallida  without  harming  the  general 
nrgantsm.  !Te  Imd  foiinil  (li<i.\id-aniiilo-arseti<»-lieiiziil  {"  sHivarsnn/'  "firtfi") 
the  most  eflfieaeious  rt-medy  uj>  to  the  present  time.  Tliis  he  givea  in  a  single 
dos^—therapic  magna  uteriliaans — which  he  claims  destruys  the  syphilitic 
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gcnn.  It  shnnid  !>e  injected  into  tlie  muwIcK  or  the  vcintt  in  closes  n(  gr.  vij  to 
viij  (gjn.  o.j  to  0.(i)  [i>r  men,  or  gr.  vj  (^ni.  0.4)  fur  women.  It  has  given 
^<mkI  uvult)*  in  all  ^tajfos  of  syphilifl.  am!  in  a  niimlxT  of  casea  tlie  \Va*fierniann 
ivatrtirm  liaji  rliari^iirtl  from  ]iositivc  1o  negative,  t'a&es  of  t-iire  or  aiiielioration 
have  Itei'ii  rciMirtt^l  fmni  tliis  reiin'il.v  in  severe  fnrriiH  of  ocrebra!  pypliilis,  hut 
it  i!iw«  not  seem  to  be  of  benefit  in  metasyphilitic  diseBse,  lalie«,  ami  general 
jmnilvsis.  It  shntild  lie  givi-n  very  eaiifimtsly,  if  at-  all,  in  t-a.^si  wlicn^  the  pyes 
are  iiltueted  nr  tfie  fiL-art  is  weak.  The  inje<'tion  may  he  repeated  in  a  few 
weeks,  esiK'cially  in  eatsesi  where  the  \Va»*sennarin  rejictlon  remains  positive. — K.] 
In  addition  to  the  gpcciHc  treatment,  a  tfymptoitialic  inmlnient  in  nocetutary 
in  many  cases.  Narcotics,  loeal  applieattons  to  the  head,  electricity,  baths, 
etc.,  aix'  to  Ikt  used  aceorrling  to  the  same  rules  and  with  the  Mime  nlijeet  in 
view  as  in  other  ehrrmtc  hrain  dise-ases.  Frequently  the  a:tiological  Iruatmeat 
isiuarkMly  assisted  by  these  mcasurea. 


CiliiPTER   IX 

PR(X!KKSSIVE   GKNKKAL    PARAI-VSIS    OV   THE    INSANE 
{Paruti/tie  OcmaUia.     Paretic  DrmeiUia.    Gtntrai  Parai*) 

Preliminat7  Remarks. — Although  the  description  of  mental  diseases  is 
not  !i  pari  nf  tin*  plan  of  tliit*  Ixiok.  wo  niufst  nevertheless  make  lui  extrption  of 
mie  diseast;  of  the  siirt — namelv,  the  sn-i-aUed  progressive  gerifrnl  parulysis  nt 
till"  iimanc.  or  paralytic  dementia,  whieh  in  iiiedieal  parlani^-  ii^  nfton  ab- 
hrc'viiiled  into  "jiansis."  We  consider  it  advisable  to  make  this  exception, 
U'swurte  a  great  part  at  least  of  the  syniplnms  of  {luiieral  paralysin  are  purely 
of  a  physit'nl  nanire,  and  uW)  het-auKe  a  knowleiljire  of  this  liiwase,  which  is  so 
eoinuum  and  so  fatal  in  its  results,  Is  of  the  greatest  imimrlance  Tor  the 
general  prartitioner. 

Wo  muf^t  thank  llu>  I'reneh  alii-nij^t.^,  Hoyle  (1822)  and  Oalincil  (IS26), 
for  Iht."  (irst  eliniral  descriptions  of  general  parnlyKiH.  by  uhlrli  it  wa*;  more 
sharply  dilTen'TUiatcd  llian  previously  from  the  disn-aises  which  resi'mhie  it,  A 
more  aceiinitf  kPHUvledgc  nf  the  ditrerctit  syin[)tiimM.  ami  tlw  atiatomiral 
changes  lo  which  the  morbid  tiymptonis  must  Iw  referred,  has,  however,  only 
of  tale  years  tit*en  renden'd  prwsihle  by  the  intmhn-tion  of  better  methods  of 
invwtigati'in.  Aci-ordiogly.  wc  niiii't  now  cay  that  gi-mTiil  paralysis  is  a  dis- 
ease wbieh  niov  altiu-k  th<-  most  diverse  portions  of  the  ivhi>ln  i-eiilral  nervous. 
s\*«(etn  ' — the  brain  and  s[nnHl  ninl — at  Ibi'  sniin'  lime  or  wiicei-ssively.  al- 
though wc  can.  of  course,  malci'  nut  certain  rules  us  to  (he  predisposition  of 
indivtdujil  portions  lo  disease,  and  as  to  the  order  of  tho  syrn|)loms.  (Jeneral 
paralysis  hegin^  ninj^t  fn-fpiently  in  those  regions  nf  ihe  fprebrum  whirh  have 
an  irumecliide  Tclitlioii  lo  Ihi-  regular  course  of  the  psyehi<ral  >\iv\  certain  psyeho- 
tnotor  prncesHcs,  ^[rntal  and  motor  symptoms  nceonlingly  form  tlje  intro- 
ductor)'  features  of  the  disease  in  most  eases.    More  extensive  regions  of  the 

'At  prrtspnt  liAnily  nuytliinK  ia  known  in  rricmni  io  m  tirimar>'  inii'liRatiriii  of  thr prriphpml 
Dn-vce  in  thrt  gcuvral  piT>CMs.  The  priadptc  uf  such  nu  ini;>[iriitk>ti  would  >h^  readily  uiLrlcratood 
in  view  <tl  ttie  almoat  re^or  occurrence  of  dfgrncrnCJon  of  th^  [wrijihcnU  nerves  in  tftbc«. 
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ointrnl  iipiTous  sy^li'in  jire  ;,TH(limny  involvttl  in  the  morl»Hl  |in>re'*s,  wlifl 
goes  hand  in  lianil  with  a  profrret-sivc  dfgrneratiim  of  «ll  the  higher  intrl- 
lecludl  facullic*.  while  tit  thv  »amf  time  iiiaiiy  iihynical  dislurlMinctiw  depcndiitit 
upon  norviius  clmn>r<''*  cmi^'tuntly  iat*rfa.-*c. 

JEtlology. — (ieneral  paralysis  ia  a  common  discaiw,  and  apparently  de- 
iiiiinds  A  tu-avior  qiuila  fnnu  tho  hettcr  and  more  hijihlv  ixIiii-aUNl  olasse^  than 
(rmw  the  lower  nlassLw,  Wc  iiiuy  assume  thai,  on  the  avcnijrf,  one  tfiith  of  all 
patiunls  eniiimilteil  to  the  innane  asylinnii  are  general  [Kiralylii*.  In  ro<wt 
paticnU  tlie  beginninjr  of  tlic  disease-  falls  in  the  jR-rioil  luMwrrn  Uio  thirtieth 
ami  tiflielh  year.  The  dis^niMJ  is  mueh  rarer  in  a'lvanwnl  life.  In  y*ning, 
]ioople  under  twenty  it  has  hardly  ever  bL-eu  ohserve*!.  [Smfi-id  [iiindn-*!  cmw*:* 
of  juvenile  poneral  paralysis  have  been  rcjwrted,  almost  always  in  victims  of 
hereditary  Ky|)hi1i)t,- — K.]  There  in  no  dniihi  that  the  male  aex  is  much  more 
fretjuently  atfiited  than  the  female,  hut  the  mimlier  of  e-asos  of  j^t^neral  paral- 
y.«i»  anH)liK  women  is  rmt  verj  shihII.  [In  jii\eiiiU?  jian^sia  the  sexes  are  atiout 
eijually  alTitted, — K.j 

Thu  eaiise  of  jfciieral  paresis  is  always  1o  he  look«l  for  in  n  ]ircviou8  B>'ph- 
iliUc:  infeetittn.  l*arei«if;.  like  tahv*  dori«ali»  (7.  v.).  ia  one  of  the  nii'ta«yphilitic 
affectinni*.  Siicli  an  infectiim  t-an  lie  made  nul  in  at  least  «>venty-five  per  eent 
of  all  rawv.  In  this  n-j;iird  prei-tst*ij,  iln;  wiiiie  coiiditinns  exist,  and.  <»f  etmrw?, 
tJie  «uiii'  dilhc-ullics  in  Ihe  interjiretation  of  tliis  relation  an;  to  he  eoiiniderrd, 
Bs  WC  have  previously  nientionL-d  in  tho  account  of  tlie  depemlentx*  of  lalics 
dorsalitt  on  RyjtliiliH  (.see  page  3Z3),  a  circumstance  which  again  is  not  without 
t^ij^nifieancc,  since  the  most  intimate  ]}oints  of  connection  are  (o  l>e  found  be- 
tween talK-s  anrl  general  paralysis  ^rw/r  infrn).  If  we  consider  that  general 
jwinilysis  di'|K*iifls  upon  a  previous  sy|)hilis  we  have  an  wisy  explanation  of 
most  of  thi;  other  jiceuliaritii^  in  the  on.<Pt  of  the  tlisease.  ospwially  the  atMivc- 
menlirmed  inlluence  of  age  and  sex.  the  decldetlly  common  wenrn*m"(j  of  the 
disease  in  persons  in  certain  tallinpj — such  as  artists  and  ntlieerii- — ihe  fre- 
<|UOUcy  of  llie  ilisfase  in  lar^;  citie?!,  its  rarer  oi'eurn*nce  in  Itie  country,  etc. 

Beaideji  the  a'tiojogiisl  faitors  named,  which.,  in  our  opinion,  are  alone  of 
con-secjuenee,  all  other  "raiis^-R"'  of  general  paralvsis  may  well  Ih-  reganhnl  ait 
merely  pnnlispoiing,  Mnilal  overt'xerlion  luis  the  grealesl  significariee.  espt?- 
cinlty  if  it  lie  nsjineiad^l  willi  p>yeliii,iil  irritation.  In  inen-hnnls.  civil  officers, 
etc.,  who  siitfer  fi-oni  gi-iieral  jiaralysis,  sui-h  a  pn*vtoim  ovi-rexertiim  can  often 
he  made  out.  In  sonic  cat^e^  injury  to  the  head  or  in.M>laliou  ii^  claimetl  tn  be 
the  cause.  Hereditary  prwiisposiiion  to  ncrvonn  diseases  play*  perhaps  a  cer- 
tain part  in  the  origin  ()f  gi-nera!  |iaralysis,  Imt  hy  no  ineanM  a  vi-ry  largo  one. 

Clinical  History. — (Jeneral  piiralvsis  usually  iH'gins  so  slowly  and  gradu- 
ally lliat  A  ih'linitf  date  for  its  beginning  i-iin  Imrdly  ever  Im>  given.  In  »d- 
tlition,  it  is  often  clear,  at  a  time  when  Ihe  <li»oase  is  already  fully  i]evclo)>ed, 
that  certain  early  symptoms,  whoso  nature  was  at  first  not  correctly  recognized, 
ought  to  have  been  regarded  as  the  initial  symptom**. 

The  first  symptoms  of  Ihe  disease  in  the  psychical  domain  usually  consist 
of  the  gradual  appearance  of  a  change  in  the  whole  natiin*  and  in  tho  mental 
individuality  of  the  patient,  wherein,  however,  the  mental  disturbance  nsnally 
Khow»t  from  the  start  Ihe  character  of  wenVni'ss — that  is.  of  a  h-ssi-mtl  capa- 
hility  of  mental  exertion.  The  patient's  ordinary  mental  work  mi  longer  goes 
on  as  easily  as  before.     His  memory  is  uncertain,  and  there  arc  marked  for- 
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gt'tfulncjss  and  inatU-utivent'B*.  vrliich  won'  [HTvi<nanly  ijiiite  imiutssiMi,-  f<ir  liini 
to  I'xliiliit.  Tile  palu'iil  is  oftrn  rlisortlcrly  in  his  dit-s?!.  and  violates  the  ordi- 
nary sociiil  ruli-s  of  di-Tency  and  nmralitv.  Sint'c  his-  judpnifut  a.-*  to  the  value 
ami  sIj[nitimrK-i'  i>f  thiiij^s  is  uncertain,  he  comniii*  jmriKyjielws  Hetinn,",  wastes 
nunu'V.  cf>rniiiitit  crime.-*,  in  di!!JM>li]io,  ett.  In  these  respwts.  too,  ihi-  inrrcasing 
menial  dullnt-ss  often  appears,  since  the  |iflticnt  Iw^cnmi-s  ineapalile  nf  any 
hijrher  inti'Ilectual.  iivthi?tie  unjoyniient.  and  «intre  the  tswnv  oT  roliliT  feeling 
finally  lieciirnes  weak,  and  mtnhlG  Id  exert  any  lasting  inlluena*  ii|nni  his  ar- 
tion^K.  Hesidirs  all  lliesL-  signs  uf  heginnjng  iiientat  ueaknesH,  we  nfteii  notice, 
on  llie  either  linnd,  an  ahnnrnial  irritability.  Tlic  patient  easily  becomes  agi- 
tated, or  gels  angry ;  but  ihese  Tnoods  rapidly  past  away  without,  leaving  a 
lasting  inipTwsion.  We  eaj^rly  uncJerf^tand  how  this  change  in  the  whole  per- 
sonality of  tlie  )ialient  mii«t  iliffivss  and  alann  liis  family,  since  Ihi'  rehilivcw  at 
first  canrmt  niiderslmul  at  all  why  he  is  now  "  so  different  from  what  he  was." 

In  tlic  fii"st  periml  of  tin;;  disease  a  suhjti-tive  feeling  of  illness  is  frequently 
pre*M;nt.  The  patient  himself  notices  tliut  his  mental  capacity,  e!>pecially  his 
memory,  U  diininifshwl.  and  he  very  often  becomes  extn^niely  anxious  on  this 
account.  It  fnvpifiitty  hnpjiens  tliat  ci-iirtin  ^nbjertivc  r^eiiNnlinns  are  also 
noliofd,  a  fi-eling  of  confusion  in  Ilie  head,  pressniT  in  the  head,  dii!zine.«J', 
rheuiuulnid  pains,  etc.  The  t-leep  is  di-sturlnsl,  iis  a  ni!e.  and  also  the  ap|»3titc 
and  the  digestion.  If  such  a  patient  comes  to  the  physician  with  his  com- 
plaint!?, it  unfortunately  only  too  often  happens  that  he  is  in  the  beginning 
regarded  an  "neurasthenic,"  and  is  treated  areonlingly. 

f'arefiil  olwervation,  liowever,  may  usually  even  now  dir*cnver  the  diwuapc 
with  certainty.  The  beginning  nicnlnl  diulurlwinee  ts  iisnally  more  apparent 
to  the  family  than  to  the  physician,  who  has  not  known  the  patient  In-fore  nnd 
who  SIX'S  him  only  ein-HJirily.  but  it  is  a|it  to  bet-oine  inanife--l  on  a  somewhat 
more  searching  examination  of  the  patient.  We  generally  succeed  best  by  mak- 
ing the  patient  reckon;  lie  oft(-n  makes  the  greiitii*t  mistakes*  in  simple  exam- 
jdes  in  nndtipliralion — i'si«i-ijdly  doen  he  fnil  in  mental  arithmetic,  etc. 

f'ertjiin  mntnr  syniplnnis.  Imwe^'cr,  which  usually  )f>nK'  on  in  the  early 
stagrs  of  IIk-  diM'asc  lire  uf  the  gienlcvl  diagiuc'lic  signitic'anec',  e^pl■eilllly 
peculiar  (iisttirliance«  of  spcecli  and  liatjdwriling.  'J'lie  pnralylic  disturb- 
ance of  lipeecJi  shows  itself  first  in  the  form  of  s(und)lirig  over  syllaMes, 
or  lilornl  ataxia.  The  inilividuai  couni!  (in  distiiu-tion  from  Imlliar  piiml- 
vsik)  can  lie  pron<iiineed  quite  i-orreclly.  but  (lift  i-(imbination  of  diifereut 
MXinds  in  till'  wlmli-  vmnl  cjinsef.  illereil^ill;;  dillii'ullie>.  It  is  a  gooil  plan,  in 
order  to  leengriizc  the  tifst  beginnings  nf  lliis  ^yiiiptmn,  to  have  the  patient 
pronounce  a  few  diflicult  words,  nuch  as  "third  riding  urlillery  brigade," 
"  roprewntativc  gnvemmenl."  ''  initiiilive/'  "  electricily,"  ele.  Wo  often  hear 
'■  artralleriry  "  instead  of  "artillery."  and  like  blunders.  In  the  bder  stages 
of  the  disea.ne  the  sfieerh  is  pomeiiines  almost  wholly  incomprehensible.  We 
alsfi  nbsene  other  more  complicatLHl  apbasLc  disturbances,  such  as  paraphasia, 
peraistent  repetition  of  the  same  word,  etc.  In  unch  eases  the  patients  are 
sometimes  no  bmger  able  to  n-ail  any  sentenee  correctly.  They  at  times  put 
in  entirely  different  wortU.  sn  as  to  nuike  utter  nonsense,  luit.  they  do  not  notice 
it  themselves.  The  abnormal  associated  movements  of  the  facial  musetes  on 
Bpenking  are  also  often  to  lai  observed,  and  are  very  characteristic.  The  voice 
of  general  paralytics  often  losea  ita  power  of  modulation  and  becomes  weak 
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anil  ifiiiph — pymptoms  whu-li  <k-[it:'nd  upon  n  dcffclivf  inm-natitin  nf  Ihf  vort! 
fordti.  The  charge  in  the  hamlwriting,  to  \v:  olim-rvod  in  gi'npral  paral>-iii's.  i» 
even  more  chHrayleriptic  than  tlie  disturbance  of  fpet-ch  (we  Fig.  "ilO).  Thip 
is  at  first  purely  of  a  iriolor  nature;  the  letter*  arc  uncyrlain,  irn^lar,  and 

Fio.  2tfl, — ExamiilM  nf  handwritinit  in  Rcneral  pamlyaia;.  Attempts  mftdo  by  patirnU  id  th« 
DnnvtTB  liiMuiv  Hu«|jitjil  to  writ*-  "<i<>d  aavo  the  Cotiiuufnwtallh  of  M»MBchuM-tta."  B»- 
sidi-a  the  irMor  iliBtiirhanco,  the  frequent  oniiodion  of  cvrttiiii  li^ttcra  will  bo  iiaticcd,  c.  s-i 
"ManrliurtCii"  fur  "M)M«urhuactt«."    lu  the  lavt  two  the  LtuiilM-ntiiig  is  Almoat  wholly 

illcoibk. 

tremulous.  A  psychiral  farlor.  however,  also  bIiowb  Itnelf;  single  letters  arc 
omitted.  Itie  ilnt  nn  the  (  find  the  marks  of  piinc-tiiation  are  forgotten,  the 
patient  rt'iisrs  to  kin^ji  <iij  lliu  lines,  or  leave  a  Uxv  margin,  etir.  As  the  di^a^e 
advaiicetii,  the  disturbance  in  the  handwriting  grndualty  inrruASCK,  mi  that  the 
writing  may  finally  become  wholly  ilk-frible,  and  niay  consist  merely  of  isense- 
Iei»9  scratches. 

Be«ide!<  the  ebjiiigt'«  in  the  sjHNK'b  and  I  he  bandu-riting,  which  we  have  jui*t 
briefly  deserilwHl,  nthi-r  physical  dislurl)ances  are  often  iiuitc  early  isyniptoms, 
and  prove*  in  hnw  many  pnrls  of  the  nervous  system  at  once  the  disoasfl  may 
begin  itj*  work  of  destruction.  The  enndition  of  the  pupils  (wiMH-ially  in  of 
importance  in  diagnosis.  They  are  often  untvjiml.  and  al^^o  show  n  reflex  im- 
mobility (see  page  .349)  in  a  large  nmnber  r>f  ensei*,  especially  in  those  in  which 
other  taljetlc  ^yniptonitii  develop  (ciWp  infra).  Transitory-  orular  paralyses  are 
at  times  early  ttymplonis.  Not  Infrecpiently  we  find  quite  early  changes  in  the 
tendon  n-flexes.  very  often  a  decided  increase  of  the  patellar  n'fle.x,  or.  in  other 
cases,  absence  of  the  patellar  reflex,  which  latter  has  a  much  more  positive 
value  in  diagnosia — it  is  almoet  invariably  a  tabetic  eymptom  {vide  infra). 
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The  association  of  reflex  immobility  of  the  pupils  with  an  increase  of  tlie 
imtcllar  ivflex  ifi  nut  iirK'tmiriHUi.  In  tlie  <1i!^(ribitlinn  of  the  m-iuMirv  imrveK  we 
niiiy  iiK'ution  as  repraUtllv  oliricrved  syriiptorns,  neuralgia.  uUacks  of  migrfiine, 
and  liualljt'  optic  atrophj',  llie  latter  u^^ually  at*  one  Bymplom  of  a  coeiisling 
tabes. 

The  changes  in  the  eerebro-spinal  fluid  arc  ontirely  ^iTiiilar  to  those  fonnd 
ill  l«l»frt  {rf.  pn^''  •t-'J-'i).  viz.,  incrpase  nf  lyiii|ili(i(y!<'M  lunl  inr-reasR  in  the 
amount  of  nlbnitii-ii.  TIw  WiiBsiTiuann-l'lunt  ix-ndinn  is  nlmn'^t  always  pos- 
itive wtili  th<^  I)Ioih1  »eriim  as  well  as  with  the  cerebrK-Hpiiial  Hiiid,  a  hirtber 
proof  of  the  syphilitic  origin  of  paresis.  Under  t-iTlaiii  t'irciiiusitaiices,  all  tlieHu 
coiuiitions  are  also  of  great  »liupnr>slic  valno. 

\\\'.  often  say  that  iJiOMi  caM's  hclonj^  tn  tht'  "chisslfal  ffirni  "  nf  nt?iu*rfll 
paralysis  wIiltc  an  initial  "sta^o  i>f  dipri'ssiop  '*  wilh  a  nielaiicluily  iL-ndenL-y 
is  followed  by  a  secoiid  stage  of  "  niauiucal  exaltation."  This  is  the  »tage  where 
tlie  dt'lurtioiw,  wliieb  are  already  <|itite  pronoiinceil,  assume  more  ami  more  the 
charact^T  of  "  ^'nind  iflcu'*,"  and  thiiri  exhibit  the  '"  dt'lusioii;'  nf  grandeur" 
which  have  for  a  long  time  bf«n  fjeanTfilly  rt-jiardod  a-t  <jndnoiin.  Tlie  first 
signs  are  often  found  in  (ho  [jaUiiutV  ^lalemeatf^  Ibut  he  is  now  inmdi  belter, 
that  he  is  "very  well/*  that  he  fwls  "very  strong,"  etc.  Thwe  dehicions, 
however,  often  assume  gmdunlly  a  nmre  exagj^eraUHl  form — the  patient  con- 
siders hinif^elf  cfHirmnusly  rlL'li,  he  owns  tbdiiinarHls  of  palaci's.  mdliotis  nf 
dollars,  haj<  made  the  ffreatcst  inventions,  couijider.'*  hiinself  the  Kmperor 
Napoleon,  Christ,  a  "hi;,'her  (hjd."  etc.  Any  jud^'inent  ai*  to  the  absurdity  of 
tln>*e  ideas,  and  as  lo  (lie  sad  cnntrast  betwi-i'n  hlH  claims  and  (he  reidity.  has 
alrt-ady  lut-ojfie  liii|iitsslljli>  (o  him;  but,  nf  eniirHi-.  tht'te  iin*  t-ven  now  oeoa- 
sional  reinis.-*ioQ9  iu  this  condition,  when  the  patient  is  clearer  and  rewarnizes 
temporarily  tlie  morbid  {-haratrter  of  his  delnsions. 

We  muiit  not  think,  however,  by  any  meanfi.  that  the  di'liiKinn  of  grandeur 
is  necesi^arily  an  invariable  symptoin  in  ^'cneral  piiralysis.  In  many  cases  (the 
so-railed  "  depresj^ive "  furiri  nf  ^i^ncral  jmnirysi^i)  Uie  initial  iiiehiueholir'- 
hyiMM-lumdriaeiil  cnndilioii  cnntiniips.  Tin*  rb-liininns  thai  appi'nr  pnss<.*ss  llie 
same  coloring:  the  patient  claims  that  lie  can  no  longer  eat,  that  he  is  pniHoned^ 
that  he  ha*  lost  his  head  or  au  arm,  that  he  iw  Fcry  pmall  {"  ilflirr  mirro- 
miiniatfue  "),  etc.  Sometimes  jieiile  and  severe  conditions  of  anxiety  come  on. 
In  otlier  cases,  again  (the  agitated  or  nianiaenl  foirii  of  general  paralysis), 
there  are  states  nf  violent  exeiteineiit,  in  which  the  patient  raves  lotiilly.  erieji. 
and  tries  to  destroy  whah-ver  falls  in  hit*  way.  Suc-h  slates  (utmetinics  alternate 
with  deluiiions  of  grandeur.  Finally,  we  see  cases  of  patients— Hnd  this  is  the 
most  frequent  form — who,  in  their  mental  relations,  present  simply  the  symp- 
toms of  a  mental  en freb lenient  gradually  inrreitsing  to  eoini)h'te  dementia, 
without  ever  showing,  in  any  notable  form,  states  of  excitement,  tlie  develop- 
ment of  delusions,  eU*. 

While  the  intellectual  life  progresses  to  utter  miin  in  the  ways  just  statefl, 
the  physical  disturbanec!*  of  the  di^ase,  as  s  rule,  gradually  advaiu-e  from  had 
to  worse.  In  many  cases  ataxia  of  the  extremities  develops,  and  also  lo.'W  of 
aeneibility  and  vesical  distnrlianet'.'j — in  sliort.  tlip  symptoms  of  talies.  In  these 
cases  the  tendon  reflexcj*  an*  almost  always  lost,  and  the  pupils  are  often  im- 
nmhile.  In  ntlicr  rarer  east's,  however,  there  is  actual  pandysis.  flrsl  in  the 
lower  and  IIilii  iu  tlie  upjier  extremities.     In  tlu^e  eases  the  tendon  reflexeft 
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are  often  irK-rpaspil,  so  thai  tho  picture  of  "  spai<tic  paral>Min  "  develops.  A^aiD, 
ID  other  caaett,  bulhur  Mniptctrns  apprar,  Kiu-h  a&  ilietiirlMUiceB  in  swaltowiog,  or 
niiwticatorv  puralytsi^,  and  also  ocular  paralyses,  usuallj  as  u  pari  of  the  talioIJc 
ftvmptom-t-omplex.  otc. 

I'oculiar  attjicksi.  tihich  are  among  ihe  commonost  and  most  choraclcrisUc 
HVniptoms  of  gt-ncral  paralvrt*.  aro,  howovpr,  of  apwial  intiirost,  ai«l  sitiuntuncA 
I'vpn  of  niarki'il  importance  in  {liagiiosis.  Tlu'se  ''  paralytic  attacks  *'  m  their 
milder  (Ifgn-es  siiiticliiiKrH  appear  pvl-ii  in  coiiipHnilively  early  stageiJ  nf  th* 
dii^east'.  Tlien  tliey  UiiUHlly  consist  of  attacks  of  vcrii^ti.  an  uliwTiriiij:  uf  con- 
sciousness, or  even  a  lo^::  of  conKciouj^TH-ss,  oiiiinjf  tin  <|uiie  liiulitenly.  and  last- 
ing from  a  few  xniniittK  In  half  an  hour  or  more,  and  they  are  not  infrvqufntly 
associated  with  mild  liemipleiiic  or  monnplc^ip  syniptomj*.  We  very  oftpn  ?««, 
lu'sidi's  till!  viTli;;o,  »  tiMiipurary  ffeliiif;  <pf  weaknej^s  in  the  rijflit  ami,  ans^x-iateU 
with  a  markr'd  aphasie  dislurlMirice  of  .*>|)ec-('h.  To  this  llien*  is  tifli-n  ailtled 
some  slight  twitching  in  the  olTeiiwl  exto'inities  or  in  the  Uhv.  hi  the  further 
course  of  the  (lisease  the  attacks  usually  increase,  aofl  are  lernietl  up«)plecliform 
or  GpilepLiforiu  paralytic  iUta<'k.-<.  artorilirij;  as  thtr  conditions  of  pamlyis  or 
spasm  prmlominate.  The  e](ih-piifor(ii  iitimki'  may  i)ft<-r  he  repeated  with 
great  fri'ipiiMicy— thirty  or  forty  attacks  a  day  or  m«irc — diirinji  which  time 
the  patient  reiimius  in  an  niieunsciunti  state.  If  the  |>atienl  gradually  retnrtw 
to  consciousness,  sontetinies  only  after  a  week  or  two,  we  very  often  see.  as  n 
result  nf  sn»h  seven-  attacks,  a  permunent  impainneiit  if  fhe  ^neral  cnmlition. 
an  intrease  of  the  dementia,  etc. 

The  nthpf  organs,  apart  fniiu  the  nervnus  system,  are  only  secondarily  im- 
plicated in  llic  miirliid  proii'ss.  However,  the  nol  infretpient  assoeialion  of 
paresia  with  syphilitic  or  metasyphililic  vascular  afftHtions  (nrteriusclerosie, 
oneiirisni  of  tlie  iiortii.  etc.)   is  deserving-  of  uttentioii. 

The  temperalurt',  as  a  rule,  is  apf)ro3cimatelv  normal,  or  often  somewhat 
Buhnorniftl.  hut  very  uiarkiH)  chaufieA  in  the  lempernlure  ocfcur  in  tv)nnection 
with  the  paralytic  attacks- — sometimes  eh-valinns  and  soniPtimiTi  very  <h>ep  de- 
clines. 

The  whole  rlitration  of  the  ilisease  is  iu  some  rases  ordy  a  few  months  (Oxe 
"galhiping"  forju  of  j^cneral  pundysis).  usually  it  is  two  or  three  years,  and. 
sometimes  much  more.  The  most  rapidly  fatal  form  is  tluit  in  which  there 
is  ver}'  soon  a  marked  emacinlion  and  a  rapid  loss  of  stri^n^h  as  a  result  of  the 
plecple-ssupss,  the  constant  unrest,  and  the  refusal  of  foot!.  In  other  cases 
death  eui^iies  from  the  jjraduid  ami  general  loss  of  slrcngth,  or  in  a  paralytic 
attack;  nr.  finally,  as  is  frerpienlly  the  ease,  from  the  onset  of  set-ondary  etm- 
ditioQs,  such  as  severe  bedsores,  pyeloeyslilis,  tuberculosis,  intestinal  dis- 
eases, etc. 

Pathological  Anatomy  and  Nature  of  the  Disease. — f'onsiderinicf  the  (?reat 
dirticulty  of  an  accurate  miiroseojiic  examination  of  the  hrain,  it  is  not  strange 
that  our  knowli^lge  of  tin-  pathohtgical  anatomy  of  general  paralysis  is  still 
Tery  defective.  If  we  except  occasional  inimalerifll  changes  in  the  skull,  such 
as  hyfH>roslo6es  and  ihc  like,  nr  in  the  meninges,  such  as  hematoma  of  tlie 
dura  or  secondnrv"  thickening  of  the  pia  over  atrophied  fiortions  nf  the  brain,' 

*  [An  sdhvaioa  of  the  ijib  niatcf  to  lite  brain  sulwlanpe  U  v«ry  ot»rwrt«nBtio.    This  sdhMko 
may  bo  »o  finn  that  tiits  of  ti)«  oort«x  tav  tcm  sway  vn  eudeavoriDg  to  Mparato  the  pi«  from  ttta 

brivia.— K.) 
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the  first  tttrikin^  nnd  at  any  rate  nifwt  important  anomalv  seems  to  be  ths 
atropliy  of  tlie  brain,  whii-h  iitfofts  cbicfiy  tlio  untoridi-  Iialf,  esinn-liilly  llic 
frontal  IoIh's.  In  tliis  rc-^Jdii  tln^  rdtivolnlioim  nm  very  miu'li  <liiniiiislie»]  ami 
the  lissurfs  art*  widt-;  the  weight  of  the  anterior  portion  of  the  hrain  may  be 
rn^iuewl  (o  one  fourth  oi-  one  tliiril  at  ihe  unrrnal.  If  we  examine  the  con- 
volutions  microM-opically  we  find  that  the  dimimition  of  the  whole  orjran  de- 
pends ctiii-fly  UjiOii  a  loss  of  nervous  eleinenl^^.  The  corlex  iif*iin!ly  shows  the 
(^rmti'.it  ehanp's.  The  ehatiges  in  lliu  tienoiis  clenieiils  theiiisi'lves  arit  (he 
inortt  ith{N)rta[it,  nml  eoiittist  cxrHinlially  of  a  degenerative  atrophy  of  llie  gaii- 
i^iion  cells  and  nerve  (Uiera.  We  niusl  mention  Mpoiially  that  in  tliu  eortex 
of  the  frontal  hilx"*,  ej=iH.(-iiilly  niarkcn]  in  the  istrai^dit  c-onv.dution  and  in  the 
islanti  of  l!ei],  ami  aI>o  in  *nher  portions,  we  can  make  cml  \\  ilh  (i-rtjiinty.  hy 
the  aid  of  gi>od  methods  of  esamiuatiou,  a  very  Mii^ideraUle  lohs  of  the  line 
medullary  nerve  fillers,  niiiinly  thtwe  whieh  run  parallel  with  the  surface,  and 
henee  are  termed  *' a^Tiwiation  fibers"  (Tutwl;)  :  hut  signs  of  degeneration 
and  atrophy  are  alttayn  to  he  teen  in  the  ^•ani.dion  ei'Us  Llieiiiselve-s.  In  addi- 
tion to  this,  marked  chanj.^--*  are  al^o  found  iu  the  in-nr-iglia  and  in  the  vaseular 
anil  lyniphatie  sVNtenis.  Niiiucrnus  details,  which  have  been  reeently  deter- 
niinwi  (Nissl,  Alzlwirner)  eannol  be  difieuK-ted  here.  The  difTuse  infiltration 
of  the  cheaths  of  tlie  lytnphnLie  vcs*-el8  with  phtJ^ina  eells  and  lyiiiphoeytes  is 
the  most  eharacterisiic  eJian^'e  in  partsJH.  At  any  rale,  wilh  Tiirxek.  Wer- 
nicke, and  othertJ,  1  am  entirely  of  the  opinion  thai  wu  have  to  do  wilh  a 
primary  prwess  of  (Tej;tnerative  atrophy  of  the  nerve  filters  and  nerve  cells,  to 
wfiieh  the  inereasw?  of  the  eonnectJve  tissue  and  the  fio-calUil  "  inflarnniatory  " 
ami  infillratlve  ehan^es  are  only  a  secndary  iidflitiius. 

The  aniitoiiiieal  aJTiruon  in  j^cneral  paralyt*is.  moreover,  is  by  no  means 
limited  to  the  c-erehral  eortex.  We  can  almost  always  make  out  marked 
changes  in  the  nerve  tissue  and  tlio  interstilial  Rubplance  in  the  deeper  parts, 
also,  in  the  while  sulKsIaticu,  mul  the  central  gangllu,  Tlie  eoexi-stinp  chftnges 
in  th(^  spinal  rnrd.  first  aecu  rat  el  v  destTibcnl  bv  Westphjil,  Hiid  since  then 
reeognizi'd  as  almost  constant,  are  of  especi«l  inlerest.  Tliey  usually  eonsist 
of  fasHciiIar  systemic  degeneration  of  the  lateral  columns  (the  pyramidal 
tract)  or  the  posterior  columns.  A  large  part  of  the  physical  disturhanc-es  of 
general  paralytioji,  sneli  ns  talietie  spiiptoms  or  spastic  paralysis  (vide  /iiiprn), 
are  eertainly  due  not  In  the  cerebral  disease,  but  to  tliertc  accompanying  changes 
in  the  spinal  cord.  - 

Accordiugly.  we  Iwlieve  that,  on  the  Itasis  of  our  present  knt»wh>dge,  we  can 
best  conceive  the  nature  of  geiuTfll  pnralysis  in  the  following  way:  By  the 
action  of  certain  toxic  substances  depending  on  a  previous  syphilitic  infection, 
there  is  a  graduflllv  progressive  destmolion  of  nerve  tissue  in  the  most  diverse 
portions  of  the  nervous  system.  The  elinieal  symptoms  must  naturally  differ 
aeenrding  to  the  significance  and  function  of  the  alTeefed  fillers  or  cells.  A« 
a  rule  certain  cortical  rcgioTiji  of  the  ccrebnmi  arc  first  diseased.  The  dis- 
turlianctfs  nf  speech  are  prohnhly  dppen<!cnt  upon  the  loss  of  fibers  in  the  left 
island  of  Reil,  the  disturbances  of  intelligence  upon  the  destruction  nf  fibers 
in  the  eorlev.  partieidurly  in  the  frontal  lolie.  We  may  also  make  out  eorre- 
sjKuiding  analniiiieal  changes,  either  cerelirnl  or  spimd.  as  an  explanntinn  of 
tliL'  later  lunlnr,  tiibetie,  and  oilier  svinptums;  but  in  many  cases  the  order  in 
whieh  tlio  dilferent  sections  are  affe<'tv(l  varies  considerably.    We  have  seen  in 
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a  prpvioiifl  ftei-tion  (ecu  pHge  liflft),  tliHl  llie  wlmlr  ]in«-i*ss  iiiny  Ije^iii  wHIi  a 
spinal  disease.  r.'S(»c('ia!ly  tabes  dorsalift.  to  which  llie  paralv^is  is  "  mliUil " 
later;  but  wc  miisl  iimlcrsluiiii  that  Ihc  two  t-omlitions  «ri'  wholly  aiialngnus 
to  anii  foiiixlinalt!  witli  cnch  other.  Both  are  parts  of  the  same  depenerative 
pmrpjis,  whii-h  i-aii  nccnjiiplish  it«  work  of  dwlruction  in  the  niof^t  diverse 
regions  of  the  iiervoiis  i>_vsteni. 

No  cnnrsi'  nnntntiiical  li-sions  can  he  niadi'  out,  as  a  rulu,  l«  explain  the 
paralytic  Mttmkf^.  hul  it  ic  vtry  pniliaUh*  tliiil  Micy  drpenii.  at.  leiwi  in  great 
part,  upon  ilir  chnnp^  in  llie  irvtlor  ^-ntral  )-<invnlii1i(ins. 

Dia^osis. — Siiu-e  tht*  dlagnoBie  of  lieginninj^  general  paralysis  is  of  the 
greatest  prju-ticat  iniiwrtflnt*,  we  will  once  more  mention  briptly  all  ihoi« 
Byiiiplotiis  which  n\i:  fs\n-f\n\\\  tn  htr  e-nii.'.iden'd  in  diagnoi*i.«:  Striking  allt-ra- 
tioii  in  the  imtiin.'  find  the  licliavinr.  rajiid  ami  nintivch'SM  i-luingi-  in  tlw  dis- 
position, iltsturhaii(,-e8  of  uieinory,  loes  of  intu'lligence  (faihire  in  reekoning. 
etc.),  the  thurncleriatic  changes  iu  the  speech  and  liaudw riling,  and  iinally 
the  eooxifiting  MiniAtio  symptoms — ini^piality  of  the  pnpllr:.  Jnnnnbility  of  the 
pupils,  loss,  or  [more,  frequently]  incroaKe  of  the  tendon  reflexes,  and  niild 
parinlylic  attacks,  such  as  vitIpko.  ilisltirhain-i*  of  spiTch.  leiiipuriiry  dii^liirhancR 
of  jntitidii  in  one  arm,  ete.  [Kxrirnitmtimi  nf  the  i-erehro-spinal  tUiid,  obtained 
by  luJiibar  puiu-ture,  ii#  often  of  great  assistance  iu  the  tiiagunsis. — K.] 

We  would  also  nieiiLinn,  ai*  especjjdly  eonnnou  and  dis4i.-<trous  mistakes,  that 
the  fyniptonus  of  general  paralysis  are  often  misunderstood  at  first,  and  are 
regarded  ns  tlie  signs  of  irutnoraliiy,  tho  finhire  of  the  sense  of  duty,  etc  It 
also  fn-tjueiilly  happens  that  general  paralysis  is  at  first  regarded  as  simple 
neurasthenia  or  liy|Miehorulriasisj  and  Ireatetl  aceordingly. 

Aw  ft  rule,  grneml  paralysis  eau  be  eerlaiuly  distinguielied  from  other  or- 
gajiie  nervous  diseases  by  careful  attantion;  but  of  course  wc  nut?t  add  that 
in  some  cases  cerebin!  tumors,  guniimitniis  prr)eesses,  and  especially  oerlain 
caees  of  nndtiplr  selerosifi,  may  show  a.  type  nf  disrasc  very  like  general  pa- 
ralysis. Siiriple  senile  dementia,  due  to  arteriosclerosis,  and  certain  forms  of 
elironie  alcolinlism  may  also  be  eimfiiMC*!  with  general  paralysis. 

PrognOBis. — The  prognosis  of  general  paralysis,  like  that  of  all  chronic 
degcncrativu  eomlittons  of  the  central  nervous  system,  is  wholly  unfavorable. 
At  prewDt  we  know  of  only  a  small  and  dei'reasing  number  of  (doubtful)  re- 
covfiries.  but  tliere  are  many  easps  where  there  is  a  temporary  improvement  in 
the  condition,  n  "  ivmission,"  t*niiiftiini's  of  a  considerable  drgi-et?  and  lastinjf  a 
long  lime.  [l)aiia  has  recently  ri'ported  ee%enil  cases  of  apparent  rei-overy 
after  the  use  of  uienrury  in  the  early  stages  of  the  disease. — K.]  The  earlier 
the  paticnl  comes  under  proper  care  and  treatment  (he  sooner  may  we  hope 
for  such  a  favorable  tnrn.  Of  course,  as  we  have  said,  relftp«<cs  of  the  disea.so 
almost  ahvays  come  on  later.  Thri.<e  vaft^  osiH'cially  are  to  be  regarded  aK 
unfavoraliU-  in  wliidi  other  ]»hysical  syniplnnis,  cs|Mvinlly  of  a  spinal  natun.*:, 
60on  set  in.  and  in  which  the  whole  nutrition  of  the  body  rajiidly  suffers. 

Treatment. — As  suun  as  the  disease  is  recognized,  the  first  and  impera- 
lively  necessary  injunction  must  he  to  remove  the  patit'nt  from  all  physical 
and  intellectual  exertion  as  well  as  from  all  mental  excitement.  The  patient 
must  therefore,  if  possible,  withdraw  from  buBinesii,  which  up  to  that  time  he 
may  have  tried  to  carry  on.  Hi.-*  methods  of  life  and  his  diet  tnust  be  regu- 
lated, and  every  oxces*  must  lie  forbidden.     For  the  cases  which  even  at  first 
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are  USOciated  with  states  of  great  mental  excitomenl.  Ihn  commitment  U)  a 
proper  asvlum  is  ofu-n  must  iirj^t'iitly  to  he  rwrcirnnieiKKil,  while  for  ease*  that 
rluring  tlioir  course  nhow  simple  mental  weakness,  caru  iit  lumie  is  oflen  sutli- 
cient.  Only  hy  a  liiiiely  reccgtiitinri  of  the  (ii^niift'  anj  hy  adojttinf;  tlie  a])- 
proprialt  mrafturas  ean  the  patienff*  relatives  hi;  s])ar<Hl  the  many  ilisji^jcable 
experiences  whirh  wmiUI  otherwine  undoubtedly  f»ni<iie. 

In  [cjmnl  lo  thi^  tmiltiitMit  nf  Ihe  diwase  itself,  we  shoultl  advlfte  innnrtinn 
with  nieri-Hrial  oinlnienl.  esjH'i-iitlly  if  we  eim  ilisenver  a  previous  syphilititr 
infecliiiii.  Art  a  nile  we  oufjlil  not  to  expert  imtrli  sueeess  from  this  ajiy  more 
than  in  lalK-s  (see  pajfe  Hf.8),  but  we  may  perhape  check  the  advance  of  tite 
disease.  We  RhoiiUl  iherefore  ti^'  the  antliiyphilitlc  tre-atmttnt  eliieHy  in  the 
initial  stages  of  tlic  ili^-ease.  and  also  in  the  cast-s  where  the  su:*pifion  that  there 
is  also  j^iunmalous  syphilis  i.«  jiiytidfil  Tin-  |)rcpiinitinn.s  of  ioiUn  aro  fi"e- 
f)iiPiilly  prt^scrilwd,  either  ainre  or  in  ennilji nation  with  lir*iriuds. 

Furthennorc,  wc  shoiitd  try  tupiii  baUis.  with  cool  t<pon^itig.  half  baths, 
with  brief  domlies,  and  also  a  cautious  applicatioa  of  electricity  (frulvajiiza- 
tioa  of  the  head  and  spinal  cnrd),  and  pres{!ril)e  internal  ivnieiJies.  e«|wcially 
ergotin.  We  need  not  go  more  fully  here  intfi  the  numerous  symptomatic 
details. 


CHAPTER    X 

CITRON'IC    TTVPROrEPHALUS 

(MeningiliA  irfoaa  Brn/n*ni(onim) 

etiology  and  Pathology. — Tticpeated  mention  has  been  mn<1e  in  prereding 
chnpti-rs  of  ihc  tici'iiririu-e  nf  tlropHv  in  the  ventricles  as  a  ^i*)|ii('I  tji  other 
ci^reiinil  diseaHcs,  such  as  nieiiiiiyilts  and  tumors.  Bi'jiijles  lliis  "  scnuidiiry 
hytlroccphiilus."  a  collection  of  tluid  in  tlic  vcntrictcft  may  he  o.f^ymptoin  of  aa 
apparently  idiopalhic  primar}'  disease.  This  is  observed  most  of  all  in  the  new- 
bom,  or  at  iea.-t  in  young  children. 

Little  if:  known  with  certuinty  about  the  causes  of  chronic  hydrocephalus 
The  nssiimjitioii  is  very  fret|iicnl!y  iruitle  that  the  condition  is  the  nwiilt  of  an 
inflammation  of  the  cjxmflyma  of  the  ventricle,  which  itself  occurs  either  lie- 
fore  hirth  or  very  m*m  after,  hut  the  autopsy  often  fails  lo  supiwrt  this  idea. 
Our  knowledge  is  ei)ually  uncertain  as  to  the  exiii'tonce  of  a  i^tasis  due  lo 
mechanical  oh.stmction  (obliteration  of  the  foramen  of  Magi'ndii?,  etc.).  Syph- 
ilis, drunkenness  in  the  progenitorK,  etc.,  have  hoen  reganletl  a»  predisposing 
causes;  whether  justly  or  not  is  uncertain.  It  has  been  repeatedly  nhscn*ed 
that  the  di?ea«e  ha>'  attacked  several  children  rif  n  single  family. 

Thi'  most  iiriportant  physical  sign  of  hydroccplialus  in  children  is  enlaigp- 
ment  of  the  heail.  The  circuiuference  of  the  skull  may  even  in  the  first  year 
of  life  lie  fiO  to  80  cm.  Ustually  the  frontal  hone«  and  the  parietal  eminences 
arc  ej^pccially  priniiinent.  The  cranium  hccomtis  gra«hmlly  almost  as  thin  and 
Irniislucf'Tit  jis  pji|KT.  The  fondinelles  and  sutures  ^npe  widely.  The  brain  i^ 
flaltcm\l  out.  so  n<  to  seetn  aluiosl  like  a  Iwig,  filled  with  Ihe  liydMicephulic 
fluid.  In  well-marked  casc's  Ihe  entire  Ihiekness  of  the  heiuisphcres  is  fre- 
quently not  more  than  an  inch.    The  space  within,  containing  the  serous  ef- 
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fiisifin.  roprcsont";  the  enormously  ciiMondwl  ventricle*,  partirularly  the  lfit<»ral 
ventricles,  although  the  third  and  fourth  ventricles  are  quite  often  dislt-ndttl 
also.  The  wnlls  of  the  vpntrlcleit  are  often  strewn  with  minute  grnnulalions. 
or  they  present  a  reticular  hypertrophy.  The  hydrocephnlic  fluid  iisuhIIt  ha> 
llie  nppcaninee  of  rolorle:*^  jctuiu.  iiiul  conlnins  a  very  M\0\i  nniount  of  al- 
huinen,  if  any.  The  fii^eific  gravity  is  aliout  1.001  to  1.01)6.  The  nniount  of 
fluid  uiiiy  he  n  quiirt  orniore;  but,  of  coureie,  there  is  a  great  variation  in  tliiK 
respect  ip  difl'erpnt  eu.<ert. 

Cnn)j:e-nitnl  hydroc-ephalus  h  often  associated  with  other  peeuliarilies  or 
defects  in  the  structure  of  the  brain,  wliich  wr  eaniuit  iiicutton  |H■^^ 

Clinical  History. — Sometimes  o  child  is  born  with  hydrocephalus  m  far 
dovi'Iopi'd  as  lo  occasion d^'stocia.  ri-ually.  however,  the  pareui.-*  notice  nothing 
peculiar  alMuit  the  eliild  for  some  weeks.  Then  they  are  alarmed  by  the  gradual 
fwi'lliiig  of  ilie  hwid.  As  a  Imsis  for  determining  abnormal  Hize,  wo  may  men* 
tiriri  tb:it  iimlcr  iioriuiil  (yrnrlitioiif  tlie  circiniiferencc  nf  the  hr^d  af  birth   is 
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about  30  tn  40  cm.,  at  the  end  of  u  year  iih*nit  45  cm.,  ami  fntrn  that  age  to 
puW'rty  tliere  \s  a  ^jradual  approacli  to  a  circumference  of  about  50  cm.  The 
p(>s>-i)l)le  diiiien.-iion^  in  (4in)ni<-  hydrocephalus  have  Irh-u  already  pliitcil.  Tlie 
increaf^e  in  circumference  is  often  quite  rapid,  amounting  in  two  or  three 
vecka  to  1  or  2  cm.  ITaually  the  swelling  la  lulerahly  Byminetrieal,  Init 
lioinetinte.t  the  greater  ineri'ase  is  in  the  antero-postcrior  diaiuctcr,  making  the 
skull  drilichoci'pbiilic.  At  tiiiits  ibe  rTitc  of  expansion  may  Ik*  parlicidarlv 
rapid,  and  then  at  other  times  it  may  seem  to  bo  suspended.  That  the  fou- 
tunelles  and  suture;*  remain  widely  oi>cu  lias  aln-ady  been  mentiom'd ;  some- 
tiinea  it  ia  even  possible  to  get  fluctuation  through  tliem.  An  intravaM-ular 
murmur  can  now  and  [lien  be  heard  in  the  head,  but  it  has  no  great  iiupor- 
tance  with  n-^anl  In  ilijiiiimsis.  The  veins  arc  often  w*  jjrcatly  di«lcudi^l  as  io 
forma  hluiwh  network  underiiealh  the  scalp.  The  face  n'n»iin«  •iiuall.  in  strik- 
ing contract  with  the  great,  heavy  cranial  portion  of  the  head.  The  head  al- 
most always  hangs  over  fcjrward,  from  iti«  own  weight.  Tho  eye*  generally 
\tK*k  down,  ]>ar(ly  t»e<rause  the  roof  of  the  orbit  is  dcpnv-»<'d,  and  partly  becauao 
of  impairment  of  the  nervous  supply  to  tile  mo1()n>s  (Hulr. 

A  very  important  symptom  is  t]ie. defective  inteilectiml  development  of 
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Ilk  well,  if  at  all.     If  they 


Idr^n.  They  cannot  learn  1 
play,  it  ifi  in  a  silly  manner.  They  cannot  concentrate  their  attention  upon 
anytliHi^',  and  they  are  lifi-illejw  and  dirty.  Il  inii.si.  liowevt-r,  lie  iiientirtiied 
tliHt  ^tiiiftiniLy,  in  spite  of  L-onjiidornlilc  Iiyilrricei).Iiahw,  the  jjaticnt  now  and 
then  I'viiiei^s  an  [MU'XiMx'ti'ii  aclivily  of  iniiiii ;  Ihiis.  he  grHdmilly  ^■(••►3iu'«  able 
to  distiujfuisli  the  tliircrent  obji^cts  and  iiiilividuals<  iihnut  him. 

There  u  almost  invariahly  motor  dtsturhanre  aluo.  The  legs,  mnre  rarely  the 
arms,  are  decidedly  paretic,  or  there  may  even  he  complete  iJiiraple-ria.  Tiiere 
are  usually  spnctic  symjttniiKi  and  iiicreawd  tendon  rrfli-xcs.  Kew  |mtient8 
learn  to  walk  or  s!-aml  alone.  The  arms  seldom  present  finy  great  paresis,  but 
tlieir  movements  often  betray  an  awkwardneii^  and  uncertainty  HU^i^eHlive  of 
ataxia.  It  is  noteworthy  that  I'en.^ation  almost  always  remains  intact ;  at  least 
the  patient  reactti  vigorously  to  the  prick  uf  u  j}in.  etc.  Of  the  stK-cial  senses, 
sight  is  most  frwiui'ntly  afTi'«'t«l ;  rhoked  disc  and  utrophy  r»f  ihi*  optic  nerve 
have  been  observed  repeatedly.  Symptoms  of  motor  irritation  are  of  very 
frtiiuent  owurrence,  such  as  general  convulsions  and  spasm  of  the  glottis. 
CJeueral  nutrition  is  prutty  well  maintained  in  many  cases,  but,  as  a  rule. 
hydrocephalic  children  are  atrophic  and  ill  develojteil. 

The  chronic  liyilroccphahis  of  children  almost  alware  terminates  unfavor- 
ably. Only  a  few  iMitieuU  survive  tiic  tlftU  year,  allhough  now  and  then  strik- 
ing exceptions  occur.  Death  is  generally  the  result  of  marasmus,  or  a  cnn- 
VTilsive  seizure  may  pmve  fatal.  The  possibility  of  rwovery  has  not  yet  been 
demonstrati-d.  The  progress  of  tlu*  diiieH>»e  may,  howevor,  he  arrested,  and  the 
child  continue  for  years  in  statu  t/tto.  A  certain  amount  of  symptmnatic  relief 
has  been  repe-atodly  oh&erved  \»  lake  \}\hw  spnnlaneously.  by  the  cerehvo-spinal 
fluid  foreitig  its  way  to  the  outer  air.  This  discharge  generally  takes  place 
into  tlie  nasal  cavity  through  the  crihriform  plate  of  the  ethmoid,  sn  that  au 
evacuation  of  cerebral  lliiid  oecurs  from  the  nose;  of  courst?,  mostly  only  drop 
by  drop,  but  occasionally  also  nmrc  ahundantly.  'I'his  same  phenomenon, 
moreover,  has  also  been  ohscrvcd  in  cases  of  brain  tumor,  and,  in  isolated  in- 
stances, even  in  appaivntly  healthy  individuals. 

We  have  become  hctler  ac<iujiinted  M*ilh  the  acute  or  chronic,  apparently 
idiopathic,  hydrocephalus  of  iuhdt,s  only  within  recent  times,  tjuinckc  has 
assumed  as  its  cause  a  chronic  inHainuiatory  disease  of  the  ependyma  of  the 
ventricle  (so-called  meningitis  serosa  ventriculorum).  The  cliniea!  syrnptoine 
of  those  ca.'ics,  wiiivh  run  an  acute  loursc.  iire  very  siirtiliir  to  those  of  sup- 
purative meningitis,  hut  the  symptonis  mv  less  violent,  as  a  rule,  jiiid  the  ter- 
uiiuation  is  more  favorable.  Uccasioually  the  acute  initial  stage  is  followed 
hy  a  protracted  chronic  stage,  which  is  subject  to  many  fluctualtona  in  in- 
tensitv.  Other  eases  jiursue  a  more  chronic  course  from  the  on.set.  and  present 
a  clinical  picture  wliich  must  necessarily  arouse  grave  suspicion  of  brain 
tumor  (headache,  vertigo,  choked  disc  or  ntrnphy  of  the  optic  nerves,  motor 
disturbances,  etc.).  Some  of  these  cases  show  ji  niarked  improvement  Inter 
on,  but  they  may  also  terminate  fatally,  an<l  only  the  autopsy  will  show  the 
diagnosis  (generally  of  "brain  tumor")  to  1*  incorrect.  The  r<^ults  of  lum- 
bar puncture  are  sometimes  of  importance  in  respect  to  dilTerenlial  diagnosis — 
evaeufttion  of  the  cerebro-spinal  (iuid  under  high  pressure,  and  marked  in- 
crease of  the  leucocytes. 

Personally,  I  am  inclined  to  the  opinion  that  most,  tliougli  by  no  mejuis 
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all,  of  the  cases  Iwlonffinff  to  this  category  should  be  included    under  dti 
eeniiiiatud  enc-eplialilia,  and  that  tlie   liyilroeephalus  is  a  seoonUaiy   ma 
fcstaliiin,  just  as  i-xiidative  pleurisy,  t'j  use  a  wHiuiinn  examplp.  in  WiMindiit 
to  n  [iriinary  affretion  of  llio  lung  or  lyniphatic  gland;*.     By  tart-ful  incpiir 
a  fairly  acute  onisct  can  alwi  be  frequently  dciminsti-nt^'d  in  the  cliroliic  « 
It  is  true  tluU  I  cannot  olTor  any  niiatninicnl  prnof  nf  my  vifws,  l»ut  neter 
thole.aft  1  di'cire  hero  tn  f'X[iri??;i*  lfri*'tly  my  opinions,  wliit-h  are  hasoJ  on  c^ui 
fiidiTJiiiaiiii  Rialcd  elso\vlu>re  {rhle  \mf*o  ■*ill). 

Diagnosis. — A  ]in»ni)uiu-ed  (•ii>ie  tif  i-imgenilnl  liydroeeplmlus  tan  be  reo^ 
uized  without  dillk-ulty,  inasmuch  aa  tUe  exiH!**ive  size  of  tin;  htuid   IitHrai! 
the  disease  upon  the  first  glance.    Ia'>;s  exln'uie  cases  may  imUx**!  In.'  sonieuhut 
oliseure.  and  we  hare  especially  tn  avoiil  ennroundinjr  Ihe  roudition  in  quesin 
with  ilie  niflcrneeplialie,  but  fieniTally  markedly  square,  raehilie  enlarjjremei 
of  the  skull.    We  ttliinild  alwnyts  tliErefiire,  take  iiiln  rousidernliim  tlio  inlel- 
leetual  powers,  the  presence  or  iihsemt'  of  niolor  disiurimni-fs.  an<l  nlher  tiiiii 
ilar  Hyni|itnms,  ns  well  as  the  cranial  jifciiliarilii's.     In  the  liydroc<'pIi;il«s  of 
adull*  tliere  w  often  no  enlarj^'uient  whatever,  so  that  a  diii-fnosii*  eaii  hardly 
ever  be  made  poniilvely. 

Treatment.— Thus  far,  no  remetly  ha*  been  snecessful  in  ehrnnie  hydro-j 
cepluilus.     The  rnllnwiiijf  uiny  Ix-  Irieil :  AppliealioiK  of  nien-urial  oinimeiil 
and  of  tiueUirt"  of  iodin  to  the  scalp,  metliodical  cotnpres-iion  of  the  skuU,1 
and  io(li4l  of  potassiinn  internally.     The  hydrotcphnlie  lluid  has  often  liera 
partially  drawn  off  by  tapping  and   other  operative  proee<hire8,  but  only 
rarely  with  permanent  micoeiw,  and  usually  with  nierelv  temporary  tienefit,^^ 
if  any.      Quincke   wns    ilic    R:'^i    lo   suggiwt   drawing   ulf   the   hydriK-ephalic-^H 
fluid    liy    hitiiliwr  jmiicture.      In    most    cases    we  conlino    ourselves    In    purely 
syniptoijiatic  treatmi-iit.  and  to  recommending  intclligLMit  care  of  the  child. 

In  acute  hydrocephalus,  the  so-called  serous  nieningih's  of  adnlta^  hunbar 
puncture  is  also  to  in;  consideml  the  chief  thcrapi'iitie  measure,  (juincke, 
niortviver,  highly  reconinicnds  )iniiicl.itins  of  tiii'rciirrid  oinlirii-iil,  and.  in  grave 
cast's,  also  irritating  oinlnicntA  (nntimoninl  ointment)  applied  tn  the  Muiven 
lit'ud.  Daily,  for  liutH*  or  four  days,  a  piece  of  aulinioiiiHl  ointment  jun- 
gueiitum  antimunii  et  potassii  tarlratisj  the  size  uf  a  pea  is  ruhlied  into  the 
skin,  and  thus  a  wjvere  ■'  dcrivalivc  "  derinalitls  is  produ(*iL 
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ClIAPTEH    XI 

MftMflKK'S    mSKASK 
{Yerlii/o  ab  aurt  Itxaa.     Laburinthint  VeHi^o) 

In  ISfil,  M6nitTe,  a  French  phpician,  first  called  attention  io  a  peculiar 
affection  whi<'li  may  be  apjiareiitly  priniari'  or  may  result  from  chronic  auralJ 
ili.-case.  and  which  is  characterized  mainly  by  excessive  vertigo  and  loud  tin-{ 
uilus  auriurn.     At  present  wi-  know  t]i:il  we  hiive  tn  deal   invarinlily  with  ai 
sffectinn  of  the  ve^tiliutar  appnratus   (semicitvulnr  cnnaU  of  the  labyrinth! 
though  the  anatomical  changes  and  the  corresponding  entin'  course  of  thi 
disease  may  vary  greatly.    It  is  obrioug  that  Meniere's  syniptom-complex  ma/] 
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be  closely  relatwl  tn  otUor  forme  of  rcstihuliir  vertigo,  siipIi  as  nre  (>t)ser\'ed  in 
c-crt'liclliir  cii?ea8e  and  similar  affi't'tiori!'.  The  (!itTcr4>iitiji1ir>ii  nf  tnic  Sleni^re's 
diBensi-  is.  li(»M»'vi'r.  afTorded  by  the  l(HaIizatii.iii  of  ihe  fiindamL'utal  discaiw  in 
the  internal  car. 

Symptomatology. — The  clinica]  syrniitnnis  wliidi  constitule  Mfni^re's  dis- 
ease im-  tlic  rnlliiu  iiijr:  (1)  Veriiijti.  \\k  fjencrally  Imve  tu  tW-A\  with  true 
mtary  verugti — i,  i*..  it  ^I'liJ^alinn  iis  if  iIk*  lindy  ilsdf  were  liriiij!  Innioil  fi!»(iut 
in  &  circle,  or  (wlii'ii  ifiL'  l-u-s  are  upeii)  us  if  extL-nia!  ohjinrts  were  iiuiving  in 
a  circle.  TIir  diiX'^ctinii  nf  rnlaliuii  is  uillier  uluuys  tin*  wiiiitj  cir  it  variefi.  In 
(itluT  i-ases  ilif  iiiniiiivnl  iih'Vciik-iiIs  art'  irn-jruliip.  'I'lic  patitmls  have  Uic  tseii- 
satinn  nf  tn'inx  llintwu  hark  iiml  fnrlli.  at"  railing,  elr.  These  symplotiia  of 
%Tr(i;;n  ]K'r.-*ist  t'ven  ilurinfr  Hltjtiiliite  rest.  l'"iis<ii*usiifit«  as  sikIi  id.  as  a  nile. 
Hot  \;Ioinle<l.  {'i)  Wiilkiiij,'  anti  slaiuling  liecuinc  wrlmiRly  affc-rted  hy  l!ic  ver- 
tiga  The  ;;nit  ii4  untHTlain  and  sta^^eriiif^,  and.  (K-caisimmlly.  eiilirely  iniptw- 
sible  (vo^tilildar  alaxta).  At  the  smliU'ii  tm^ei  (if  nn  attaek  Df  Meiiii'-rc's  dia- 
e»BC  the  piitii'itls  xdiiK'tiiiirs  fall  tn  tht*  ^rdiitid  and  su!*laiii  wrioits  iiijijrii'H.  (3) 
Alriuit*t  iiuariulily  Kie  vertip)  is  at*s(M'iatwi  witli  prondumrd  iiausfa.  which  fru- 
()ueiiti}*  iidiiiitiates  in  violent  retefuiig  and  vomiting.  Numerous  loose  move- 
inentt;  of  the  hnwels  are  a\i<i\  not  iint  oiiintim.  (I)  On  t-arnritl  evaiiiination 
txiiluinnlur  ^yt^l)»tl)Ills  eaii  ;,'eiieriilly  W:  found — nyslagnuis  and  devinli'ni  uF  (he 
eyes.  These  pheiKimerm  :iit  evidently  aHsociaieil  with  llie  pliysiiiluj^nciil  fiiinr- 
tinu  fif  the  vcstibidnr  apparalng.  (5)  Tiniiitiit*  aiiritmi  nml  deafness  arc  justly 
considered  as  aliiioiit  constant,  and,  as  regards  diaffiiosis.  deeit^lvc  tiyinplonis. 
As  a  matter  of  fact  a  pronoun<'ed  tiuniliis  aurium  i;!  almost  invarin')ly  asso- 
eiated  with  MentrreV  vertigo,  and  ifi  deserilied  hy  the  putlentji  as  wliiiatling. 
nmring,  ringing  of  hells,  lianiniering,  ele.  However,  we  must  hear  i?i  mind 
that  linnitn»  aurium  ia  an  ncnititic  symptom,  and  ei>n»ie()ueiitly  we  can  under- 
Bland  that  it  is  found  in  almost  all  affections  of  the  inlermd  enr,  jnsl  the  stanie 
as  deafness.  There  are,  however,  rare  cases  of  MenieroV  <!iscase  in  which  the 
acoustic  nerve  cyiiiptomii  are  enlin-ly  ah-tent,  or  at  least  are  not  at  all  pro- 
nounced, (fi)  Finally,  we  nmst  mention,  as  fref^uent  conc<tmitjint  hymplonis, 
aweatinj^,  nervous  t-liills,  jurt^lenileil  pulse  (fnH]iientiy  sliglitty  irregular, 
rarely  dimiiiislied  in  frcnirncv).  a  feL-Iing  of  heaviness  in  Ihe  heml.  etc. 

Tliis  syniptnni-cotuplex.  as  we  have  previously  nu-ntioncil,  appears  under 
wl4lcly  dilTcring  conditions.  Mofit  fre(|uently  Meniere's  disease  f^illowi  chronic 
ear  cHseai>eii,  whether  they  nriglnaled  in  the  middle  ear  or  primarily  affected 
the  internal  oar  (chronic  su[i[iiirHlive  otitis,  otoftcleroBia,  etc.).  Kre<iuently 
Ihe  pnlienti)  suffer  constantly  from  slight  tinnitn^  aurimti,  with  or  wilhout 
"lillicLiIty  in  hearing,  njid  an^  suhjcct  to  latlacks  nf  Mi'-nicTr's  vertigo  only  from 
lime  to  time.  In  oilier  cases  the  symptoms  appear  acutely  or  ahnosl  in  an 
a|KipleL'tifonn  manner  in  persons  who  previously  lintl  perfectly  healthy  ears. 
Cases  of  this  sort,  especially  when  they  are  associated  with  slight  loss  of  con- 
winiipness  at  the  onset,  may  very  readily  at  llrst  l»e  mistaken  for  true  oerehral 
apople.xy.  In  a  very  short  time  total  deafness,  very  severe  vertigo,  staggering 
gait,  and  marked  tiunitus  aurium  may  supervene.  The  syniptoma  gradually 
diminish  in  the  course  of  time,  but  the  recovery  is  scarcely  ever  complete. 
An  acute  hernnnliagic  inflammation  of  the  lahyrinlli  it*  assumed  to  Iw  the 
anatomical  cause  of  this  apoplectiform  M^ni^-re'jt  disease.  Ilemorrhtiges  into 
the  labyrinth  (in  arteriosclerfisis)  can  olso  ocrur.    Frankl-Hoehwart  describes 
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a  i^iniliinfltinrt  of  iiciilc  JteniiTe's  ilit«ase  witli  facial  paralyt^is,  and  inlerpi 
&ui'h  L-asGs  us  *'  jwilviicuritit*  L-oreltralis  ineiiifri(ur(iiis." 

Not  iiifrf»ju«iilly  Meiiit^re's  ijiseaw!  iX'<'Ui"s  aftor  severe  injuries  to  tbej 
skull  (traunintic  Jifinorrljagp  into  the  labyriittlt.  frufluri's  of  the  petrous  por-i 
Hon  of  the  temporal  bone).  Kurilieniiore,  it  lia»  boeu  repeatejly  observed  in 
the  clinical  ]iirtiim  of  other  diseajies,  viz.,  syphilis,  tabei!  dorsalis.  leukn'iuiSf 
scute  infectious  (iiseases  ( inenin^'iliii,  typlmiil,  inunti>s).  Finally,  niarked 
altai-kH  of  M^niiTe's  iliM^aw?  have  aiwt  1h?uii  observed  iii  easi*  in  whlcrh  the  .-nib- 
M'*|Uenl  fnvunihiL'  cdurne  of  the  diwiise  indicated  tlint  we  were  dealing  only  with 
slight  fiiiiftional  ilit^turlMUices.  .Souk'  attacks  neeiii  to  be  relate!  \n  mi^rain*- 
ami  sciiiliilat inu  ^^olunia;  oIIilti*,  lo  iii,"iirHslhL'iiia  and  piwuiUly,  m1«i»,  Io  epi- 
lepity.  Laclly.  it  i^  to  lie  noieJ  Dial  tlie  well-known  t^yitiptuitiB  of  anite  ijuinin, 
salicylic  acid,  and,  poesitily,  too,  nicotin  poisoning  mu«t  also  in  part  be  n> 
ganli'd  as  vi-stiliDlar  syinptiinis. 

Diagnosis. —  Tin;  i}i»>;nosis  of  ifi^niei-e's  disease  can  geiiernlly  Iw  (leHnitely 
iniul<>  if  ^vi>  iiave  a  tlHiroii<;li  )tnii>i'lcd<^u  of  the  M'ntpt(iiii-ciini[)l('x,  ami  fxntiiitiu 
the  patient  carefully.  'J'lic  pruguusis  dciwnda  upon  the  partieular  Xorm  of 
the  dit'ease  in  the  ea^u  in  question. 

Treatment. — Treatment  may  lie  divi<led  into  (U  sperinl  otolojduil  tneiit- 
nieiil  of  iliir  iiiidtrrlyiiig  iiural  disease;  {2}  >;»;ncra!  Irrjitiiicnt.  vix.,  r^-st.  Iii>jh 
alliluile,  iiath^,  rfh>clrii-ilieni[K-iiliefl,  etc.  Tf  tliere  ti  a  suspicion  of  aypliilis, 
i(Mlid8  anil  mercury  shuuld  be  udniiniatered ;  (3)  fiyinplonialie  treatment — 
bromicis,  dux  vomica,  antjpyrin,  etc.  Charcot  claimed  that  the  euntiououa 
use  of  'piinin  proihictnl  an  ii]i]irovement.  at  least  in  many  ca^wt,  and  thai 
occasionally  a  com[>lcte  cure  rejiulted.  We  prewribe  5  to  10  gr.  {gm.  0.3  to 
O.fi)  of  {piiiiin.  divi(ki]  iti  two  or  three  doM-s.  and  give  Ibis  rt^medy  for  sev- 
eral weeks  at  least.  Personally,  I  muMt  indeed  confess  that  my  results  with 
Huinin  have  mil.  iKtm  very  satisfactory  in  tlio.se  appnipriale  eases  in  which 
it  was  tried.  Occasionally  c-nntinued  galvanic  tn'alment  (anode  to  the  ear, 
cathode  lo  the  nape  of  lite  neck }  a])peariHl  lo  us  to  be  of  decided  IjenetiL  lu 
grave  casi>g  lumbar  puncture  ia  t-aid  sometimes  to  produce  good  rcault^ 
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TUK  KO-t  ALI,K1J  VAHDMOHIK  AND  TUOPillC  NKl^RdSlCS.  KKYTHROMK- 
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General  Consideration  of  Vasomotor  Distorliances. — Phvaiolngy,  an  h  w\\ 
known,  ilistiriiiiiishi'  Iwo  varieties  of  va-^irtinior  nerves — llie  viisdi-onslrietors 
niid  llic  vaviKlilatot's:  but  simv  e\[H>riments  have  deteetifl  the  hitler  variety  in 
only  »  few  places — for  example,  in  tl»e  chorda  tyiiipani,  the  ncrvi  erij^itea, 
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and  Ihe  sciatic — thisy  have  not  aw|iurcd  a  verv  great  significanco  in  human 
pathoJog)-.  We  are  at  present  miifh  iiioiv  iiis|iiiMii  to  tvUu-  i-vi-rv  iilnKirmal 
conRtriotinn  of  tlit-  vcswIh  (d  un  i>xi-iliitii>ii,  iirnl  eviTv  alinonim!  dilnlatlon  of 
tlie  vessels  to  a  paralysis  of  the  vaBopon  strict  or  nerves.  bIiIiou|U(Ii  perhaps 
patlwilngic-al  cornJitic)ns  of  oxcitjitiim  of  tlie  vaw)iiilatnr!(  may  not  be  at  all  rare. 
Jn  ri'fianl  to  the  preciM!  anatomical  couMi?  of  the  vaHomotor  niTV'o.«.  we  must 
tlrst  stale  that  vascjriiott>r  exritiittona  nmy  certainly  prrKw*!  frnin  tin-  i-Rrp1iriim. 
as  h  f(lii)wn  hy  tlur  ui-ll-kmiwn  sy:ii[)toiii-  nf  hliishinx  uiiil  ]i«llor  from  im-ntal 
ciiiotionti.  In  expcriiiK'iiI--*  mi  ilngji,  KiiUmlmrp  and  I^indrjin  liavc  >iiK'('c«iwt  in 
pniilufing  a  full  nf  tifnififrature  on  Iliu  oppftsite  ;<icli,'  hy  irritating  certain 
jKirtinns  of  tlie  cortex  In  the  iiiinu-'lialc  vi{-inity  i>f  the  omtor  centers,  and  by 
extirpation  of  tin-  ."ame  parts  thoy  have  pr<^Klueed  a  rJMi  in  tfiitiperaliire.  Kur- 
thermore,  we  know  with  certainty  that  Iln'n>  is  an  inifxtrtant  vasomotor  wnl^*r 
in  the  medulla  oblongata  (in  the  region  of  the  nppwr  olivary  hody  in  ralihils), 
the  exeitation  of  whirlt,  directly  or  relh-xly.  is  followed  hy  an  almost  universal 
vaMular  constriction,  and  its  destruction  !ry  an  allno^t  iiniversai  vascular  dila- 
tiilion.  Wf  must  proUahly  seek  tliu  further  course  of  the  vii^io-uotor  nerves 
vory  largely  (or  exehwively?)  in  the  lateral  columns,  frorn  wliioJi  ihey  pai« 
out  chiefly  hy  the  anterior  roots.  It  is  not  known  with  eertairty  whether  there 
is  any  deemwalicm  of  llm  vasDrrmittir  fillers,  or,  if  t-*>,  where  cl  occurs.  The 
hirgcr  part  of  the  vasomotor  nerves  eolli'it,  at  any  rnlc,  in  the  jirineipal  trunks 
iif  Ihe  syin|Kilhelie,  from  whieh,  as  is  wll  known.  Ihe  se|HiralL'  plexites  that 
surnunul  the  vessels  arise.  It  is  not  iiiiprohahlc,  however,  thai,  there  is  also 
in  part  a  direct  passage  of  vasomotor  tibera  from  the  cord  into  the  peripherirt 
nerVF"!*.  In  eonehisioii,  we  must  mcnliim  that.  aeit>rding  to  (loUz's  experi- 
ments, tlieri"  JMT  relh'x  ViisoriiolHir  in>nlcrs  In  the  i-onl  for  llii*  dilft-n-iit  parts  of 
ihe  Imdy. 

'I'he  clinical  va>»omotfir  syni|>l'>ms  are  c!iiefly  to  he  oh-mveil  in  the  c-Merual 
skin.    We  distinguish  them  as  follows: 

1.  Htfmptom.'^  of  Viixvtiiiiiitr  l'tirnl;iKis. — Wo  conclude  that  there  is  a  pa- 
ralysis of  the  vasomotors  if  there  is  an  nhnoriiial  n■l!nes^  of  ihe  skin.  Such  a 
reilness  is  almost  aIwhvs  associat<'d  with  an  ohji^-tivc  and  often  a  suhjeetive 
feeling  of  an  incn'ase  nf  tiMiiperature.  Such  eondllions  nre  olnen'ed  either  in 
connection  with  other  nervous  syniploni;* — as  in  fresh  spiiiid  or  envhral  pa- 
ralyses, and  also  very  often  in  certain  fiinetional  neuroses,  sncli  ns  hyslerin 
and  nenrusthenift — or  in  the  fonii  of  independent  afTeetions — Ihe  pure  vaso- 
motor neuropes,  injuries  of  (he  eonrioal  syinpathetie,  etc.  Of  course  in  these 
casts  it  is  usually  lianl  to  dci-lde  whether  tiiere  is  really  a  vasomotor  paralysis 
or  irritation  of  the  va sod i Into rs.  There  are  eases  in  which  the  only  symptoms 
are  a  persistent  or  paroxysmal  dilTuse  redness  nf  the  skin,  especially  of  the 
head,  associated  with  a  groat  feeling  of  heat,  witli  palpitation  of  the  heart, 
strong  pulsation  of  the  arteries,  anxiety,  ringing  in  the  ears,  and  sweating. 

2.  Sifjnfitvtns  of  Viuitmotur  S;iristn. — Spasm  of  Ihe  small  vesseis  becomes 
apparent  hy  a  striking  pallor  and  coolness  of  tlie  skin.  Tln-re  is  ofu-ii,  with 
this,  a  decided  feeling  of  formication  and  stillness  in  the  iilTi'cieil  parts,  which 
may  even  increase  to  an  actual  feeling  of  pain.  Such  vasomotor  spasms  affect 
the  hands  especially,  and  form  a  chronic  tronhle  thai  is  not  very  rare.  They 
are  usually  sf>en  in  people  who  fire  generally  nervous  and  irritable,  and  somc- 
tijues  also  in  wa«lierwomeu.     A  vascular  spasm  is  gometiraes  Been  in  Ihe  ex- 
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tremilies  as  one  Ryinptmn  of  fnmpliraUnl  prtm\y»*ms,  siich  as  nervoue  angint 
pectoris  (q.v.),  ps[H>fial!y  nl  tlic  k-ginriing  of  lliu  ]»an>\y!*iti.  A  pert*ish'nj 
!*paj*m  of  the  ^mall  Jirtcrics  iriny  give  risi!  lo  cDnsidcrahle  i*ub*«|ueut  trophic 
flj-stiirbance.  At  least,  tho  rare  ca^cs  of  so-callwi  "  siHniimwi>iis  .«ynim«'(ncj|] 
(,'an^rene ''  (//.)■.).  ami  iiUo  cfrtiiiii  forms  of  w?k'roUormft  and  some  ^iiiilbr 
affiH-lKHis.  nry  n'rcncd  l>y  itniny  oliiiprvera  to  a  priiuari"  i^piuitn  of  the  vwh*!*". 
General  Consideration  of  Trophic  Sittiirbances. — Wo  hnw  much  ]qm  in 

r<irjiiali()ii  r<fri(.-<Tiiiiij;  tln'  lnt|'liir  iiitvi'>  Muui  ui*  linve  iNHUNTtiinjf  Uir  va«»- 
in'itor.  As  i;!?  well  known.  Hu-  cmtrnviTfiy  is  siill  fining  on  aw  tn  wlirtluT  we 
liave  any  right  lo  ajwiirae  the  pxir^lwu-L'  of  ti|)ecial  trophio  rn'rvw.  The  facts  of 
I'liiiical  reiiroliijfifal  olwprvation  frequently  weni  to  compel  (he  hypothcwi*  of 
KIK-f'iiil  trophic  fiim-tiuiiii,  allhnuffh,  of  couriir.  It  is  UMially  very  hnnl  to  ili*ter- 
iiiiiH-  tills  poiiil,  hi'iHiiw  wt'  cnii  wldtitn  nhiilly  f\tlniU'  tlif  Imlin'cl  iiiflii»'n»t>  uf 
Btnisnry  and  eirculnttuy  iiiHufiii^cs  (vide  nujitit,  anji-stliosia  of  the  tri<^-ininus). 
Ilwpjit  observulions  on  the  sif^niftcanc-c  of  the  wt-cnlled  inlfrnal  i*«.Tvlion» 
liHve  opcm.'*!  up  wUinHy  new  lines  of  thou^^ht  on  tlie  nature  of  trophic  (11*- 
litrl»ance*i.  It  hnf  Imx-o  known  fur  n  Inn^;  linn^  timt  di>iea«'t»  of  tlw;  thyroid 
jrhuu!  (jiiyxii'deiita,  exiiiphthalriiie  gniter),  the  liypophv.-ip  (neromopaly).  iho 
Mipnirenal  ;,'lrtiiils  ( AililiMtnV  dint'-asc)  eiitifm  rerimrkwliie  niorliitt  t^yinptoiti* 
wliich  are  tn)]i]ti(>  in  i'linrai-ter.  We  ahalt  proiiahly  Irnrti  addilinnal  fiicta 
lii-aiinn  on  ]lies<'  snhjeets  whieli  will  lend  to  enlijtliteii  u»  rt'jfanlinjf  inanT 
nmrliid  prDce^ws  which  up  to  the  present  time  liave  proved  to  U*  rather  enijf- 
ninlical. 

•  Anton;;  those  sinnptom**  wliich  clitt-fly  sujipori  the  theory  of  tlio  exislenn* 
of  h|Mi-ii!i-  l,r(tphic  nervous  inflnenet's,  wo  have  already  learned  to  n-eopniKP  the 
dcxi-neralive  atrophy  of  IIh-  niiisilis  anil  nerves.  A'arjtiiis  oIIht  !«>rl.-t  of  tntphic 
disliirbaiices  in  the  skill  tind  ilie  deeper  parts  (Itoni's,  jojnh)  an*  iMvn  in 
niTvous  diwatiC!*.  Kspccinlly  after  wounds  of  the  pi-riphend  nervi»s  wt*  often 
nnlie<>  a  peculiar  shiuinj^,  (imooth,  atropine  romlition  of  the  »kin— the  *'  glowT 
rtkin  "  or  "^''^'^''y  finnen» "  of  r!n>.'IJsh  auihoni.  In  otlior  ea.'M^ti  anomalii^  in 
till*  pigiiienlatifin  of  IIk'  wkin  mi-iii  ti>  In-  cnnni'i-li-il  with  tin-  ni-rvous  disliirh- 
iitircft;  thus,  sjHitrt  deprived  (if  pigment  {vitiligo)  of  ten  dcvciop  ns  a  result  af 
sricn.*  nenral>;ius.  We  must  aXm  hrinjf  to  mind  here  the  appenrunw  of  ehan^vu 
in  pigitientalion  from  nervous  oauscii.  esppcially  the  letiolog}'  of  Addii^nV  *ii»- 
ejise  fr/.  r. )  and  the  occurrence  of  the  sn-enlletl  nerx"oua  nievi.  Amon>;  the 
M'vere  neurntiophle  dlstiirlMincC!;  of  tlu*  skin  iriany  oliw^rTcrw,  Cspeeiully  Chnr- 
cnt,  eIfl,Kit  the  iippcanince  of  acute  lnHlfion>s  in  many  (ipinal  and  wrehral  po- 
ralysei*,  hul  wi*  Imvc  never  Ijcen  alle  to  convince  ourHelven  of  the  inTiirrrncc  of 
B  "  neurotrophic  decubitus."  and  wc  Mievo  that  every  l)cdi»orc  i»  due  in  llie 
first  instance  to  eAtemal  iujurie?  (preBsure  on  the  soft  partii,  unrlenntin<wi, 
ami  the  entrance  of  the  Uiiftcria  of  inflarnmiiticih). 

Besides  tlie  trophic  dii^lurbanci^H  in  the  skin,  we  often  see  analngnns 
chanpp«  in  the  nails  and  hair  in  nervous  patients.  The  nailn  lieeoim.'  brittiv 
and  cracked,  assume  a  darker  cclor.  and  often  show  abnormal  condition*  of 
growth,  aLmoruinl  curving,  latriation.  thickening  (ony(//.*«/rv/)Af*>!tj*).  ele.  Wc 
also  (H.'c  at  time:'  u  losst  of  the  nails.  A  loss  of  hair  is  ?een  in  frontal  neuralgia, 
in  certain  forms  of  headache,  and  not  infreijuently  as  an  apparently  inde- 
{>emlent  nervous  diwase  iaiaju'cia).  A  Yer>  rapid  whitening  of  Uw  Imir  aftc* 
menial  excitement  in  well  known  to  have  owurit-d  in  •'ome  eauoa. 
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Variniia  dtsturltanres  of  jjrowth  and  nutrition  also  occur  in  the  bones  and 
joints,  and  an-  to  lie  lefrnrded  as  trophip  difiturlinn<-es. 

The  implicntinn  of  the  Icines  in  utrnphic  proccusiw  is  wen  fliicllv  in  prf>- 
prcssive  tmilnloral  facini  atrophy  (iit!e  irifrti).  A  rdardwi  grawth  nf  Imno 
in  Iho  affected  cxIri'iiiiHt-K  is  idso  a  syniptnin  frrfjiipntlv  »wn  in  the  .spiiiHl.  am) 
eu'ii  in  tilt'  I'freitral,  pnrnlvisos  llial  dt-vtl'ip  in  i.-liJIdhm)d.  It  in  nnrrrtain^ 
Ihhac\(t,  hiiw  far  tills  is  duo  to  the  lews  of  direct  trophic  influenctts  or  tn  the 
indirect  iniluonee  of  the  loss  of  molnr  fiinHion*.  In  rt^nc]u^;inn.  wn  not  in- 
fr(-<nifntly  sog  very  atrikinjf  and  apparently  trophic  diHlurlianctis  in  Itic  bones 
and  j'liiit^  in  Uiliffi  and  ■iyrin<roniyrlia   (7.  v.). 

Erythromelalgia. — Wo  slimild  appan-iitly  class  here  this  peculiar  diwaso, 
which  ifl  seen  ni<»r;t  fre(|ucutly  in  the  feet,  althoiijrh  it  alfto  occur;*  in  tl»e  liandj*. 
Men  seem  to  sutfer  from  it  more  frequently  than  women.  'I'he  reyinptoni*  nro 
severe  pain,  espi-cially  in  the  toes  and  fin^'crii,  but  ^oniotinies  in  the  Iwdl  of  the 
foTit,  tJie  heel,  etc.,  and  also  hwellini*,  reilness,  nnd  irmrkiit  imlsntion  of  the 
vewels.  In  some  eases  (lie  affected  ]iart8  assume  a  very  dark  red  er  bluish- 
red  etdor.  We  not  infrctiucntiy  sec  excessive  »weatinj?.  lln  some  cases 
the  c'Hidilion  t>eernis  due  to  neuritis;  in  others  Weir  Mitchell,  who  first  de- 
rcriU'd  the  ilisease,  lias  found  arterioscleroriji  in  the  smaller  vessels  with  no 
neuritis. — K.| 

The  condition  di'scrilicd  either  cnmi's  nn  in  luinixysin!*  or  is  persistent,  al- 
though varying  in  severity.  On  standing  or  walkin;;,  or  whi-n  warm,  thi-  pain 
usually  increasi's.  Other  nervnus  syniptoms,  !*iich  as  headaelie.  vcrti;io,  wciik- 
ness,  etc..  are  scmielimes  a8)«ociate{J  with  erytliroinelal^iia.  The  course  is  al- 
uioj't  always  very  teiliouft,  and  the  |iro;;nohis  tliorefore  doubtful.  The  trealuient 
i^insists  in  the  use  of  electricity*  cool  hutlis,  iotlid  of  piitussiuiii,  antipyrin, 
and  similar  rcincdiei;.  [Mitchell  siiggesla  Nirttlehiri<;  cr  reM?etion  of  the 
nerves. — K.  |  Compare  llie  wectinn  on  ncntpani'Htliesia  (page  18tf),  which 
name  has  somL'titnes  been  gi\en  to  apparently   allied  conditions. 

Symmetrical  Spontaneoua  Gangrene.  Raynaud's  Disease. — This  di^tease, 
wtinKe  lulure  is  ^Ljll  tjuiCe  oliseiiie.  iR'gins  with  pidlor  and  coldnestt  of  the 
tinj^iTs  {"'regifinal  isi-liieniia  "),  assm'ialt'd  at  llrst  with  i^en.sHtions  of  erawling 
and  numbness,  and  later  wilh  severe  |iain.  Afl<'r  a  short  time  the  pallor 
changi's  to  a  hhiisli-rrd  irilor  ("  n-gional  cyanosis  "),  csprrially  in  the  terniinal 
lihalauges,  which  sometiniea  progrei*set(  to  the  formation  of  gaugreu^ms  s|>ot8 
and  vesich's.  In  ^evere  cases  a  ]wirtton  of  the  terminal  phuhinge:*  is  completely 
df-tniycd  and  tlinnvn  off  liy  dry  gaugrent'.  The  whole  process  may  last  for 
nniiiths.  It  runs  its  cnursc  without  fever,  but  it  is  soiiietimes  associated  wilh 
<(iiile  severe  general  ihtvoms  dislurlianei's.  In  ran?  casps  spontane^Mis  sym- 
metrical gangrene  lias  Iteen  observed  in  other  parts  of  the  btwly — for  example, 
in  Uie  thiglis,  the  buttocks,  the  ears,  the  nose,  etc.  Several  attacks  nf  the  dis- 
ease may  somelinies  foiloiv  one  another,  so  that  the  whole  duration  of  the 
trouble   may  last   for  years. 

In  regard  to  diagnosis,  we  must  first  be  convinced  that  the  diseare  comes 
on  spontancfjusly.  Kxtensive  areas  of  gangrene  of  the  skin  hare  repeatedly 
been  observed  in  hvsteria.  produced  artiPcially  by  the  patient  by  means  xji 
caustics  (caustic  potash,  etc.).  Wc?  must  al^o  think  of  diahclie  gangrene,  severe 
flrterioN.'lfnisis,  syrinjronivi-Iia.  exophthalmic  goiter,  etc. 

The  treatment  can  be  merely  symptomatic.     Wet  applications^  baths,  cau- 
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tious  l^lvani%atio!i.  qdi]  aareatics  (morphin,  chloral)  wlien  the  pnin  i»  «everp. 

are  mo.-it  tnipUtycd. 

Acute  Ai^oneorotio  (Edema  {(Edema  iiitis  circuutscriidum). — This  name 

has  l>ctn  given  by  f^iiincke.  Slrilbing,  ami  others  to  a  dii^casc  characterized  by 
the  suflilen  onAftt  of  utfleniatoiiH  cwellin^  in  various  parts  of  ihe  body.  These 
swellinfjc  usually  disappear  in  a  few  houn>,  but  they  are  very  often  repeated. 
Dangpnnic  symjitoiiis  may  arise  if  the  cedenia  affect  the  plmrynx  or  the  en- 
trance to  the  larytLx,  The  palietit's  health  utherwise  is  wmielinies  perfectly 
good,  hnt  in  other  cascf  il  is  more  or  less  alTeetcd.  Gastric  disturbances  espe- 
^cially  (attacks  of  vomiting  and  ga^tral|ria)  have  been  observed  at  the  samr 
time  in  .-:uch  patieiU.s.  Acute  anponetirotic  a-dema  is  mauifcstly  cloacly  allied 
tt>  urliiiiria  nnil  eryllx-ina  exsiidatiMiin. 

U3rxcedeina. — We  may  here  nientiDD  niy X'cdeina  {rachfzie  pachydermiqus 
of  CiiarcHit),  wliieh  was  first  describe*!  in  Kngland  by  \VilIiaiit  Gull  and  Ord. 
The  (lisL-ase  has  taken  its  name  frnin  a  peculiar  thickening  and  swelling  of  ihi' 
^kin.  which  k  iiiofl  marked  in  (he  face,  hnt  which  i»  sometimes  seen  in  the 
extrcmiliex.  the  trunk,  the  tonpie,  and  even  in  the  internal  organs.  Thii 
swelling  is  not  u'Jetua.  but  it  is  due  to  the  development  of  a  sort  of  myxarnatooj* 
new  growth,  rich  in  mucin,  In  the  eonnwtive  liasne.  Other  trophic  disturb- 
ances usually  coexist — atrophy  of  the  teeth  and  nails,  fspadc-Iike  hand^ 
coarseness  and]  low  of  hair,  fjiilure  in  the  sivciit  sei-retion  and  consequent 
dryness  of  the  skin,  etc.  Besides  these  there  gradually  develops  a  general 
pliyiticnl  and  mental  wuaktie^s,  which  may  inci-ca.-*e  to  grcil  hebetude  or  e\'cn 
to  complete  dementia.  Diftturhancett  of  the  sont^ry  functions  may  aim  occur. 
It  \»  a  fact  of  especial  interest  that  we  find  tjuite  commonly  a  diminution  and 
even  a  t'ompleti-  nlro|ihy  of  the  tliyiojtl  ■ihMul.  It  ik  very  probable  that  all  the 
symptoms  of  ilie  disease  may  arise  fmni  the  failure  of  function  of  the  thyroid 
gland.  This  hypothesis  is  conllrmed  by  the  rejwated  experiments  of  Kocber 
and  other!?,  that  after  complete  extirpation  of  the  thyroid  in  man  almost  the 
same  j«ymptoms  ensue -as  In  Tnyxn-denia  imchrxia  strumiprivfi) .  From  this 
Wf  nmnt  ^upp^>w■  that  ix-rtain  injurioiw  pub-'tancei'  arcuniutate  in  the  liody 
which  an-  ordinarily  rendered  innfK-uoiis  by  the  thyroid  gland. 

This  theory  has  U-cn  mateiially  su|t|irjrti-tl  by  rein-nl  exlnMiicly  interesting 
ex[K'rienee  in  the  treiitment  at  myxovJema.  The  physiologist  Sehiff  made  the 
remarkable  observation  that  the  Symptoms  of  cachexia  strumipriva  did  n"l 
appear  in  animals  if  the  thyroid  gland  of  another  animal  were  trani^pUntpd 
into  the  iiMominal  cavity.  Ilorsley.  Bircher.  and  others  hereupon  made  tb4» 
fii-at  evpcriments  in  the  trealrnent  of  tiiyxu'deina  in  man  with  extract  nf  the 
thyroid  gland  ( frfHii  sliei'p.  rnlvcii.  etc.).  At  first  suh<'utaneous  injections  of 
thyroid  extract  were  usually  cinphived,  luif  it  was  found  that  the  internal  ad- 
niiuistralion  of  the  suhstance  of  the  gland  or  an  estrjict  tliereof  had  an  e«]ualiy 
fuvorahic  intliicncc.  There  are  already  very  many  positive  oh^rvations  which 
show  that  aU  the  symptoms  of  myxu'dema  in  man  may  he  made  to  disappear 
Miuplctely  in  the  courn^  of  a  few  months  by  llit>  continued  internal  adminis- 
tration of  the  thyroid  gland.  The  most  convenii-nl  and  ci-rtain  form  of  ad- 
ininiiitrntion  is  in  tablets.  Of  course  we  must  always  he  prepared  for  relapeea. 
[Myxceilema  is  Honietimes  associated  with  exophthalmic  goiter  and  rarely 
with  Bcnuiu'gfily.  See  the  chapter  on  Idiocy  (page  701)  for  the  coneidera- 
tion  of  cretinism  and  myxcedematous  infantilism. — K.J 
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I  Acromegaly. — A  "trophic  dislurliance  "  fhiefly  of  the  bom-a,  bu(  also  in- 

volving cIk'  s-ott  parts,  forms  the  bas^is  of  that  jK-cuIinr  and  riiro  diseii.-^-  re- 
cently termed  acromegaly  (i*.  Jlarie,  Erb,  etc.).  The  affectioa  develops  i»lowIy 
iu  women  and  men,  lutimtty  in  youth  or  middle  agfi.  In  women  eesyiation 
of  niendtruation  alnicwt  invariably  precedes  the  unsvt  of  the  disease.  Besides 
tlie  gLTU'ral  Kyinptotiis  of  dull- 
ness, fatigue,  «nd  quite  severe 
neuralgic  or  drawing,  Jt'e[>- 
scated  pains  in  the  head  and 
the  extremities,  there  gradu- 
ally develops  a  strikiii(f  Iti- 
crease  in  ths  i^ize  of  thL>  hands 
and  firpt,  and  thitiknww  and 
plumpness  of  the  face,  due 
chiefly  to  enlargement  of  the 
noac,  chin,  and  lip**,  whioh  he- 
come  ])tilTed  out  to  a  uousid- 
erable  sixe.  The  incn'utte  in 
the  lower  part  of  the  face 
(c!*pei'ially  the  luwer  jaw)  iu 
contrast  to  the  normal  crani- 
um gives  a  very  characteristic 
aspiHl  to  acromegaly.  The 
hyperidnsia  of  the  lower  jaw 
may  reach  »o  liigh  a  degree 
that  the  individual  teeth  hk 
separated.  In  the  hands  and 
feet,  the  fingers  and  toes,  and 
eKpei'lally  llicir  tcntiiriul  plia- 
langtv,  l)t't*oiiiti  tliickiT  niid 
wider,  so  tliat  we  may  sjieak 
of  actual  "paiwft."  The  liypcr- 
pUsiii  not  only  affects  the 
Ihiiick,  hilt  it  makee  the  skin 
thick  and  wrinkled.  A  nimii- 
fc«t  kyphopiis  of  the  spine 
usually  develops.  Other  nole- 
worthy  symptuniB  nonictimctf 
oenir.  Tliu«,  we  sonielinies 
siH>  tiiarkeil  g!yc<«tinria,  an  in- 
cn'ascd  Hcerelioii  of  sweat,  and 
particularly  diftiirhaiiced  of 
vijtion..  either  hemianopsia  [es- 
pecially bitemporal  hemianop- 
sia.— K.]  or  amblynpin  from  jilropliy  of  the  optic  nerves.  The-se  dintiirbonces 
of  vision  are  connwted  with  the  noteworthy  fact  that  in  most  cases  of  acro- 
megaly a  tumor  of  the  hypophy»i8  cerebri  develops,  which  presses  directly  on 
the  nerves  of  the  optic  tract.  A  patient  under  our  rihticrviition  (Kig.  21'^) 
died  with  s^itiptom*  of  a  tumor  at  the  base  of  the  brain,  and  the  autopsy 


Fii..  -lli. — Ai  [iiub.tt.iiy  ill   u   |i;itn  lit  ihirty  yrar!<  i>lil. 
(Penonul  ubw-Tvutiim.) 


slioHred  a  sart-omatous  tumor  of  the  h^'popltysit)  which  Jiad  grown  through  tlte 
mljiufnt  Ix>ny  parts. 

The  iliaKiinj*!*  "f  acromopaly  is  not  diflienit  Wo  must  merely  guard 
Bgailii^t  ronfiii^in);  it  U'ilh  otlirr  f-nnilitinns  al.^i  U-mlin^  to  ihickcniiig^  of  tlic 
Utrit's  (pnrtial  giant  growth,  arthritif  ami  otiteitii^  tlcfonnansi.  (lifTii^c  and  Incal- 
126(1  hypenwliiscs,  etc.).  The  sci-a>I)ed  liypertrophJv  osteDnrtlimpalhy  ii*  aJ.«t 
ti)  Ik"  ili!*tiji^iii>hwi  from  afVoiiK'pily.  This  alTi-^-tion  is  nvn  c»pcc\ai\y  in 
piilit-nU  with  chronic  bront-hitii*,  hroiichieptaj-ip,  chrome  tulK.'nTulo.^iji,  elu.,  and 
it  ali>o  leadii  to  a  paw-like  thiekftning  of  tho  fingon*.  Imt  the  changps  in  the 
lower  jaw  «i  vvry  i'lmrart<Ti?.lir  of  arnitiii»g«ly  art-  nhsenl,  and  aUo  llie  other 
nervous  syinpldins.  f!i|H<i'iHlly  th(it?o  of  (nnior  of  the  hy(Mvpliy>*is. 

Till'  Iniitfiii-Tit  »)f  acninK'jraly  i^s.  «nr'>rtiuiii1<*ly.  ultnost  wholly  nnpTomi*- 
ing.  The  administration  of  thyroid  tablets  and  also  of  tablcla  uf  the  iiyjK>- 
phygis  has  bt-en  tried  withoui  nim-h  k-netit. 

I Oigantism. — The  "giants"  who  ovhihit  tliomBolvcfS  in  oirrufws  and  niu- 
KUnif  arc  \ii'tiiiin  of  a  diwaw  i-loscly  akin  to  acn)nii.'galy.  if  not  idi'iilicsil  with 
it.  A  study  of  giant  skeletons  has  shown  a  ninrktil  enhirj^cniont  of  the  wlla 
tun-ica.  the  si(v  of  the  hyiiophysis.  and  an  cnlargenicul  of  the  hypnphy.si^  has 
been  found  at  nutopmics.  The  giants  tlH'in5ctvet(  often  Imve  enormous  liands 
and  feet:  they  are  feeble  and  tihort  lived.  In  some  instances  k>*phoBis  has  de- 
velniicd  latiT  in  lifo,  with  mow  prmoiim-eii  syinjitnnis  of  aeronifvnly. 

Hyperostosis  CraniL — This  is  an  tmhir^feiiK'nl  of  the  rninium.  hegtntiing 
in  early  life.  m\»tlviiig  thi;  aiiwrior  part  of  the  skull  rather  more  than  the 
jjosterior,  and  leading  to  enormoiw  thickening  of  the  bones,  fmm  1  to  3  nr 
more  cm.  (tL."i  to  l..")  in.).  t>ther  Ifoncs  are  soinctinii'S  iilTectod.  The  p>*mp- 
toni."*  soiiK'tiines  refteinhle  thow  of  i-eivbnd  tniimr.  the  cranial  norves  licing 
nITeeliti  liy  Ihr  Imhiv  grnwth.  Hwidfleho  is  rii-(iiirii»n,  and  optie  neuritis  oeoa- 
sioHiilly  oeeiirs.  MnrkiMl  exojththalnuis  is  wmictimes  produriHl  by  the  grnwlh 
of  the  orbital  bone»i  which  lills  np  the  nrliilal  cavities.  The  trouble  is  xup* 
posed  to  b,f  nf  trophic  origin,  although  the  changes  in  the  Imm-s  n-M-nihU'  those 
of  inHauniiiilioi).  'I'lie  involvriueni  "f  the  rninial  vault  and  tlie  absence  of 
kyphonif  iuid  ehangcs  in  the  e.\treniili<T'  n-nder  it  ejinily  diiftirigiii^hahle  from 
acroriiegnlv-    Treatnien!   Iiiis  thus  fur  t>t^>ved  nnnvailing. — K.) 

Scleroderma. —  hi  tHiniK'eti"n  with  luruniegaly,  we  wish  1o  rofnr  hriefly  to 
sclcrndertna.  wliirti  in  a  wav  is  lh»'  np|>nsili'  n(  nemmefiHly.  nnd  is  perhaps  also 
asso*-ialed  niih  ihc  function  of  the  hypophysis.  In  scler*>dernin  we  are  not 
dealing  with  a  hyperplasia,  hut  with  an  atrophy  iintl  shrinking  of  the  l>nncA 
and  soft  ti(^ni's.  The  disease  alTert'*  the  hands  and  arms  primarily.  The 
lingers  gniw  small,  the  terniinid  pludaiigi's  ntro|ihy  more  and  more,  and  the 
."skill  heeomes  sm»H)lb,  glossy,  and  atrophic.  Tlie  muscles  nnd  fiiM-iir  are  af- 
fected by  the  atrophic  prwess.  (In  very  rare  cases  there  may  be  atrophy  of 
one  half  of  the  body.^K.] 

In  tJic  hif  the  ntrophy  afTtrt?*.  idKivc  idl.  ihe  li(»  and  no«j,  and  theji  the 
ears.  The  skin  of  the  trunk  and  the  s^ift  parts  of  the  Ihornx  may  also  iHVonic 
involved,  so  that,  as  I  observed  in  one  case,  distressing  dyspmea.  in  oonsfr- 
quence  of  tlie  Interference  with  the  respiratory  movenu'nls.  may  ariw.  Xol 
infreqncntly  the  atrophic  stage  is  preceded  by  a  stage  nf  iiwelltDg.  Oeeasion- 
ally  tlie  process  is  not  dtfTnse  at  Hrst,  but  a|>]H!ars  in  solitary  disseminate<I  Tx-i. 
Tht'  di«.'ase  occurs  with  uKirkedly  greater  frequency  in  women  than  in  men. 
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The  prognosis  u  ontirely  unfavoraMe.  but  some  symi»(omntic  improvemont 
niny  be  oblainetl  hy  massafje,  iiialifal  {jyninniilU:*,  ointtm-iiUf,  liallis,  eto. 
[Some  i-aMw  «ii[iart!iilly  retiiver. — K.]  Injecfiuns  of  thiopinamin  have  also 
b<?<:>n  reL'diiiiiifnUed.  The  adjiiiniatratiun  i>f  jiituitaiy  glaiu!  ham  g\\vu  sotiic 
iiili'rf'wliiiji  n'KiiIts, 

Progressive  Facial  Hemiatrophy  (unihterai  progressive  fnviai  ntrtiphfi). — 
L'niiatfial  facial  iilMipliy  i^  mi  lAtn-mrly  rnri'  ilisi'uso.  wViich  t-on-ii-it^  (if  a 
very  slow  jin<l  p^raihinL  Unl  usually  «niftliititly  proifri'ssni',  iitiuphy  nf  iiiil>  jmlf 
of  tlic  faci*,  fiffi'i-lMifi;  till'  hkiii,  luid  iiEso  the  fatly  tinHiiL*,  thi'  iiiiiHrli's.  hiiiI  \\w 
Ikiik'!*,  i'MIrt  in  ji  iinifurui  or  n  vury  ilivcr^e  iiunincT.  Thi-  HlTivtiim  iisnnHy 
U'jrins  in  yt^uth.  The  fcmulu  eex  stt-iua  to  be  more  ilispiwil  to  llie  diMafW  than 
\\w.  male. 

The  atrnpliy.  wliifli  has  itn  wat  irnioh  more  rroqiiPiitly  on  tin?  Icfl.  kUl- 
tiian  on  Ihrr  li^^lil.  1ii';;iiis  usinilly  lit  ii  i-iri-iiinK(;rilK'!i1  spot  (-ilUrr  i>ii  Iho  cht^ks 
<»r  on  llie  chin.  Thi;  rikiii.  us  a 
nilo,  jfradualJy  oswiiinKn  a  whitish  or 
hrciwiiUh  color.  Th+>  affccU'tl  jtart, 
atid  linally  the  wliolc  hnlf  of  tlie 
facff  ffrndtuilly  sink  in  iiion-  atid 
iitoi-e,  BO  that  IhL"  iliseasf  i-aii  lie 
rwiigni/^l  at  llie  lirsl  ^IniKt'.  'I'lie 
atrophy  tdiowtt  a  slmrp  liniiliilioci  at 
tilt!  iimdiaii  line.  In  rnatiy  casea 
tin'  niiixilc!)  apparfnlly  rPTnnin  al- 
most wholly  intact,  1>iil.  in  sniiic 
cases  they  siiow  a  marked  atrrtphy, 
fS|K«-iol]y  tht;  imi'H'Ies  of  (nasliea- 
tion.  The  corresiKnidiii^  Imlf  of 
ttie  ton^^ie  and  tht-  noft  jmlale  tiatt 
unmr-timri*  Iier*n  found  iniplicateil. 
K\ri-plionnlly.  the  iitnipliy  involves 
the  iifijiljliorin;,'  rrgioii  of  tlie  shoul- 
ilcr  anil  the  upper  extremity.  The 
1)01108  alflo  atrophy,  ei<pct-iatly  in  the 
canefi  whieh  arifie  in  early  youth. 
The  hair  on  llie  alTei-ted  Imlf  of  the 
licftd  often  fnils  oiit  in  ijrciil  niDoiint.  nnd  hrronien  thin  iinil  atropliii".  The 
ficnsihility  remains  porfcctly  iiitaet.  Markeil  vasmnolnr  and  neeretory  dii^turb- 
anees  have  only  rarely  !»een  ohservod.  The  acminpanyinft  lllui'tratiou  (Fig. 
213)  shows  a  patit-nt  who  wa.s  deKerilied  I»y  lIomlHTj;  many  vi-arsi  a>;o.  and  who 
for  a  lon^  time  fri'tpienleil  the  (Jernian  elinicw  ii!  onlcr  to  show  liimself. 

N'olhin^  definite  is  known  in  re^rard  to  the  nature  nf  the  iilTeetioti.  Most 
ol>servcr.-i  ut  present  a^rec  that  it  is  a  trophic  neurn!*is.  an  airi-ction  of  trophic 
norvee  or  nerve  cenlwrv,  bnt  where  we  are  to  look  for  the  sjtccinl  sent  of  the 
diseii.ie,  wlietlu-r  in  tin-  tii^ieTniniis  or  in  the  wympathetie.  we  do  not  know. 
Mendel  lately  found,  in  a  case  which  came  (o  autapwy,  a  definil*!  neuritis  in  the 
tri^minus. 

The  disease  ia  not  dangerous  in  itrielf.  and  usnally  causes  no  s[H«-iaI  wnh- 
jectivc  dit>lurhance,  hut  it  seems  to  \\&  incurable.    In  cases  at  their  beginning 


Fio.  213. — Left  fikoial  lifuiiBtropliy. 
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we  can  at  mo!>t  make  an  attempt  to  bring  the  diwom;  to  a  ^tiind^till  by 
conlinutx)  appliratinii  of  eloctrifitv. 

A)^  an  a|>pi;n«li.\  it  may  Iw-  briefly  mentioned  here  that  there  is  a  uniUlermI 
hy{K>r1n>pliv,  uliii-li  is  hIhi  |i(is>il>ly  ciiiiit'i-ltil  with  ticnnitrdpliit'  dii^liirlumocB. 
We  snw  at  Lcipsic  a  tpn-yenr-nlil  kiy,  iilliiTwi>L'  piTfwlly  lii-alOiv,  ill  whom  • 
striking  livfHTtropliy  of  the  left  side  of  fils  face  and  of  the  left  arm  liad  grada- 
«Hy  dcv{-l.i]»'.I. 

Hydrops  Articulorum  Intcnnittens. — This  is  tlte  name  of  a  rery  rare  di»- 
ca»tn,  in  whirh  Uirp*  svi-lliii*;.-'.  iihiuilly  of  Mu'  km-c  joint,  hut  M>m<*litneH  of  thtt 
othtT  large  joints,  dt-vt-lop  at  jxTfLM-Uy  regulnr  intervaU  of  one  to  four  wei*k&. 
Tht-se  swelliiigs  iif  Ihf  joints  run  their  coiirsL*  without  fevt-r,  and  usually  wilh- 
niit  any  prcot  pain,  and  di-iflppcar  agnin  in  a  fi-w  day*.  Such  attackn  may  he 
rt'|x.'ali-d  ul  intrn-aU  of  dilTtTcnt  h-ngthi'  rluring  many  yearn.  Their  ncr^na* 
charnctf-T  is  attesttKl  ospt-cially  hy  the  riipiil  ontiet  and  diwippearance  of  the 
affection,  and  also  hy  the  I'drnhiniif ion  of  it  with  other  nervous.  dii^turtiaocM, 
BHtrh  ji«  migina  (H'ctiiris.  exophilmhnlc  gnitrr,  v!W)nintor  symptitms,  hycteritiil 
syniplofii«.  cU\,  which  coiiil)inaLio[i  ha!<  <iftcn  iHfn  nWrvdl.  In  n-gunl  tn 
t^^atnlenl.  salicylic  acid,  (juinin,  Kowler"*  solution,  and  tttdicutn ncnnii*  injec- 
iJon«  of  cTfjntin  hiive  lurn  tried,  but  the  Iroulde  is  uiiually  ven*  obi«tiiiate. 

DistnTbancM  of  Secretion. — Tn  addition  to  the  vafiomotor  and  trophic  dis- 
tiirliimics  ur  lun^x  i-(iii>iiltT  tin:'  ^]i^tllr^lances  nf  woretion.  TIhw!  arc?  not  in- 
fnHfiU'Tit.  We  liiivi'  ahciiily  Irtirnnl  In  rrrognixe  nnomalies  in  the  siH-n-tion  of 
fialivn  in  I'ju'ial  paralysis,  and  of  the  hichrytiuil  w-crelinn  in  trigrininul  m-u- 
ralgia.  Analogous  riymptotiifi  are  nccanionally  noticed  in  other  nervous  diti- 
eases.  Distnrham-ei'  of  tho  sweat  MH-n'lion  are  the  cn(>ie-t  to  confirm.  Our 
understanding;  nf  tliem  lomcs  sn]>sianlially  from  the  dii^-ovi-ry  of  the  "  jiwcat 
nervuH."  arij^in;:  inwinlv  from  the  svtupathi'lie.  whicli  vrafi  iiiadr  liy  Lm-hsintfer. 
Ill  nervDiiK  [mlirnts  we  have  seen  i)iiile  fn^iitenlly,  on  the  out*  hand,  an  ab- 
normal increase  of  the  sweat  secretion  [hiijierirlrtutu,  ephulnmtt),  and,  on  tl» 
olInT.  H  diiiiiiiiiiion  or  a  i-omiiU'tc  disiippfaranri'  of  it.  The  former  if.  pern  cm 
Ihf  [Miralyzed  jfidi'  in  many  lu'niip!<'tfirt>t  and  in  spinal  paralyws.  thi*  Iat1i-r  in 
lalx-s  dorjifllifl.  .Anonialies  of  the  pweiit  tJcrretion  are  <)iiite  fre<|nenl.  and  arc 
usually  combine*)  with  variomotnr  di-stnrl»ancci«  in  certain  general  neunnis. 
nueh  as  hysteria  and  neurasllicnin.  In  a  few  rare  eaw?!»  a  genuine  hfmaiuUusi* 
(hh)iKly  swcjit )  liiis  bi^'t-n  eonfimied.  [Colored  sweating  (rliromntitlnnnM) 
lias  (wen  n'portcn!  in  snnic  very  rare  cases  of  li_>'steria. — K-1  Tlic  condition 
known  MS  uriiluln'nd  hyperidrosig  (unilateral  !«wealing)  i»  alsi*  es|K-t'ially  inter- 
esting. In  this  there  is  an  almomial  secretion  of  sweat,  chietly  in  one  half  of 
the  face,  more  rarely  in  ono  arm  or  over  the  »vhole  of  one  fide.  The  affectioo 
has  iisiialty  been  observed  in  connection  with  taW.  RjTinpomyetia.  hemicrania. 
exophthalinio  goiter,  tiyslcria,  ete..  and.  in  at  least  a  number  of  cam*,  it  s^vin? 
to  he  due  to  direct  lesions  of  the  sympathetic.  On  the  other  hand,  we  have 
repeatedly  ^wn  [persons,  who  were  otherwise  perfectly  healthy,  in  whom  the 
accretion  of  sweat,  coming  on  under  normal  conditions  from  heat  or  phviiical 
exertion,  rcmaimd  liniitnl  in  one  half  <if  the  t-nilv.  esiw-K-iallv  the  face. 

Injuries  and  Diseases  of  the  Cerrical  Sympathetio. — In  conclusion,  wa 
would  briefly  mention  here  the  pyniptnms  which  have  been  obecrvwl  in  dirtct 
injurie.*  of  the  cer\'ieal  sympathetic,  traunja.  pressure  of  neighlioring  Inmow, 
elc.    if  we  have  to  do  with  a  paralysis  of  the  sympathetic,  we  see  almost  con* 
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stantly  on  the  affected  side  a  contract  inn  of  the  pupil  from  paralysis  of  the 
dilator  pupillfl>  sujipliLnl  from  the  sympathetie,  in  tnaiiy  i*jise.s  as^m-iatwl  with 
a  sh)w  rnicticin  (c>  li^lit.  We  iil'^'i  fntjiu'tilly  t^tf  a  narrowing  of  tliG  o]wn\nj^ 
of  tlic  lids  from  panilysis  of  MiilliT'ti  rmist'lc,  uinl  in  oM  casw  a  ri'tractiou  of 
the  bulbus  oculi.  flattening  of  the  atfected  half  of  the  face,  and  oeirjjsionally 
increawKl  rerlneiw  and  warmth  in  the  ear  and  cheeks  from  vattomotor  disturb- 
aiioo.  In  0  few  cawM  ne  mi*  nn  incn-awil  swchI  swrt'Iioii.  \Vi-  iiuiy  add  that, 
acfonling  tfi  Miiiiius.  ttie  iiornml  rellc\  dilatation  of  tlic  pupU,  from  pninful 
irritjilitm  of  the  skin  of  the  face,  is  ahsriU  in  puraly*iis  of  tJii*  svinpatlielic. 
The  oppo-iile  «yinploins  are  found  in  condition)*  of  irritntion  of  tim  sympa- 
thetic. The  occurrence  of  syiiqialht-lit;  ^vni]*'"""'  '"  W'^'aln  injuries  of  the 
brachial  plexus  ba^  already  been  incntioned  ahu\c  (page  244). 
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(Itttmi^nmia.    Megrim.    Sick  Ile/ulacke'i 

Etiology. — By  niigriiine  or  hemicrania  we  mean  a  |K'culiar  form  of  head- 
ache, cnniiing  on  in  t-i-purate  attacks,  UKiially  unilateral,  and  n-^siicioted  with 
conniderjiUle  disliirhimce  of  I  he  general  eoiidiliun  and  with  pronounced  ncnous 
gastric  gymptonw  (complete  low  of  ap^H'tite.  nausea,  vomitiDii).  The  affec- 
tion occurs  in  women  and  men,  w»niewhat  more  rarely  in  the  lattfr.  and  almo:-! 
always  begin.*  in  ynutb.  generally  at  tlu'  ]»frlod  of  puherty.  nlthougli  typical 
ca>!(s  [(f  mjfrraine  Imve  been  repeatedly  observed  In  si-luml  cbildren.  l^uite 
frequently,  but  not  always  by  any  memi!-,  llie  di^ea)>u  affectt*  persuns  who  must 
be  regarded  as  "generally  nervous."  who  are  ana'inic,  or  who  suffer  from  dis- 
turliiinces  of  meni'trualion.  llnrodily  f)ften  ])Iay.-i  a  part.  iJinof!  hi^micrania  ia 
bi>th  iR'reditary  as  sueb.  and  often  appears  in  familicff  which  have  iinlTL-re<l 
fn)rii  iilliei'  nervoiiH  cli^i'Hues,  i^m'h  a>'  epilepsy,  hysteria,  or  the  ]wiyehof-en.  We 
may  mention  as  exciting  causes,  which  may  Im*  made  answcraldc  both  for  the 
ou^et  of  the  dii«eaw  and  especially  for  the  individual  atlaekt«,  pliytjieal  and 
mental  overexertion,  great  mental  excitement,  disturbances  of  digestion,  in- 
dulgence in  alcofiol,  etc.  |  Kye  strain  (page  188)  may  rarely  lune  cume 
jnfliienee  in  causing  migraine  iis  well  as  ritlier  fnrin?;  of  hejidaelie,  and  i\  cjire- 
ful  search  for  any  errors  of  refraction  siiould  tliercfore  be  made. — K.)  The 
special  cause  of  the  disease,  however,  is  probably,  as  a  rule,  a  cnngenital  pre- 
disposition. 

3Iany  writers  liiy  great  stress  upon  certain  vai^ornotDr  symptoms  which 
sometimes  accompimy  migraine,  and  therefore  believe  that  the  dJMyise  is  to  ho. 
eonstdereii  in  tlit^  main  an  alTeclion  of  the  (■vnipathelic;  but  we  must  agree 
with  llobiu-i  tlmt  this  assumption  is  verv  iniproiinble,  and  that  llie  acn-otu- 
panying  sympathetic  Rvmplnnis  are  prttbably  only  nwondnry  and  of  reltex 
origin,  in  ronstT|uence  of  the  pain,  or  are  merely  a  part  of  the  whole  attack 
of  luigDitra^  \W  are  still  utterly  Ignorant  of  the  cpeeial  nature  of  migraine 
— that  is,  of  the  Ivlnrl  or  Ihe  phiee  of  llie  change  wbieli  forms  the  basis  of  ihe 
clinical  M-mptiiiiis.    The  conjecture  is  inlen-sling,  but  of  course  wliolly  uncon- 
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firniod,  tliat  Iherc  is  in  (ho  attacks  an  *' auto-inU>xk-ation '*  of  the  liody — tlul 
t)<.  till'  at-iinii  of  Mtijy  poi«)n  Jcvflopiug  frnm  titnu  to  time  in  the  hocly  itwlf — ' 
btit  tt'c  ilo  not  know  upon  what  pjirt  of  the  nervnu!*  svstciii  this  poision  msr' 
act ;  we  can  merely  conjecture  that  the  place  of  irritation,  upon  which  the  pain 
and  other  nti^rainnns  t-yniptoni(>  dopend,  ip  in  iho  hrain  itself  (in  the  rortei. 
or  deeper  part*^).  This  <?onjwrture  is  supporlfii  cspwially  hy  the  nature  ofj 
imiiiv  (if  tliL"  sviiiptoriiH  which  accdinjiariv  tlie  pain  nf  nit^rniin' — ihi;  wn^-tliv*"-] 
net^h  of  Ihc  sen,'j>ry  orgjin?!.  the  ^ii^fhl  mental  dianjje,  the  ncintillaling  M-otonia,j 
ell'. 

Symptomatology. — Mi;;rainc  alway.s  conies  on,  a»  has  I»oon  saW,  in  K^piarate 
attacks.  Mliicli  lire  repi-ateil  at  interval.-  of  varying;  I'liirtlis.  aUhnn).'h  nonin 
cascM  <iflcti  sIhim-  a  ivrnarkahly  iirent  rcguhirily.  Tim  onw-l  of  tJie  allack  m 
woiiH-n  i)fti-n  Iins  siiiiic  relrtlinii  lo  IIk?  menses;  in  other  chm-s  it  Is  Jui;  (n  utie 
of  the  exciting  causes  ineiitionctl  alxivc. 

The  attack  f^f  niijrrainc  TisunUy  begins  with  ecrlain  prfwlrfunnl  syinpt<»tii-. 
wliich  the  pati^'nt  s<Kin  reco;rnLZc>  ait  sure  signs  of  his  iipproachinj;  suiTcrinf;. 
These  prodroiuiil  syrnptiinis  consist  nf  general  imciisiness,  tiiM^onifort,  |iri*^.-iirf 
in  iJir  lieail,  vertigo,  at  times  linniliis,  spoilt  l:ofore  the  eye.*,  darkcuinj;  of  the  i 
visnal  flchl,  chills,  malaise,  abnormal  yawning,  etc.  In  a  short  tinio  the  pain  ^M 
In^ins,  It  is  felt  nio^t  either  in  the  anterior  frontal  region  or  in  the  tciiip«»nil 
or  parietal  region;  it  generally  j<howa  a  continuoii.-i  character,  not  intcrmillcot 
as  in  neuralgia,  an^d  it  may  increase  to  a  very  great  intensity.  Usually  erne 
siile  of  the  head  (the  left  uiofit  eoinmnnly)  is  the  chief  seat  of  the  pain,  |»ar- 
tieiilarly  the  forehond  and  the  neiglihorhoiKl  of  the  eyes;  hut  it  may  aI*io  Iwjh 
[HTi  that  tlic  pain  nlTccts  the  right  ami  left  sides  alternately,  and  it  is  wiine- 
tiujis  not  limiti'd  to  mie  siile,  Imt  einhrace-s  nearly  the  whole  hiiid.  The  Miilp 
is  usually  hyi)erR"s(lietic  on  the  affcctc^l  siile,  and  the  jmints  of  exit  of  the 
nerves  may  be  sensitive  to  prcs-surc,  but  firm  prc.-isure  on  the  head  (with  Oie 
hand*  or  hy  tjnng  a  towel  tight  around  it)  sometimes  gives  relief. 

The  second  chief  symptom  in  migraine,  bcfiides  the  headache,  is  th<*  rora- 
pletc  lof^n  of  appetite  and  great  nnui^ea.  Sometimes  vomiting  (-oiiios  nn  only 
at  the  end  of  an  attack,  but  often  there  is  almost  uncontrollahle  voniiliDg 
throughout  the  whole  attack.  The  patient  not  infrequently  notices  tliat  the 
vomitns  has  a  ver)*  fwiur  taste,  and  we  have  ourselvcis  found  a  decided  hyper- 
secretion nf  ga-itric  juice  in  several  ea<es  of  migraine.  The  patients'  p-m-nvl 
condition  is  alino-ttt  always  very  much  di^1url)cd.  They  feel  very  wn'tehrrl  and 
dull,  and  are  very  sensitive  to  external  iinpres.'^ions,  any  bright  light,  any  noi**, 
etc.  They  are  incapable  of  any  mental  exertion.  In  many  caj*cs  remarkable 
Ocular  symptoms  occur  (njdilhnlmic  migraine) — flight  or  markcil  ptosis  of 
one  eyelid,  liright  flashes  bcfcire  the  eyes,  scintillating  ficotoma.  and  nnt  infrr- 
tjucnlly  pronounced  hemianopsia.  Theae  annptoras  very  often  foreliode  tlw 
special  attack  of  pain.  Other  severe  nervous  symptoms,  such  as  paraesthesia 
in  the  hands  and  fingers,  tinnitus,  disturhance«  of  speech,  eU\,  have  occasion- 
ally lMK>n  observed. 

The  vasomotor  mnptoms  aecoriipanying  the  headache  may  oerur  in  two 
different  forms.  From  them  migraine  was  formerly  divided  into  two  sub- 
divisions— hfmitTania  itymjMlhiro-tamva  or  spastica,  and  hfrnifraniit  nym- 
fMlhico-parrilyiica  or  av{}ut~pnmUft\cf\.  In  hemicrania  spastica,  first  de>eril»od 
bjf  Uu  Ilois^-Ilcymond  from  oljscrvations  on  him.self,  the  forcheail  and  i-ar  qq 
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the  afTei-tftl  fikle  are  palp,  ihc  sk] 


ciKil.  the  U-ni|K)ra1  arteries  ooiitrnclfil,  tha 
j)U|iil  ih  often  (lecitlwllv  (iiluttHl.  tht?  sfcrciion  of  saliva  iiicreasod:  in  ^liort. 
tliyi'c  ary  u  wlii>lu  seriiis  of  .symjiloins  prtawrit  wliich  ull  agree  iti  pointing  In  a 
(-i>ri()ittoi]  of  irritotlnn  of  the  symputtu'tic  {vidt}  nuftrii).  In  homicniDiu  para- 
lytica, however,  which  was  first  descriljcd  hv  MollendorlT,  aUo  ffoiii  obi^en'a- 
liiiiis  (in  liiinsflf.  thi*  face  i-;  reihh-iui!  nn  the  affiflitil  j;i<le.  it  fi'iMs  hoi.  the 
tcrnpnnil  arliTJcs  art;  liilateri  urul  ]ml^a^^'  slroiiglv,  there  is  sometimt's  unilat- 
eral nwealiiig  of  the  faee,  the  pupil  i^  contnietetl — all  sviiiptoms,  thereforp, 
which  can  dc'iR'mi  only  on  a  paralysis  (if  llio  pytnpathelic. 

A>  hiw  ain-aily  hit-'n  »aid,  lin;  ."i^nufininci'  of  nil  tliese  symptoma  is  not  ab- 
solutely (■•Tliiin.  We  inUHt  also  mhl  tliat  llii>  division  is  more  lher>ielical  than 
rrnl,  ami  thut  the  curies,  whieli  owiir  in  pnietitH'  cimnot  hy  any  means  always  Ik> 
inserted  into  one  or  the  other  typieal  scheme  without  further  eiTemoiiy.  The 
vaseulnr  Minploins  ari^  oflen  einly  slight,  i-oruMrinns  nf  jturalysis  and  of  irrita- 
tion of  the  syinpulhetic  sonielimefi  *.«'»!  t(*  alternate  with  each  other  in  the 
same  attack,  iind  we  may  even  fm[nently  meet  with  iippan*nlly  cnntnuUitory 
iiyniptcin)i4  at  the  same  time,  t^ueh  an  paElor  Joit>e<l  with  eoiitraetion  of  the 
pupil.  The  vawulnr  changes,  when  present,  are  almost  never  unilateral,  but 
(hey  Jire  ajiprnxiniatelv  alike  in  (tie  tw(»  halves  of  the  fai-e.  In  severe  attacks 
the  wlinle  faee  usually  lookx  pale  and  sunken,  Lput  the  initial  pallor  may  give 
place  to  redness. 

Tlie  duration  of  the  attacks  nf  migraine  difTern  wry  miieh.  It  usually 
lasts  several  hours  or  a  whole  day;  then  the  pain  gradually  disappears,  and 
there  18  oftrn  i-nnsidrralile  vnrniliiig  unci  sornelimeH  a  prnfnse  di-H'harge  of 
urine  toward  the  cml  of  the  attack.  In  the  intervals  between  the  ililTerenl 
attacks  most  patients  are  perfectly  well  und  free  from  pain.  There  ui-e  also 
severe  forms  of  migraine  whore  the  individual  attacks  may  last  for  several 
days  or  more  ("  eUit  de  mnl  ").  Without  an  accnrate  history  thp5*e  sevei-e  eon- 
dilioivs  nf  intense  headaehe  and  persistent  vomiting  may  nwdily  be  falwly 
inlrrprejcil. 

The  whole  course  of  migraine  la  very  chronic,  anil  It  may  last  for  years 
urd  ycar^.  It  is  usually  a  trf>ul>le  to  which  the  patient  finally  hcennies  aecua- 
, tinned.  We  must  generally  l»e  quite  guarded  in  our  prognosis,  for  many  cases 
resist  very  nhsfinalelv  ail  attempts  at  euro.  We  can  give  the  patient  only  the 
consohitiim  that  the  trouble  generally  disapjioars  of  itself  in  advanced  life.  It 
is  not  usually  attendLnl  with  any  special  danger.  Tri  only  a  few  oases  hns  it 
het^n  nolit-ed  that  ntta<'ks  of  lu-inierania  of  years'  duration  have  pn-eeded  a 
severe  een-liral  di.-icase  that  developetl  later. 

Diagnosis. — The  diagnosis  of  migraine  is  not  difficult,  if  wo  hold  strictly 
to  the  di'linition  of  tlir  disease.  The  laity,  espii^ially  women,  of  course,  delight 
in  calling  every  lu-ndachc  and  all  sorts  of  other  nervous  and  hysterical  condi- 
tions "  migraine."  Kspecinllv  characteristic  of  true  inigrnine  are  the  hei-eility. 
tlie  heginning  in  youth,  the  occurrence  in  attacks,  the  accompanying  vomiting, 
and  the  otiter  attendant  nervous  Byniptoms.  Krrors  in  diagnosis  may  arise 
from  tin*  faet  that  attacks  of  sympt<uiiaiie  migraine  may  also  occur  in 
Revere  organic  diseases  {tak's,  hrniu  tunmr.  etc.).  We  have  seen  a  patient 
who  snlTered  fm-  years  with  severe  "  Tnigniini-."'  He  finally  died,  and 
the  aii|ii]isy  revealed  a  eystiiereus  in  I  In-  fi'urili  venlrirle  with  .seetjuilary 
hydrocephalus. 
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Treatment. — Very   many  patients  who  suffer   from   migraine    finally   re- 
nounce any  special  treatment  after  they  have  exhausted  all  possible  remedicE. 
They  witlidraw  to  their  rooms  when  the  attack  comes  on,  darken  the  windowv. 
take  nothing  but  some  tea,  Seltzer  water,  or  cracked  ice,  put  a  cnlil  compress 
aliout  the  head,  perhaps  try  a  foot  bath,  and  for  the  rest  wait  quietly  until  the 
attai-k  is  over.     In  fact,  our  remedies  for  cutting  the  attack  short  are  quite 
uncertain.    They  sometimes  aid,  but  they  often  leave  us  in  the  lurch,  especially 
if  usiti  repeflte<lly.    We  must  note  especially  that  narcotics,  such  as  niorphin. 
are  almost  always  ill  home  in  migraine,  and  do  no  goo<1 ;  but  antipyrin.  soilium 
salicylate  (30  to  45  gr.  |gm.  2  to  3].  in  strong  black  coffee),  aspirin,  phenace- 
tin,  salipyrin.  etc.,  in  many  cases  undoubtedly  have  a  favorable  action.     Which 
remedy  acts  the  best  must  usually  be  tested  in  the  individual  case.     We  have 
ourselves  seen  excellent  results  formerly  from  sodic  salicylate,  and  lately  from 
antipyrin,  pure  or  mixed  with  the  other  remedies  mentioned;  the  attacks  of 
migraine,  when  the  remedy  was  taken  immediately  upon  the  onset  of  the  first 
symptoms,  have  become  distinctly  milder,  and  have  run  their  course  more 
rapidly.     Of  c-ourse  the  action  often  ceases  with  time,  and  we  must  then  tir 
another  of  the  remedies  mentioned.    Of  the  other  remedies  used  we  may  men- 
tion guarana  {FauHinia  sorbilis),  0.5  to  1  drachm   (gm.  2  to  4)  of  the  poT- 
der,   and   caffein,  or  sodio-sal  icy  late  of  caffein,  in   3-  to   5-gr.   doses    (gm. 
0.2  to  0.3),  which  is  sometimes  very  serviceable.     Caffein  is  also  tlie  chief 
constituent  of  "  migrainin,"  wliich  has  lately  been  much  praised.     On  the- 
oretical grounds,  inhalations  of  nitrite  of  amyl,  3  to  5  drops  on  a  napkin, 
have  been  useil  in  spastic  hemicrania,  and  subcutaneous  injections  of  ergotin 
in  the   paralytic   form    (aqueous   extract  of  ergot.   2.5;   dilute   alcohol   and 
glycerin,  each  5 :  or  1  part  of  dialyzed  ergotin  in  4  parts  of  distilled  water — 
injections  of  either,  til.  "ij   to  xv).     The  practical   benefit,  however,  is  very 
doubtful.     Many  other  nervines,  such  as  bromid  of  potassium  and   Fowlere 
solution,  have  Ih-cu  recommended  for  continued  use,  and  also  extract  of  can- 
nabis indica ;  and.  lately,  nitrite  of  sodium.  2  parts  in  120  of  water,  a  tea- 
.'jpf>onfiil  one  to  three  times  a  day,  and  nitroglycerin,  in  troches  containing 
lie   to  ^  gr.    (gm.  0.0005  to  0.001).     Their  action  is  similar  to  that  of 
nitrite  of  ainyl.     In  ophthalmic  migraine  the  treatment  by   large  doses  of 
bromid  of  potassiutn  is  praised,  especially  in  France,  as  being  very  successful. 

In  many  cases  tlie  general  treatment  is  very  important.  Preparations  of 
iron,  .-iea  bathitig.  a  mountain  residence,  and  cold-water  cures  are  often  of 
decided  service.  We  have  seen  remarkably  good  permanent  results  in  several 
cases  of  severe  migraine  from  the  moderate  use  of  Carlsbad  water,  either  at 
Carlsbad  itself  or  taken  at  home.  We  always  strongly  recommend  a  trial  of 
this,  especially  when  there  are  also  symptoms  of  hypersecretion  of  the  gastric 
juice  (ridr  .•.k/zto).  With  the  moderate  use  of  Carlsbad  water  ve  usually 
combine  mctliodical  hydrotherapy  (cold  sponging,  half  baths  with  douches, 
etc.)  and  an  iipproj)riate  diet.  The  persistent  application  of  electricity  has 
also  ^hnwn  sfimc  ^rood  results,  but  we  must  not  huild  very  great  hopes  upou  it. 
]n  the  spastic  form  the  action  of  the  anode  on  the  sympathetic  is  especially 
n^'ommi'ndcd.  and  in  the  paralytic  form  the  action  of  the  cathode,  while  the 
other  clcctroili'  is  to  !«■  placed  on  the  cervical  cord,  or  as  high  as  possible  on 
the  ociipni  in  the  w/um  of  the  mcNlulla.  Cautious  galvanization  of  the  head. 
and  weak  j)riiniiry  raiadic  currents,  may  al.-<o  Im'  nsiil.     SiHH'ialists  in  massage 
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jiTftii^p  Ihcir  modi*  of  IreatitK-nt  in  ini};raino;  thev  matyntje  either  rertnin  pain- 
ful s]»nt>  ill  the  ln'tiil  or  Hic  pistric  ri-jtri^n.  Finnlly.  wr  must  im-ittinri  that 
ini>;rairu'  often  R-eiiiH  to  he  i-nnrci'ti^]  witli  (lisrntti*  nf  ihc  ncKtc,  rftpi-cially  with 
hyjx'rplH-iiii  of  \]\v  en-rtili'  ti*^<ui'  in  l)n'  im-u',  iiiit!  Mini  in  such  vaavA  tri'alint'nl 
of  thy  |iniiutrv  dideafe  with  iht*  ;j;jilvjiimHaut<:'ry  uiuy  rwult  iu  tlm  ttJieiatioD  of 
tho  inigraiiie. 


CIIArrKU    Til 

KXOPniTIALMIC    GOITER 
{Parry't  IHteaae.    Morbo  di  PlaSani.     GraKt's  DUta^e.    Bouiow't  l>utiut) 

iEtiology. — The  special  group  of  syinptoms  to  whicli  the  name  of  exoph- 
thulniii:  iiiHivr  Ims  hwu  given,  and  whose  Ihrix'  cardiiiul  symptom!*  tirt-  actelfrn- 
tion  of  the  puUc.  goiter,  and  exophthalmu.-f,  was  firvt  carefully  d<^«;rLhed  in 
(lermauy  in  the  year  1810  hy  tho  Merflehurf;  piiyttician  HnfiO(h>\v,  althon^h  simi- 
iar  but  iefif*  [nin-itti'  iilwervatinns  liail  Ih'cii  ]HililirtliHd  in  Kit^lHrid  Ijv  (iniviw  five 
years  piirlicr.  [Parry,  in  EnojlBntl,  was  the  first  aecnratply  to  dewrilie  tlie  dis- 
ease in  17KG,  and  it  was  also  recognized  by  Flajani  in  Italy  in  18(H1. — K.] 

We  will  discuss  first  thortc  a?tiotoj;i(iil  factors  which,  according  to  general 
clinical  experience,  appear  to  hare  same  influence  on  the  origin  of  this  disease, 
reserving  until  later  tlte  enneideration  of  tlio  true  nalure  of  this  afTection. 
All  Uiosf  faetnrs  must  (i^^t  lie  menlinncd  which  are  important  in  the  a>tiology 
of  neuniscs  iu  general.  In  many  caws  an  hereditary  predisposition  can  cer- 
tainly  be  dit^covcred.  The  disease  hai*  been  repeatedly  sseen  in  several  menders 
of  the  famv.  family.  We  have  ourselves  deen  severe  exophthalmic  goiter  in  two 
sisters.  Furthermore,  oxojihthalmic  goiter  is  also  <piilr  fretpicnt  in  those 
faniiliod  in  wideh  there  is  an  hereditary  prpdispiisition  to  neuroses  in  general — 
epili'psy,  the  psyclnisvs,  or  hysteria.  Anuing  the  exciting  causes  we  must  first 
nicnlinii  great  incntnl  cxcilenicnt — grief,  terror,  anger.  Sometimes  real  in- 
jurii's,  as  wvU  m  tiicse  "  psychical  injuries,"  seem  to  hiiie  an  inlluenee  on  t!ie 
dcvelopnient  of  the  disease:  that  is,  severe  general  bodily  L-^oncnssion,  such  as  a 
fall.  Many  author^!  have  laid  eonsiderahle  weight  on  dicM>aM«  of  t\w  fctnale 
Mxual  orgiins.  hut  the  importance  of  this  factor  seems  to  us  to  he  exaggerated. 
Tt  is  certain,  Ii(i«cvcr.  Unit  Ihe  first  .syiiiptorns  of  exophthalmic  goiter  often 
develop  fit  the  period  of  pregruiney. 

The  inlluence  of  sex  utK>n  the  origin  of  the  di.seuse  is  [>lain,  since  women. 
wperially  somewhat  anfemic,  "  nervous  "  **omen,  arc  much  more  frt*quentiy 
afft'cted  than  men.  Kxophthalmic  goiter  nsuallv  appeiirs  in  middle  life,  while 
it  is  seen  oidv  etreptinnidly  in  children  ati<l  old  ]ieople. 

Symptomatology.^The  increased  frequency  of  the  pulse  and  the  morhiil 
cxrilahility  "f  ilu'  heart  arc  the  most  cons^tant  and  earliest  .symptoms  of  exoph- 
thalmic goiter.  Tiie  fre<|ueney  of  the  pulse  average.-)  from  100  to  130,  rarely 
less,  hut  in  some  cases  even  140  nr  IfSO.  It  is  nut  alike  at  all  times,  hut  has 
many  variations,  ]at<ting  for  long  periods  and  hIso  ctitniiig  on  in  single 
piiroxysms.  In  sleep  tin-  fn-ipimcy  "f  Oie  pulse,  as  we  have  ourselves  oon- 
firmed,  is  Bomelimes  almost  normal,  and  sometimes  rapid,  hut  usually  less 
so  than  when  tlie  patient  is  awnl^e.  A  very  vigorous  action  of  the  lienrt 
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and,  as  a  rule,  the  stitijective  foeling  of  palpitation  arc  uiinally  asAocia 

l)in  flri-eli'ralinii  nf  thf  puUe,     If  the  liaml  in  applicii  to  tlie  prffirnrtiium,  ihe 

i^trong  aiui  ililTiise  slinck  of  llie  pulsating  heart  i^  frit.     There  is  n    viga 

puUiLtidii  4if  tin;  nmilids,  aiiit  iir>ineliMit!s  nf  tlif  smaller  BrtoriL>s.      Wt;  tlo 

discover  any  qiinlltativt'  chaii^'^  of  ihe  pulse.    The  pulse  is  usually  quite 

lar,  but  archylliinia  luw  hwn  exci-ptionHlly  oWrvciI.     In  some  cAisea  ihe  pt- 

tients  !*iitrcr  frnm  pnjnoum/ii'd  ^tt•rllx■al■liia<'  coinjitionii. 

Phyjiioal  i?xainiiuitioii  (if  ihe  iH-rtri  slinwf;  mi  aocfliTHti-d  iiiiJ.  nhore  all,  tJi 
peculiar  iiuTciiwd,  livt-ly,  and  ditfu-'^e  t'ordiuf  imlMilion;  hut  afUfr  |>roIon(ii? 
ditratinn  of  the  diwa^  we  uWt  find,  as  we  can  allirrii  fmni  many  ca.'*es  in  o 
own  exixTii-nc-i',  n  itiiiiiifi-^t  liypiTtiophy  of  thi'  left  ventricle,  and  also  dilata 
lion  of  the  luiirt.  mid  even  aeliiiii  valvular  disciise.  In  the  diiignoitis  of  th*- 
latter  some  eaution  is  nt'c^sary,  heojuwe  fuuclional  heart  luunnurs  cspeciiilly 
at  the  base  of  the  heart,  are  often  present  in  exophthalmic  goiter. 

The  gnitt^r  usually  devel(>[w  wmicwliiit  lati*r  than  the  first  syinploms  id  t 
heart.     In  i]mny  cases  it  is  cnth-cly  aljK'Ht,  or  pre-*ent  niily  in  a  slij;hi  decree.' 
The  swelling  of  the  tliyrr)iil  gtaiid  is  veiy  marked  in  oidy  a  |Mirt  of  (he  cases. 
There  are  siutictirnes  di-cided  variulloiis  in  it  in  the  enur^c  of  the  sanio  ens 
The  comparative  softness  nf  the  tuinor.  the  fre<|uent  and  ptronp  pulsation 
in  it.  and  the  loud  vascular  niuruuiri;.  which  an-  often  hut  not  always  licard 
and  which  arise  in  the  dihUed  vwit«l*  of  the  thyroid  >jland,  are  cliHracteri-tiie 

of   the   glitter    in    Hasedoir'a 
disease.    By  laying  the  Imiiil 
on  il  we  can  often  feel  th 
tlirill  and  pulfiation. 

'I'he  exophihahnus,  tha 
protrujiioii  of  the  eyehalls 
from  their  orhits,  ia  alino«tt 
always  hilalcral.  altlioiia;|i  |t 
w  ftiinietiuii'it  mnre  iiiarked 
on  one  side  than  on  the  other 
{viiie  rijj.  2\\).  We  have 
seen  niartced  unilateral  vx- 
npliihniinu.<«  only  once  in  ox- 
o|)lithalniic  goiter.  Tlie  cau^f 
of  the  exopjuhalniutt  is  still 
ohscure.  bilatation  of  the 
IfliHNl  vcfifiels  at  llie  Imek  of 
Ihe  orhil  crowding  the  bulh 
fDrwanl,  hiiH  tx'en  (iugge>»l»'d. 
A  hypotonia  of  the  ocular 
uuiscles  is,  however,  more 
pnihnlile.  In  many  eases  it 
is  entirely  ali.'*enl :  in  others 
it  may  ullnin  iu>  higli  a  de- 
gree  that  an  actual  "  di.slf>catif.n  of  tlie  eyeball"  has  been  descrilwd.  In 
Ihe  marked  degreoji  of  exophtlialnuus  there  is  often  a  peculiar  f>laring  ex- 
pression to  the  eoiintenacice.  This  is  due  chiefly  to  the  unusual  size  of 
tlw  palpebral   fissure.     The  infreiiuency  of  winking,  eniphasized  by  Stell- 
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vzft,  haft  not  been,  as  a  rule,  oU^enccl  by  me  in  my  cases.  On  the  other 
hand,  a  poniliar  Byuijitom,  first  ilfM-rilMii  lny  vnii  (Jnuffc,  it*  vnry  impnriant. 
<ln  niisil);^  ami,  iftill  mnri?  iii»lii-ciiMv,  mi  lnwcrinj;  the  f.\vot<.  Ihu  orrctipoiiiling 
assotiatt'Ll  niovetiifiits  of  tlic  up]H'r  eycliii,  wliieli  are  always  present  under 
iHtriiiu]  wifnIiliDiiH,  am  ahaiinl.  I'his  "  Llniffe  syrnplciin  "  may  sometimes  I« 
one  of  the  earliest  ^igm  of  the  disease.,  ami  may  tliorefure  he  of  diagnostic 
value.  If  present,  it  h  very  etrikins  ami  eliararlerij'lir.  The  best  nielhod 
of  teutiiix  it  is  In  lm\e  the  paliciil  fix  his  ^!^z(.'  iijxiti  ata  cilijcft  helil  above  liis 
eyes.  Tlien,  with  the  head  kL']it  still  and  tilted  sligfitly  backward,  tlie  nhjwrt 
is  slowly  iiH>vci]  (jfjwimnrd  ami  tin?  patient  is  mkvd  to  follow  it  wlHi  \m  eyeii. 
If  tiracfc's  siBi:  he  prewiit,  the  eyeball  is  lowered  iriore  than  the  upper  li<!,  so 
that  a  [Hirtinn  of  the  white  of  the  L-ye  beconieft  plainly  visible  lH-t«»'4-ii  tin;  i]|i[jer 
ntar^'iii  oC  the  iris  and  the  upper  eyelid.  In  some  i-at-es  uf  niarkfiJ  e.\oph- 
thalmus,  the  faulty  lowering  of  (he  upper  lid  upjiears  to  \n>  partly,  ol  least, 
purely  meelianiail.  However.  (Iraefe's  sign  is  Bomctiine?i  observed  in  eases 
with  slight  or  even  no  exophllialmii!;,  and  huR'  it  evidently  indivales  an 
uiterferenee  with  the  synergic  activity  of  the  niusiles.  l)istiirl)ances  of  the 
pupils  and  of  aircimitncidtition  jire  unknown  in  cMiplitlialmip  goiter,  but  panil- 
yiica  of  the  external  oeidar  muscles  Bometinies  oceiw,  and  we  have  ourselves 
rppealcilly  observed  aDomalies  in  the  inoveinenis  of  the  eyeball.  es|K;cially 
teuijHiniry  strabismus.  We  mtglit  mention  one  symptom,  which  Mobius  first 
notieed,  and  \vlii(.li  we  also  have  repeatedly,  but  not  constantly,  seen,  especially 
in  patients  with  rattior  marked  e\o]>bthalnms.  It  consists  in  the*  fact  that 
one  eye  very  soon  deviates  outward  if  we  have  the  patient  converge  the  eyes 
stnuigly,  as  in  fixation  <it  a  near  objet't — '*  iusulCcieney  of  eonvergeuee."  In- 
flannnatory  processes  in  the  eye  are  soniclimcs  seen,  which  are  probably  due 
to  the  fact  that  the  upper  lid  cannot  so  well  protect  the  protruding  eye. 

Bcside-B  tiio  chief  symptoms  of  exophtlialniic  goiter  thus  far  deserihed.  we 
must  also  nienlinn  a  list  of  olhor  tivniptonis  which  eome  under  our  obworva- 
tinn,  IkiiIi  in  the  typical  cases  and  slill  mure  often  in  less  pronounced  cases — 
the  so-called  "formes  fru^ies  "  of  the  French.  Among  them  are  some  nervous 
symptonip,  especially  a  peculiar  rapid  tremor  to  which  Marie  first  called  atten- 
tion. This  tremor  affects  the  whole  body  or  the  extremities  alone;  it 
shows  at  times  temporary  remissions  and  exacerhalions,  and  it  may  lie  so 
severe  as  to  form  the  patient's  chief  complaint.  A  moderate  trcmnr  of 
the  fingers  and  lianda  is  one  (»f  the  mowt  constant  symptoms  of  exnph- 
tlmlniic  goiter.  In  a  case  under  our  observation  marked  tremor  was  one  of 
the  first  symptoms  of  the  disease.  Il  may  lajcomc  so  violent  at  times  that 
there  are  even  spasmodic  twitehinga  in  the  extremities  and  in  the  muscles 
of  the  face.  We  may  also  mention  headache,  vertigo,  weakness  of  mem- 
ory, and  sleeplessness.  The  peculiar  nervdus  anxiety  and  the  irritable  dis- 
position of  the  patient  are,  however,  very  fre<)uent  and  in  Fact  very  char- 
acteristic, in  many  cas<'s  of  the  diseasr.  Thr  anxiety  and  the  haste  in  all 
movements,  in  speaking,  etc..  often  siinw  tltemselves,  even  during  the  physi- 
cian's examination,  In  so  striking  a  way  that  they  must  bo  regariied  as  not 
uninijwirtiint  factors  in  diagnosis,  Tlic  easily  occurring  flusliing  of  the  face. 
the  marked  suhjwtive  feeling  of  hent,  and  the  hot  bands,  from  which  many 
patients  suffer,  are  probably  due  to  vasomotor  disturl>anees.  (Hijective  ole- 
Tations  of  temperature  up  to  mi)"  or  KU-.V  V.  (38°  to  :W.H'  ('.)  Iiave  also 
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Treatment. ^Virv  iimny  patJfiUs  wlio  suffer  from  migraim'   fii 
Dotiiici.'  any  spei-ial  tri-atiniint  aitt-r  llirv  have  cxliaUfiU-'l  uil  [ios.<ii)li'  niiruilies.! 
'I'Ih'V  H'illitlraw  1o  their  njonis  wlii'n  the  alla<.l(  winw  on.  darken  the  windnws, 
take  iiotliinu  hut  wmie  tt^a.  Seltzer  wdter,  or  cracketl  ice,  put  a  c<»UI  ciiii)pre:?>Ai 
Hlxiitt  the  hi-tid,  piThajiH  try  a  fnni  Imtli,  nml  fur  llio  rc^i  wait  f|iiic-1ly  until  thei 
atlack  is  over.     In  fuel,  our  renie<lies  fur  ciittinn  tlie  iillack  short  an*  quite 
uiurrtjiiu.    'I'hey  soineliines  unl,  iMit  they  often  leave  n-i  in  the  lureh.  e-pe^-inlly 
if  UMil  ri'poatwily.    We  mu-^t  note  espeeiaily  that  nfircHii-s,  such  ns  nmrphin. 
arc  fllmoRt  alwnyg  ill  liorno  in  migraine,  and  du  no  gotx) ;  tmt  antipynn.  bwliutn 
sulieyhite  i'M)  Ut  4ri  gr.  Ijriii.  2  in  :J].  in  (Strong  hlaok  cotToe),  aspirin,  phenacc- 
tiii,  sfllipyrln.  etc.,  in  nianv  pasen  untlnuhliilty  have  a  favoralde  action.    Which 
reini.-ily  nets  the  Wai  rnu«l.  usujiUy  Ih-  ti-sh-d  iu  llie  imlividual  ease.     We  liave 
uurselvea  sicen  excellent  resulls  formerly  from  sodtc  salicryfate,  ami  lately  from 
antipyrin,  pui-e  or  mixed  with  the  otlier  remedies  mentioned;  the  attacks  (^^  hj 
rni^iiine.  when  tW.  n-nu'dy  was  taken  i  in  mediately  n]H)n  the  onset  of  the  first  ^M 
symptoms,  have  lieeoine  ilislinetiv  milder,  and  have  run   their  eoiirne  niorp  ^ 
m]!idly.     Of  e^mr*'*'  ihi*  tictruti  (ifli'ii  n'asts  with  time,  and  we  mu:*!  then  try  ^. 
another  of  the  remedies  mentioned.    Of  the  other  remedies  iibwI  wo  may  men-  ^M 
lion  ^iiurami   [ I'atiUinia  sorhiCis),  0.5  to  I  draehm   (j;m.  2  to  4)  of  the  pow-  ^" 
der,  and  caiTein.  or  sodio-salicylate  of  cafTcin,  in  3-  to   5-gr.  doiws    ((nn. 
0.2  to  (l.:J).  whieh  is  sometimes  very  serviceable,     ("affein  is  al&o  the  chief 
conatituenl  of  "  migrainin,"  whieli  lias  lately  been  much  praised.     On  the-  ^_ 
oreticel  grounds,  tiUialations  of  nitrite  of  amyl,  3  to  S  drops  on  a  napkin, ^| 
have  heen  uw-d  in  -iprtstie  liLnnieraiiia.  and  ^tuhcutaneouti  injei'tions  of  ergoiin  ^1 
in   the   paralytic   foj-m    (aijiuHins   extract  of  ergot.    2.5;  dilute   alodiol    and 
glycerin,  eaeh  .'J;  or  1  purt  of  dialyzed  er^jotin  in  4  part*  of  distilled  water — 
injections  of  either,  IH.  iij  to  xv).     The  practical  benefit,  however,  is  very  ^J 
doubtful.     Many  other  nervines,  such  m  bromid  of  potaRsium  and  Fowler'*  ^| 
solution,  have  been  rfi-nniniciiiled  for  eonlidueil  use.  nml  alwi  exlrai-t  of  ran-  ^^ 
nabis  indiea;  and,  lately,  nitrite  nf  rhIiuuk  'i  jiari^  in   1*40  of  water,  a  ten- 
s|K>onful  one  to  three  limes  ii  day,  and  uitrofjlycerin,  in  troches  coDtaininir 
tW  t«  »V  fir-  (;iw.  0.0005  to  O.'UOI).     Their  action  is  similar  lo  that  of 
nitrite  of  nmy!.     In  ophllialmie  mipraino  the  treatment  by  largp  doses  of 
broniid  of  |n)tiiKsium  is  praisinl,  especially  in  France,  as  Wing  very  ^ucre^fu). 

Ill  many  cases  the  ^'eruTid  Ireiumenl  i»  very  iitiportant.  Preparations  of 
iron,  Hca  bathing,  a  mouiilain  resideuw,  and  cold-water  curtw  are  often  of 
dLvided  service.  We  have  jiccn  reniarkahly  good  jwrmanent  results  in  several 
cases  of  severe  migraine  from  the  moderate  use  of  Carlsbad  water,  either  at 
CarlnlMid  itself  or  tjikon  rtt  hnni<'.  We  always  strongly  rncnmmend  ii  trial  of 
this,  pjiipeeiaUy  when  there  are  aUo  svmjitoms  of  hypfrseerelion  of  the  «;astric 
juice  0'"''"  *"/"■«).  With  the  moderate  use  of  CarUbad  water  we  iisimlly 
combine  methodical  hydrotherapy  (cold  yponging,  half  hnths  with  douche*. 
etc.)  an<l  an  apprnpriatj^  diet.  The  persistpnt  application  nf  electricity  ha.s 
fllw  shown  .*onie  good  n.-nlts.  but  we  must  not  huild  very  great  hope*  upon  it. 
In  tbt>  spastica  form  the  action  of  Llie  anode  on  the  sympathetic  is  espoeially 
rerominended,  and  in  the  paralytic  form  the  action  of  the  cathode,  while  the 
other  electrode  is  to  Itc  jihici-d  oti  ihe  cervical  t-ortl,  or  as  high  as  possible  nn 
the  occiput  in  tlic  n-giori  of  Ihe  tiicwlulla.  Cjuilions  galvanization  of  Ihe  head, 
aiiil  weak  pricnary  furadic  cnrrcubt,  may  aIho  be  used.    Specialintit  in  iufl«iagi? 
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pniee  thoir  m(u\e.  of  tn^atinent  in  niigraino:  Ihoy  iiifliKiftpo  fiitlwr  eertain  pain- 
ful »«p(il.s  in  (lie  bcatl  or  IIk*  j^'i'^tric  n^^ion.  rinaily,  wo  tntiat  lui'iitinn  that 
iiiigrHino  nftcii  swins  to  lie  c-nnnofUH]  witli  disi-uw**  nf  (he  iioi«e,  especially  witJi 
liv)HT))l!isiii  nf  Ific  i-n>clilc  (is!<iif  in  tlnr  n'i:^(>.  un<)  tliiit  in  i^iicli  vuausi  IrpiiUni'iit 
ol'  [Ik'  |>riiii!iry  disease  willi  Ihe  galvaiin-cmil»-rv  jnay  j-fsiilt  in  Um  ct'swaliou  of 
Uie  mi^aine. 
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EXOPHTIIAI.MHT    fJOITK.R 
iParry't  DtMetmt.     Morho  <ti  Flnjnni      Ornvft'*  IHsnatr.     Btutdmt'f  DUtOAt) 

Sltiology. — Tlip  special  group  o£  Rvmptnnis  to  which  the  nnme  of  cxopli- 
Iheliiiiv  ^Oilur  iia»  beuii  given,  lUid  wlieitn;  Lhrcf  t-ardinai  sym|iloiii!»  are  nccelera- 
tion  of  the  piilw.  goiter,  and  exophthalniiiin,  va^  lir^^t  carefully  described  in 
(Jennany  in  the  year  1M40  by  the  Merwljiirff  piiysicitin  iJatiwlow,  iiltlmujfli  mn\- 
liir  hut  lefls  ]»ixH-isfi  ulistTXiilioiis  hud  iHfcti  tMiliHchcil  in  Kiij^huid  hy  (Jraves  five 
y(!ars  earlier.  [Parry,  in  Kngland,  wan  the  first  oeeurately  lo  deserihe  the  din- 
ease  in  17HG,  and  it  was  also  nvcugnized  hy  Flajnni  in  Italy  in  1800. — K.] 

We  will  discuss  first  those  letiological  factors  which,  according  to  general 
elinical  experience,  appear  to  have  some  influence  on  the  origin  of  this  disease, 
reserving  until  later  tht?  consideration  of  the  true  nature  of  Ihii*  affection. 
All  thi>se  factors  must  first  ta'  nu-ntioned  whii-h  are  important  in  the  letiology 
of  ncunist*  in  general.  In  many  cases  an  hereditary  predispusilidii  can  ht- 
tainly  be  discovered.  The  diirca^e  has  been  rci^atedly  seen  in  several  memhcrs 
of  the  same  family.  We  have  onrsclves  seen  severe  exophthalmic  goiter  in  twri 
sisters.  Kurtherinore,  exophthalmic  goiter  is  aliw>  quite  fre<pient  in  those 
families  in  which  there  in  an  hereditary  prr'difiposilion  to  neuroBes  in  general — 
epili-psy,  till'  psydnKi's.  or  hysteria.  Among  ilie  exciting  causes  we  must  first 
iticnliim  great  mental  excitement. — grief,  terror,  anger.  .Soinelimoti  real  in- 
jujics,  at*  well  nx  these  "  povchical  injuries.''  seem  to  hnve  an  iiitluence  on  the 
development  of  the  diseaw:-;  that  is,  severe  general  bodily  loiuiisjiion,  such  as  a 
fall.  Xlanj  autlwrs  have  laid  considerable  weight  on  dii*ea-*eg  of  the  female 
sexual  orgnns,  liut  the  importance  of  this  factor  seems  t(t  us  to  be  exaggerated. 
It  ia  n-itnin,  however.  Hint  the  first  symptoms  of  exophtlialmic  goiter  aften 
develop  at  the  period  of  pregnancy. 

Tiic  inlluenec  of  t^cx  ujwn  the  origin  of  the  disease  is  plain,  since  women. 
especially  somewhat  anirmic,  "nervous"  women,  are  much  more  frefjueutly 
alfectt^  than  men.  Kxophthalmic  goiter  nsnally  appears  in  middle  life,  whdo 
it  is  si-<Ti  onlv  cM-eptinnally  in  children  »n<l  nhl  people. 

Symptomatology,— The  increased  frequency  of  the  pulse  and  the  morbid 
e\i'i1ahility  nC  l\\v  heart  are  the  most  eonsljint  and  earliest  synijdoms  nf  exoph- 
thalmic goiter.  The  frequency  of  the  pulse  averages  from  1<W  to  120.  rarely 
less,  hut  in  some  cases  even  110  or  IfiO.  It  is  not  alike  at  all  times,  hut  has 
many  variations,  lasling  for  Inng  ]K'rictds  and  also  coming  on  in  single 
jHirosysms,  In  sleep  the  freqncncy  nf  the  pulse,  as  we  have  ourselves  pon- 
5rmed,  is  sonielime-s  almost  normal,  ami  sometimes  rapid,  but  usually  less 
so  Ihtiti  when  the  ^latieut  i;*  awake.  A  very  vigonms  action  of  th*'  heart 
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no  tncfln»  ram.  In  some  aciito  ard  nppart'nUy  very  severe  vafXiA  espocinlly  we 
have  spen  almost  complete  rt'covery ;  tlicre  was  iii*iially  only  a  cvrlain  amount 
«f  cxfliilitliiilniiiH  after  all  lln'  otliir  sytiip1oiii«  liail  ihsjippfarwl.  TUo  ilii-t-ftse 
wain-liines  tt-rininales  fatally  witli  signs  of  gem-ral  wetikneiw,  and  linaltr 
paralvitiA  of  llic  heart,  Uiit  iiiorc  rrt!(iiit'iilly  fitiiii  {■otnpticatinns  in  the  heart 
or  lun;^. 

In  fully  drvclnpMl  cas^pc  of  oxophthalmic  goiter  a  positive  fliajjnoi'U  can 
almost  always  tiv  iiiaik-  witliout  dillinillv.  I'lio  piviiliur  fjtriul  t?.\|>n>!t?'ioii, 
altered  hy  einnciation  and  exnphthalnuis  and  ossfKinUil  with  goilfr,  oftm  jicr- 
niitrt  (he  rwognition  of  the  dUcaJ^e  at  Hip  iirM  filaiici';  htit  the  dhignosis  U 
often  very  uncertain  in  the  niil'k-r,  und^-vi-loped  ottse:*.  In  many  jialients  with 
slight  or  even  maiked  ;^«iiler  we  fiml  wiine  "  Hacedow  ^vmptoiiiii  "  without 
Iteing  able  to  eull  it  uetiially  '*  BuseJowV  diM»ase."  If  there  l>o  no  evident 
goiter,  we  mutit  lie  very  i;low  in  our  jitdgiikent,  hut  &h)«uncL*  of  e.\ophthaliiiu« 
with  other  plainly  devi-lo[wd  syinptoms  is  often  seen.  On  the  other  hand, 
wlien  there  rt^nlly  is  L-xoplitluihini!*  it  in  one  of  the  most  unefpiivocul  symptoms. 
In  all  douhiful  eases  we  should  c'oDj*ider  curefiillv  tlic  nindi-  of  onset  and  the 
associated  fiymplonw,  especially  enuiciation.  trtnnor.  general  nervous  irrita- 
bility, the  feeling  of  heal,  the  tendeney  lo  sweating,  etc. 

We  Jiave  still  to  describe  briefly  those  cii^-a  in  which  the  rardiae  symptoms 
( [wilfiilation,  dyspmi'a,  at  time-)  a-jwieiiiled  with  marked  euriliiie  hy|K>rlrojdiy 
or  dilatation)  are  fmrlieiiluHv  pnuioinii-^'d,  jiritl  for  which  no  ollu-r  eaoM-  van 
he  niadt'  ivspoit'iihle  than  a  eoneainitant  strtnnii.  ("a-ic*;  of  this  wirt  aiv  uften 
descrihed  at  prewnt  ait  '*  Rtruinoun  heart."  In  our  opinion,  however,  no  essen- 
tial distinction  ci\il  lie  inainlaincil  Iwlwi-cn  '*  stniinoiw  heart"  and  exoph- 
Ihalinie  gniler.  On  ciin>fnl  cMiiiiiiriilioii  some  <ithiT  i^yiiiittoniA  of  e\ophthiilniie 
g»iiter  (enmeiiition,  trenmr,  general  nervous  irritaliilify.  etc.)  ean  generally 
l)e  found  in  eai^e*  of  i-trunHiuii  heart.  In  all  ihe.-*  eaww  we  ore  consequently 
dealing  with  that  large  group  of  morbid  syniptonisi  xvliieh  are  due  lo  a  diB- 
turhi'd   fiiiii'tion  oj*  the  Ihyrniij  ghiiul. 

Treatment, ^ — In  llu>  tin^l  plan-  we  must  eonnider  the  general  treatment  of 
the  patient.  For  all  severe  eases  of  exopbilinluue  goiter  it.  is  my  eiisluni,  in  the 
fir.-it  place,  to  pn-w-rihe  a  rest  cure  for  wneral  we<'k.i.  An  open-air  rest  cure  on 
8  veranda,  or  in  a  jjarden  or  similar  place,  is  the  IksI.  Tlie  more  favoratile 
the  eliniatie  conditions  are.  the  In-tter  for  the  patient  (high  ulliludes,  southern 
eliniati*,  seaslior-c).  Aceording  lo  their  eondiliou,  the  patient*  must  lie  down 
the  whole  or,  at  least,  the  major  part  of  the  day.  Can'ful  alimentation  should 
Ix'  wnibincd  with  this  (not  ttMi  inueh  meat,  more  earliohydratec.  fat^,  milk, 
vegetaljles,  prepared  food?*,  etc.)  in  order  t/i  incn-aHe  the  wcijjht  of  (he  Itody, 
if  posijihle.  Furtiiei'inere,  baths  are  very  much  to  Ik;  reemnmendwl— aWivc 
all,  carbouic-acid  baths,  or,  possibly,  salt  and  eleetrie  lintlis.  Simple  half 
bathfl,  frietion  with  eoKi  water  or  brandy,  vinegar,  etc.,  are  also  often  of  u«e. 
Internal  remedies  may  l)0  divided  into  the  general  tonics  (iron,  arsenic)  and 
the  "specifics,"  which  have  hei-n  pmilijci'il  and  n.*enmnien(hHl  in  view  of  the 
theory  of  the  thyroid  orijjin  nf  exophtlmiinic  goiter.  Mbbius  bims<:>lf  recom- 
mended an  "  antithyroidin  surujii,"  pre)>ared  from  scrum  of  thyroidectu- 
mized  sheep.  The  daily  dose  of  this  is  r\  xv  t«  Ixxv  (1  to  5  cj.).  There  U  a 
powder,  "  rodftgtm,"  on  the-  market,  which  is  prepared  froju  (he  milk  of 
III vro idee (omized  goats.     Many  observers  chiim  to  huve  oblutneil  good  results 
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wi(h  those  preparations.  1  liiive  also  iwed  tlu'iii  in  irany  cases,  l)itl  IiBve  nrviT 
Ikh'ii  iiMiviticed  of  any  particular  specilic  attiou.  [Favorable  rcjiulis  Imve 
al?yi  Kvii  n'portixl  fmni  the  use  of  a  cpocial  sertini  proposed  liy  Hojrera  and 
Beelw. — K. I  The  adniiriistratioii  of  thyroid  tahleis  is  prohably  in  most  cases 
distinctly  injurioiis.  Imt  good  re.sult,<  hav«;  liwn  aUo  cluiniwl  for  it  in  a  few 
CAie» !  Pi'numally,  t  lielii'vi*  tliat  f  n)}l:{im'i1  ^ihuI  rentillH  in  a  few  casi's  hy  the 
adrniiiiKtralii'ii  of  small  ijnses  of  sodium  iodid.  But  care  must  always  be 
exercised  in  the  adiiiiriiiitration  of  the  iodid. 

Many  surgoona  have  great  confidence  in  the  operative  treatment  of  exoph- 
ttialmic goiter.  If  the  dij^car^e  dt']irnds  on  nn  abnoniially  inorfawnl  anil  mnrliid 
ai^livity  of  tho  tluniid  f^hiiTd,  Uu-ri  the  partial  Teiiinviil  rif  thii*  orj^ari,  or  Ihn 
li<;a(ion  nf  its  artcrios,  roiild  ccrliiinly  ln'  nf  service.  In  faet,  Kochcr  and 
other  operators  rt'|)ort  numerous  brilliant  results.  1,  myself,  have  seen  a  few 
good  results,  though  in  many  cases,  it  nia-ft  be  eonfeswHl.  no  marked  benefit 
could  be  seen  from  the  operation.  The  operation  is  not  without  danger;  1 
have  seen  many  fatfliiries  from  it.  Ad  a  rule,  thercfnre.  one  (;|ioiild  first  at- 
tempt to  Iwnefit  the  disease  in  uthcr  ways.  If  nntliiiig  lielpn.  and  if  llic  cawj 
is  a  severe  one,  we  are  jiiHtifieil  in  recoitiniending  un  ojR'ration.  The  attempt 
has  bUo  been  made  to  influence  the  goiter,  and  eonsfipiently  tlic  whole  disea»«, 
by  meaiia  of  Kiintgen  ray*".  In  our  dinle  dirtinclly  favDrahlc  ntcults  fmve 
not  yet  l)cen  obtained.  Nevertheless,  the  llierapeutic  attempt.-'  with  Hiintgea 
rays  deserve  in  h<*  rontinnoil. 

Of  other  rcmwlleji,  electricity  ie  first  to  be  nientioneil,  c.-^pecially  the  ap- 
plieatinn  of  jtftlvani.sm  to  (he  neck — the  no-callc^l  galvanizatiim  nf  the  sym- 
pntheiic  at  the  inner  Ikjrder  nf  tlii*  cternotiia.'itoid.  Tlie  slowinjf  of  the  pnltte, 
whirh  sonietiines  romes  on  al  niui'  (*'  vagii.s  irritiilion,"  or  mental  riiiieting !), 
is  striking.  Vi^uroux  praise)*  farad izntion  of  the  sympathetic  and  of  the 
goiter  as  the  best  method  of  tretitninit.  .Among  inlcrnnl  n-medies  wo  may 
refornnieitd  atropin  or  tincture  nf  iHliadonnn,  indium  [jlmspliiilc  ju  ilaily  dof^es 
of  5j  to  ."iijss.  (gm.  5  to  111),  and  ergot  or  crgotin.  We  Ixlii'vc  we  liave  re- 
peatedly seen  good  ^e^ul^s  from  the  latter.  The  pliofiplioru^-alljutniiious 
preparationn  (pbvtin.  protyliu,  etc.)  are  occai*ioually  of  ui<e.  Concerning  the 
fldmini^ilriitifiii  of  iorliii,  riillirient  has  atn-iiily  lii-<-ii  sidd.  Digitalis  lias  often 
Vwen  pre<(Tihe<l  for  thi-  pnlfiilalion.  but  ii>iially  uitlmrit  any  goo^l  ri'siill.  In 
many  eat<es.  however,  with  llireult'Ued  ciinliaf  iifakiieo.  repented  triali*  of 
digitalis,  strophantliuu,  iraffein,  valerian  preparation*,  etc.,  will  nevertheless 
have  to  be  made.  Willi  great  e.xoplitlmlmiic  the  eye-s  must  Im?  protectwl  from 
external  injuries.  The  iK-rHsional  M-vt-n-  symptom!*  or  the  part  of  the  di- 
gestive organs  (vomiting,  diarrhea)  must  lie  trcateil  cyuijjUmialically,  by  ico, 
opium,  liipulin,  and  champagne. 


CHAPTKH    IV 

EPILEPSY 
{FalUno  Sicknea*.     Morhus  tncer) 


Etiology. — Epilepsy  in  a  peculiar  disease  of  fre(|uent  occorrence.  the  main 
Bjfinptom  "f  wliieh  is  paro.\yi*mal  ltn*»  of  con^'ciousnes.-i.     In  typical  ease*  tlie 
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iincniisciouiini-^  is  a.*sooialwl  with  violent  ^nernl  conruUinn^,  litii  tliiTC  ii 
tnanv  annriialnuK  and  rudimentan-  fornix  of  epilepini-  without  any  ^ytnptunu 
motor  irritation.     "  Ot-nuine  epil<.'pf*y  "  ic  a  funetional  neuro^i? — that  i(»,  iriil 
our  pnhwnt  nimnH  of  in%'f»:tigation  we  can  difrcovor  uo  constant  ohjet-tivo  Ipsinal 
of  the  ncr*"ous  sy-sttin  a?  its  ho^is.     As  many  of  lhi>  imtienb.  fii-l  pL-rfivtly  vrrll 
for  weeks  and  months  in  tlie  interval  between  the  attacks,  there  t-an  l>e  noj 
question  of  any  marked  permanent  anatomical  chanffes,  at  h-ast  in  thv  txyin-^ 
ning.     It  i:ti  trnp,  however,  that  in  epilepsy  of  lonjr  standing,  markiid  and 
jtersistent  mental  di?lurlwnce*  {riile  infra)   froqnenily  oe<'ur,  so  tliat  a  per- 
manent nnalniiiicjil  change  in  the  hrain  may  1m>  presupporfwi,  and  is  also  gen- 
erally demonstrable  in  the  advanced  ca«es.    The  symptomatic  epileptic  attaeli 
must  be  dii-lingui^-hed  from  "true  epilepsy."     Attacks  entirely  ^imilnr  t«] 
those  of  true  epilepsy  not  infre^juently  occur  in  the  eourae  of  tumor.  syphilU,! 
and  other  diseases  which  do  pr(><i^nt  an  anatomical  Ii'sron:  hut  vtuch  altack^I 
are  merely  M'mptoniatic,  and  are  iIiCR-fom  ti'mieil  ''epileptiform,"  in  distinc-j 
tion  from  the  genuine  epileptic  paroxysms. 

Of  the  nctnal  oiustsj  of  epileiwy  we  know  wareely  anythinjf.  Wo  an-  ar^j 
quaiuted  only  with  certain  factors  which  am  favornhle  to  the  devehipmiiil  of 
the  disease,  find  uro  lo  Ije  regarded,  therefore,  as  pretlicposing  or  exciting  caii*e*,j 
Heredity  is  decidedly  the  most  important  of  these.  Alwnit  one  third  of  alt 
cases  of  epilepsy  occur  in  perivomt  who  have  inherited  a  nervous  dialhe.<ti.s  and 
one  or  more  of  whow?  hiotnl  relations  have  sutTei-ed  from  disease  of  the  nervous 
ttyNtern.  It  slimild  nut  !«■  iiuiler-iliiod  tliat  we  iiiiisl  find  other  eases  of  genuine 
epilepsy  in  the  fotnily,  iiL  order  to  establish  tlic  fact  of  congenital  ]>nedi.*^ 
pf>!»ition.  The  question  ie  merely  whether  the  ancestori"  have  exhibited  a  gen- 
eral tendency  to  nervous  disease.  The  more  accurate  and  careful  our  investi- 
gation!', the  oftt-ner  do  we  fiml  iirnnng  (lie  n-lativcs  of  the  patii-nt  ini-tana'*  of 
nervdii!-  trnnlile — sometimes  genuine  epiloi>sy,  snnietinios  insanity,  hy^ti-rin, 
or  gt'oeral  "  nervouKrcss."  Qf  course  tli(se  "nervous  fnniilies"  present,  lie- 
sitlcs  those  that  tire  actually  ill.  otlu-rs  whn  arc  more  or  Ic^  peculiar  and  odd. 
and  .vet  others  giflcd  with  extraonlinary  taU'nls,  alltiough  fre<]uunlly  soinewhat 
ill'hnlaiH-cil.  Jt  is  said  Ihnt  the  eUil'Ireii  of  parents  whi>  arc  rehiH^I  lo  each 
other  are  tioniewhat  predls|ms(td  U>  v[»i]e]i.<v,  as  well  as  to  oilier  nerv<*lis  Ui.Mit-^es, 
htit  (H-rlainly  Ibis  fitctor  is  very  mrely  of  iinpnrlani-a  It  is  nidy  of  IrnintrtMiice 
if  luilh  |Nin>iits  Hit!  desivnilanis  of  the  same  t'aiiiity  with  iKTeditary  iierviuis 
history.  Perhaps  ilniriki*nin.'ss  in  the  jMin.']its  is  snniewlmt  more  pn-jiirlrotQl 
in  this  n-gjird.  Il  is  said  to  lijive  been  rrpe«ted[y  oh^ervrtl  that  chiltlreu  be- 
gtitlfii  whiU-'  Ihe  father  wos  intoxit-atcil  bc<inni- e]iileptie. 

[Wtatistics  vary  greatly  as  to  the  percentage  of  neuropathic  heredity  in 
e[)ilepsy  (i-lcvcn  lo  eiphty-^■^'ven  per  rent)  jind  as  to  [he  percentage  of  epilejisy 
Itself  (siuiilar  bereiiity )  in  the  antt'ccdcnts  of  the  epileplie  (one  to  thirty -seven 
JKT  cent).  It  iiiiist  iitit  Im-  f(irgc]ltfii  Unit  Iherc  is  a  very  eurisidenilile  per»vn- 
lage  (sixty  jH-r  cent  or  ninre)  of  nervous  affections  to  Im.'  found  in  tlie  an- 
tecedents of  hcallhy  people,  very  nearly  as  great  as  cnu  be  found  in  the 
anlectiients  of  the  neuropathic  and  insane.  It  is  far  more  important  in  all 
thc-te  affections  to  discover  any  noxious  agents  in  the  antecedents  which  inav 
injure  the  germ  filasiiui.  Tin-  gerjn  plasma  may  be  icijiirc<l  hy  vjirious  causes, 
such  as  [Hiisons  (alcohol,  morphin.  lend),  infection  (syphilis.  tutnTculosi**,  or 
acute  disease  at  the  time  of  procreation  and  gestation),  const iiutional  disease 
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{anaemia,  Knikjifrnia,  pint,  cltlorosis,  <)iabeU*K,  arthrili«  (ie'fortiian!>).  <ir  lot-al 
HiM-aws  nf  the  j:i*iii  raii\i'  trnrt.  Stich  fafitors  exiciing  at  tlio  time  of  prncroa- 
lion  or  (hiring  llii*  period  nf  (ircgmun-y  will  twnl  to  itrmlurL'  olTcpring  that  aro 
in  mme  way  ilefoftiTc,  in  whom  variomt  fomt:^  of  nervous  or  idcdUI  diftcaw 
can  rendily  develop. — K.J 

TIktv  are  oMilt  inriiK'nt-cs  wliich  are  awuinwl  to  have  reliological  impor- 
tamv,  Ittir  wtii'lluT  justly  or  not  is  ditfirull  to  dwide.  Alcroholir  oxcfesyKw  rcr- 
tuinty  iic-l  in  lhi«  v.ixy  ouly  in  ii>r>laled  case^  (although  epik-psy  is  said  to  attack 
absinthe  drinkers  in  Frnnt*  i^uile  fntnn-ntly).  Venerral  expfsriew  pnthnlily 
hnvc  still  less  imiwirlttntf.  It  shonld  hIsh  hv  bonic  in  mind  that  not  inTrc- 
([iK'tilly  excwtiei>  iti  tlii-st;  directious  arv  llif  rusult  nf  ueumtic  tenduucits  already 
exijitinfi.  Byphilis  has  no  direct  connection  with  freuuine  epilepsy.  Kpilppti- 
form  eonvulsions  may,  as  we  have  i^ecn  pn-viously.  lie  symptomatic  of  ^yp^ilis, 
iK-Ing  due  to  tlie  wrt-hral  Ip-sinn  raiistnl  hy  thh  latli-r  disease.  It  in  {mssihle 
that  fierc<litary  i^yphilis  ptnvs  a  role  in  sonic  cases  of  appnrcritlv  ^"niiinc 
f'jiilrpsy,  liut  it  has  nnt  hccn  prrtved.  (Vrtain  fju-tnrs  may  ih'trriiiiiii-  the  unset 
of  epilepsy,  flltlioujjh  tliey  cannot  be  .<aid  to  eau^se  the  disease  (exct'])t  tlie 
sjinptomatic  cpilepi^y  which  develops  after  a  previous  encephalitis).  Stich  arc 
overexertion  of  mind  or  ImxIv,  rrpent(4i  oniotlnnal  disturbance,  et-rtain  general 
conditions  of  the  system,  such  as  ana-mia  ht  malnutrition  on  the  one  band, 
and  plelhiM'H  i>jt  ihe  other;  and,  in  pMrtieuliir,  aiMiIe  febrile  diseasi-s,  snc!i  a» 
seurlct  fever,  measles,  and  gtistric  diseases.  [The  individual  attack  is  often 
brouplit  on  by  some  dialurhanee  of  diffestion  or  indiscretion  iu  diet. — K-j 
Another  important  point  is  that  the  first  attack  is  sometimes  brought  on  by 
proat  mental  excitement,  espneially  frio;ht.  But  hero,  ton,  it  is  prnlinble  that 
tlie  terror  is  merely  the  exciting  cause,  a  tendency  to  the  disease  already  pre- 
existing. We  must  also  be  on  our  guard  against  confounding  genuine  epilepsy 
with  the  convulsive  form  of  hysteria  ('/.  r.),  which  very  freepiently  develops 
after  fright. 

Jn  some  instances  there  is  an  evident  connection  between  epilei»sy  and  a 
previoufi  injury  to  the  >lvull  at  birth  nr  frnni  a  fall,  or  blow,  etc.  M  n  certain 
interval  after  tlie  trauma,  attacks  begin  which  seem  precisely  like  those  of 
genuine  epilepsy.  This  is  known  us  "  triiiiniatli'  cpili-psy."  These  are  not 
eaiH's  i>f  genuine  epilepsv.  however,  inasnuieli  as  (here  is  really  i^otue  anatomical 
lejtion  III  Ihe  cortex  cerebri  which,  in  some  way  ns  yet  unknown,  eiuises  irrita- 
tion of  the  motor  centers  of  the  cortex  {vUle  infra).  It  is  often  the  ease  that 
this  variety  of  epileptifonu  attacks  is  pwuliar  in  that  tlie  eonvulsions  are  at 
first  nni!at<'r«t.  or  i-nnfliicd  to  a  single  ltnd>.  enrresfionding  to  llie  w-at  of  the 
injlirv  ill  llie  (i|ijMisile  c-ercliral  hemispliere, 

"  Refb'V  i'[ii!epsy,"  finally,  deserves  sjierial  nntite.  Tills  mime  is  Hpp1ie<l  to 
ea.se»  where  each  convulsive  attack  seems  tii  Ik*  excited  by  n-Hcx  iulluences  orig- 
inating in  mum  remote  part  of  the  Ijody.  Most  canes  have  followed  injuty  of 
[H'ripberal  nerve  trunks  {retiiini'd  splinters,  or  scnr»>.  and  have  ceased  upon 
removal  of  the  exciting  cause.  Other  causes  are  new  growths  in  the  nerves, 
foreign  bodies  in  the  ear,  otitis,  intestinal  parasites,  and.  apparently,  diseases 
of  the  female  sexual  organs.  It  seems  jirobable  that  sufferers  from  these  at- 
tacks have  ha<l  a  tendency  to  disease  of  the  nervous  system.  We  imist  hesitate 
to  rank  retle.\  epilepsy  in  tlie  same  class  with  ttic  gcrmiiie  forni  The  whole 
dubjtict  of  "  relit!  X  epilepsy"  uwds  a  new  and  thorough  investigation.    It  baa 
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]wvu  in  the  past  so  oflon  confoiindoil  with  hyj-U-rical  ("  Innimalic-hytitcrica! 
attackit  tliat  wt-  are  [KjrsnnaHy  di.-'iKJst.ii  to  regard  iimst  roi»ort*i  of  rcllcx  c. 
with  extreme  skeptioi*'m. 

Roth  tlte  trumiiaric  nn«]  llie  relit-x  varietiets  nf  cpili^iisv  have  n-ppatwlly 
bwn  Ihi'  olijcrl  of  i-xjn>riiin'ntal  invi>ii)iatii»n.  Bifiwii-StHnianl  hns  ».h(iw'n.  by 
a  great  iiurnkT  nf  fX|H'riiiR'uls,  that  ci>ili;|isy  can  Iw  i-Xfiti.'J  in  nilihiit*  hy  in- 
juriei^  to  the  medulla,  lite  spinal  cord,  and  Uic  sialic,  as  well  us  other  pe- 
ripheral nerves.  A  certain  time  after  the  operation  the  aniiimli*  undergo 
ppontanooiifi  convulsive  pflroxysmtt.  These  occur  at  fi*ii»ent  intervals  and  for 
a  Ion;*  time,  and  tliey  may  br-  voUinlarily  exeit«l  iit  any  lime  liy  irrilHtimi  of 
a  cerlain  porlion  vi  the  skin  fHlltHl  the  "  epileptiigTeiunis  znne."  An  intoresling 
oliscrvntion  in  this  connection  has  been  made  by  Browii-S6<(uard.  wliicli  is  that 
eonu'tinus  the  progeny  of  ihew  animaU,  who  hnve  U'<'ii  maile  epileptic,  sufTer 
from  spontaneous  cpile|wy.  Wcjitphal  iiidtieed  epilepsy  in  guinea  pigs  by 
blowii  npoii  the  ekull.  Ininiediately  after  the  blow  general  convulsion;*  oc- 
curnd.  luit  wwn  entirely  eeaiKMi.  Afterwards,  however,  there  were  re|>mled 
epile]>tif()rni  Jittaeks.  Weslphal  thought  that  the  eiuisativc  lesion  in  tlu^sc 
inslani-os  wa>*  ihe  minute  lieiiKin-luiyi's  wliidi  wen;  foiiiiil  ici  the  upper  ptirt  of 
the  cervical  division  of  the  cord  and  in  tiic  nu^dulla. 

These  and  other  experiirieut^,  which  will  i»e  fip)ken  of  later,  interesting  u 
they  nmy  be  in  themselves,  have  contributed  alwolulely  nothiitg  to  our  knowN 
e*lge  of  genuine  epilepoy.  In  regard  to  The  latter  we  linve  nothing  loft  but 
to  aa»tiMiie  that  lliere  itt  a  e<rngeiiitHl,  nhnornud  predis|«(i-itioii  tif  the  bmin, 
and  e.-pt'i-iall\  nf  itc  rmitor  centers,  but  the  nature  of  tliif^  predispojiilion  is 
still  wholly  unknown,  Sonic  rtceul  thuorica  of  epilepsy  will  lie  brielly  men- 
tioned later. 

CUnJcal  Histoiy. — In  deserihing  the  syniptoniB  of  epilepsy,  we  shall  first 
considiT  the  v;iiiinis  forms  (if  the  epileptic  panixysui,  ami  then  dweril»e  the 
general  ctMirsc  of  ihr  iliwasi!. 

1.  The  fully  developed  i-pilqdic  paruxysin  is  ue>uidly  deiscrib(«d,  for  the 
sake  of  greater  clcarms*!*,  ni<  niadf  up  of  scvural  stajie)*.  I'irst  is  (he  pr^tdnmial 
Rtage,  or,  accnnliiig  lo  iJalenV  expriT«*ion,  still  in  voguf.  thi-  ptng«'  of  tlio 
epiieplic  aura  {aura—  breath).  Not  infrequently,  however,  there  ia  no  aura 
whatever.  Ihe  <imvu!sioiij*  roming  on  withi»ul  warning;  hut  in  many  cases 
the  prodroinata  are  ui-ll  markeil.  jirid  are  n'pi-att'^l  with  nolicealik'  regularity 
atid  similariry  Ix'fdn-  ciu'lt  individiinl  nllack,  alllnMigh  the  difTcrent  ease»  ot 
epilepsy  differ  gr*?aLly  as  in  t\u-  s|HTiat  phenoineiiH  of  the  aura  occurring  in 
eaeli. 

The  Iwst  tiiaiiner  in  which  to  distinguish  the  various  forms  of  aura  U  ac- 
cording to  the  nature  of  ihe  nrrvouw  phi-uomma.  whether  sensory,  motor,  vfls<i- 
nioior.  or  pfyeliieal.  Of  these  ihi-  m(i>l  fidpienl  is,  Iteyond  n  ditnbl,  the 
sensorir'.  IhTf  wo  have  pii'ulijir  iMiriT'j^lliesia'.  fii'vinuiug  in  tln'  arm  nr  U'g.  or 
perhnps  in  the  n'{;i*in  nf  the  heart  nr  -itomuch,  and  thence  usunlly  '*  mounting 
to  Ihe  head."  It  is  seldom  that  Ihe  peculiar  sensation  is  actually  like  a 
"  breath  "  or  puff  of  air.  The  aura  which  procwdji  fmm  the  epigastrium  ia 
somelinies  associated  with  a  very  disngre<fal>le  feeling  of  oppre-isiou  and  anxiety, 
and  often  also  with  nausea  and  vomiting.  The  aum  nmv  be  n*f<^rr«l  to  the 
ncrvi-s  of  sptn-ial  scum'.  In  certain  i[istunci.'s  the  patient  [>ereeivcs  an  unpleas- 
ant odor,  which  he  likens  to  eome  familiar  one.    An  aura  of  taste  also  octnirs, 
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but  it  w  Tery  rare.    An  optical  aura  is  much  more  freqnent,  consinlmg  of  a 

suhjiftivp  wiif^atiDn  of  cf>lf>r  i>r  li^'lit  (usually  a  scmaiion  of  r«l  ii])]»fiarii  first), 
of  ail  tt]iparcnt  im-n-aBe  or  diniiiiutiim  M  Hit*  size  i»f  surnniiiilinj,'  olijoeb*.  or 
linnlly  of  at-lual  liallucinntiniis  of  virion,  such  as  MmliliiiK  all  sorU  of  human 
or  hnite  sha[>tN.  Ai»  n«(rit<)rv  aura  is  iii)t  vcrv  rare;  il.  prothu'CH  a  niKldcn 
fef^liii^  of  (Ic'iifiiiiis  ill  DiH-  i-ar,  or  various  sultjt'ctiv<'  imntiils,  like  wliiHtling, 
liuiiiiuiii^.  TVMirilij;,  etc. 

Till'  iiinliir  uiirii  takes  tlic  form  of  inilH  prcmonilory  rontrflrtirinp.  nffpctin^ 
the  heat],  face,  arm,  or  lejf.  There  may  be  aphakic  disturlMiices  at  the  *ame 
liiiK'.  or  V.-Q  may  oh^^no  fiympttuns  of  irritiiltmi  of  llio  imstrlpt-i!  nmsfleB 
((.liokilip.  or  ft  ih'i4in»  Id  pti  to  sioiil  J.  Soiriftinic-s  llK-rc>  aif*  priMlrtiniul  vast;- 
iiiiilor  fihfiidiiii'riji.  wIrtl'  thi'  niira  loiisifls  nf  ii  scri-inlmn  of  i-olil  or  warmth, 
rjfleii  ass(H-iiiU'<l  vtilh  i-xcfssivK  pallor  or  n-JuftW  of  Ihe  fuec  or  IiaiiiU.  An 
attack  may  ho  iisheretl  in  hy  chillintwn,  perspiration,  or  pnlpitalinn. 

Kinnlly,  the  naum  nf  piiyrhifal  aura  is  iipplit-d  to  iIkwo  initial  syuiptoma 
wiiich  consist  of  vortigo.  fanfii>il<in  nf  llirmi^hl,  or  (ithi-r  pronouiii-t'il  iliiw>ril»Ts 
of  fronseioiDincsti.  A  particularly  frc<|iu*i[t  form  f«ir  thin  to  asftuiui*  Is  exi^'tmive 
mental  uiH^atiiiii'i;)^  fltu!  (■.vcikMueiil.  Wf  niay  alsti  iiiltl  (hat  variuuii  fortiis  of 
aura  are  not  infnspicrtly  ifocn  in  combination. 

The  aura  hmis  fonK'tinies  nnly  a  few  liecoutU.  It  may  pflrsitit  lonjr  eimupli 
for  the  patiLMit.  who  knows  from  experience  what  is  oomiiig.  to  lie  tlown  or  take 
other  prpcauiiomiry  nn*asurei*  {ritic  hifm).  In  ttouio  few  caiics  the  aura  may 
laot  hour.-',  lint!  even  ilnys.  Tfiis  is  cjiiH-ciany  true  of  liie  jwyeliical  variety. 
SnriieliiiM's  the  nura  passe?  away  without  l^'ing  suwimkUhI  by  any  true  epileptic 
fit.  hut  it  is  n>iuilly  followed  by  llic  secimd  stage  of  the  ultack — tli«  WDvulsive 
t*tage. 

The  convuiiiivr  ftajrp  of  the  epileptir  attack  almost  invariably  liepns 
abruptly.  IVrhaiis  Ilieip  is  no  aura,  or  only  a  very  Iirief  one.  before  the  i>atient 
falls  sudih'Eily  (o  the  ttrouuil.  itmuiIIv  on  his  face,  altliouuli  sninetiities  on  the 
hiih'  or  Ifack.  (Vitisi-iousrii'.-i-i  is  eiitiri-ly  stispi'inli'il,  Tiif-t-iisiliilily  is  couiplete, 
anti  nflcii  the  |>atien[  sustains  severe  injury  from  his  fall.  Some  patients  utter 
a  loud  "epileptic  cry"  at  the  eommfiitrcmeiit  of  the  attaek,  vrlien  they  are 
already  entirely  nneon?»cionB. 

The  convulsive  iittni-k  bcgint*  with  a  brief  period  of  j»eneral  tonic  spasm 
of  tin-  muscle.-^.  The  Iiniil  is  usmilly  slronj,'ly  exlcmh-d,  thr  Ict-Ib  an"'  pres-ieil 
lirnily  together,  the  trunk  is  curved  backward  in  oplstlmtonos.  the  extreriiilies 
are  extended,  and  the  ruigeni  are  clenched  over  the  flexed  thumh.  Inasmuch 
as  the  respiratory  muscles  participate  in  the  ceizure.  brealhinp  stop?,  tuul  the 
orijjinal  pallor  nf  the  face  soon  ^ives  place  to  deep  cyanosis.  This  general 
tonic  eonvulfiinn  onlinarilv  Is  lint  iirit'f,  perhaps  fiftiTn  to  thirty  seiMud.-i.  It 
is  followwl  iiv  the  scH-ond  iMTiml  of  the  convulsive  stage — thai  of  the  clonic 
convulsionn.  The  facial  muscles  now  e.\hihit  the  most  violent  contortions — 
the  eyelialls  twitch  or  pn'sent  a  eonjupile  ilevintion  toward  one  side,  the 
tongue  is  thrust  out  and  rciractwl  convulsively,  the  head  beat?*  \ir)lently  against 
the  lloor.  and  the  nmsdcs  of  the  arms.  legs.  i\ni\  trunk  un<lergri  the  severest 
clonic  s]>asms.  The  pnpiU  are  probably  contrncted  for  a  short  time  at  fintt, 
but  during  the  ennvulsive  stage  they  ftn>  widely  dilated,  and  do  not  react  a,t 
all.  The  pulwe  is  somewhat  accelerated,  but  not  greatly.  The  lr»i[wratun>  is 
normal,  or  elevated  a  small  fraction  of  a  degree.    The  cutaneous  relieves  are 
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lust  imnieiliatelv  after  »ii  attack;  Imt  the  tcntlon  reflexes  are  generally  sonie- 
u-lmt  cxaggorateil,  ultlupii^li  ^oiiicliiiioe  t)it>y  also  are  iliininislifrl  or  aliH<>iit. 
Nnt  JHfn'inn'tiily  nil  iiivnliuitnry  (Irji'i'ticn  laki*  plaw  iliiriiig  tlie  fit,  or  ihe 
blfldtler  it!  eiiiptit'<l.  and  in  nivn  tlKTf  may  be  a  tti-riiiiml  eniiiij^inn.  Piiriiig 
the^e  violent  conruls-ions  the  Ixidy  ie  ofU-n  R-vcrely  injnriHl-  The  ton^fue  i* 
fn-qupntly  hitlen.  Tho  fiirt*.  which  in  iwually  pale  ut  thp  beffiiiniUf!  oT  the 
attack,  iHrenim-s  cxtrtmely  cyanotic.  Tlie  winst  in  the  nwk  are  (listt-aJfil.  and 
the  venous  stasis  is  s:i  extreme  that  fimiietiirufs  small  hcniorrliaf^cs  (»ocur  into 
the  cmijiiiictiva,  the  skin  of  ihe  fuc-e.  and  other  parts. 

The  convulsive  ftage  ugually  Utsls  only  a  few  minutes.  Then  the  contract 
tions  waw,  often  after  a  ■deep,  lonp-draw-n  aijrh,  and  the  patient  pft.*<es  into 
the  third  .-itajfo  of  pojil-epileptic  coma.  He  lity  wnconwious.  but  his  respira- 
tirm  jfrow8  r|iiiet,  and  the  cyan^)^is  vanishes,  (iradually  the  cnma  yieUU  lo 
ehiml>er,  whieli  may  perj>i!<t  for  some  hnurtt;  hut  some  patients  remain  only  a 
very  hrief  time  in  this  stujic,  and  n-cmiT  from  their  attack  with  surprising 
rapiility.  It  is,  however,  not  infreiiuenlly  the  case  that  for  wurie  days  distinct 
wfpielie  ai-e  felt;  there  are  heailaihe.  Iflnjrnor.  and  exlinustion,  and  mental 
dcs|M)iideiify  and  irrilahility.  Kor  ?onie  lime  there  may  Im?  severe  pain  in  the 
muii^cles,  particularly  tho-m  of  the  trnnk.  There  may  W  slight  tran>;itory 
paresis  of  one  limh  or  one  side  of  the  Iiody  after  an  attack.  Itniiiediatcly  after 
the  altnek  tlic  Ilidiinski  toe  reflex  [lUe  Oppmlwim  n-flcx  ami  ankle  elnims] 
ctui  freiniently  Ix'  elicited.  In  the  tii"st  nrine  pas?ed  after  the  a-iziire  is  often 
f'timd  a  Iraw  of  allmiiicn,  and  pcrliaps  a  few  liyniine  cnsN.  Nnt  iiifnMini'ntly 
there  is  ttit*o  decided  polyuria  for  some  time  suiwe<]m'nt  to  the  iit.  Almost 
always  after  rt-covery  of  eon#pinu:fne«!  there  is  no  r«^colh-otion  of  wliat  lin';  hai>- 
fM-ned,  or  it  is  very  iiiiperfcc-t.  On  careful  inviisti<ra1ion  we  often  (Ind  that  the 
nieinoiy  of  events  iiiiiiiediately  pn\'e<tinj:  the  attack  (for  liflivn  miniiti's  to 
two  liciiirn  hefnre)  has  also  entirely  dJsaptH'ared.  A  student,  for  example,  who 
had  an  epileptic  aUaek  durtnj?  my  clinic,  later  liad  absolutely  no  kuovl- 
edj^e  of  liow  he  came  to  the  clinic  or  of  what  he  had  i^eon  or  heard  tliere 
before  his  attack.  In  a  few  rases  (espeeiallv  after  traiuiiatic  epilepsy)  this 
retn>prailc  ntniu'sia  may  extrnrl  over  a  nuieh  lon^rer  perirml. 

2.  Vhr  MUtlrr,  limiimrnffirij  Ftirmn  nf  Ep'tlrptic  Sfhnrr.  PriH  .1/rt/. — 
Bowdes  llie.<e  violent  paroxyt*mR  jnst  delineated  {'' gninil  mi/"),  there  ore 
very  iifN-n  witni*ssccl  in  epilepsy  iiiihler  attacks  of  so-ealled  "  pt'lH  mni."  Somi^ 
times  there  is  only  a  tnuwitory  dizziness,  or  slight  faintnoss.  or  perhaps  a  hriof 
to.-is  of  coiiiiciousness,  but  without  accompanying  spnptoms  of  motor  irritation. 
These  milder  attacks  may  or  may  not  be  preceded  by  an  aura,  ('asos  havft 
been  repwitedly  seen  where  the  patient  suddenly  pauses  in  the  midst  of  con- 
versation, card  playing,  piano  playiiij;.  or  other  oecujMilioii,  stares  al«M,*nllv  for 
&  moment,  and  then,  with  erpiHl  abniptne.-'s.  goes  on  wilb  what  he  was  doing. 
as  if  nothing  had  happened.  In  other  instanK-s  the  patient  pursue*  hiH  occu- 
pation durinfT  this  brief  suspension  of  consciousness.  For  example,  if  fteixed 
whUe  upon  the  street,  he  walks  on  mechanieally,  but  takes  the  wronp  turning!, 
or  >^s  inln  a  strnTim-  Iinuse,  when  suddenly  he  eoinc--*  to  himself  ami  womlers 
to  find  himself  where  he  is.  Cases  of  "  sudden  soiiinnleni-c ''  are  nlw)  alniast 
all  of  them  ascrilmble  to  epilepsy.  There  are  all  sort*  of  tran-sllioiial  forms 
between  the  slijrht  attack  of  verti;ro  and  tlve  typical  epileptic  fit.  Xot  infre- 
quently the  patient  falls  down  unconscious,  hut  he  has  only  a  slight  twitching 
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of  the  fare;  tir  ami.  and  in  a  few  minutni  is  entirely  liimsrlf  again.  Very  ofti?n. 
eiipecially  in  [■hitilrfii.  the  attnirk  ronsi'-Is  of  h  simrt,  [jiiTciiij;  cry,  \w^  of  eon- 
ficiouxnesft.  n  fr-w  *iiiiviilKive  innronH-nt!'  of  (lie  arms — mid  in  ii  ft'W  sfcontlii  nil 
is  ovor.  Such  attacks  come  on  in  Iht;  dnytinie  and  oftL-n  in  llie  ni^ht  a^*  well. 
In  other  patients  the  ultack*  crtu.*ist  of  sudden  iiallor,  (ipringinpf  to  the  feet, 
nisliing  to  the  door,  the  ejaeulation  tif  some  slunt.  wfinis.  ete.  In  »i|jort.  it  18 
hnnlly  jmstiilile  lo  tfp--*rrilM'  nil  tlic  dilTcn-ni  inanifc^liitinns  of  the  nidiiiinitary 
and  atyi'iciil  i'|iih^|itic  attacks;  hiil  ]n■^^(l^^  mIio  sufF^T  fnun  such  slijjht  attack* 
not  infn'(|in'iilly  liave  |ierfiTtly  typienl  and  fully /levt'hipcil  epilcptie  attacks 
Ijt-sidi's,  ami  lliis  is  of  I'sjHfiid  iinjiorlurK'tJ  in  diapnjwis. 

.'1  H  pile  fit  ttiil  i'lnufU'unt:*  {  h'i>i/*/'(ir  I'Jtjtiii'ti/'-nix). — I'am^  of  pflU  mat  are 
^•K'licrally  nidiinentary  forni-  i>f  the  Ivpital  ciiileptic  |»anp.\y>'rii,  and  fonfisl 
merely  of  a  j'iiivple  iiiipjiirnienl  of  tmiisiioiisiies.-.  pns.-;ilily  a.-'^iifialed  with  slight 
niolor  symptoms;  hut  tn  the  epile(iloid  stnle  thr  cliaracleristie  fcMtures  of  tho 
typieal  cpilfptie  attack  are  (|iiite  stihordinnle.  Tlie  distnrlianee  is  paToxysmal. 
and  it  can  iifteti  he  >liriwii  to  hi-  wnni'ili'ii  with  genuine  L'pilcptie  seizures,  else 
its  undonlitiN]  rcliilifni  (n  (.>pilcpsy  wouht  never  have  bi'en  reeo/rnized.  The 
greatest  pmetlcal  iniiwrlance  attaehes  t[)  the  *' |>syehiejil  ei|iiivalentc  of  epi- 
lepsy" (Samt).  Theae  am  attarka  of  mental  disturhanee,  whieh  eitlicr  im- 
mediately sneceed  a  typieal  (■])ileptie  lit  (**  |»o?*t-i'|iili'|ili[-  in^^nity  '')  or  otTUf 
imlependently.  These  attacks  are  nnmifestefl  tiv  state-*  of  eorii[)iele  mental 
cnnfusjon.  in  wliieli  tin*  patient  may  do  the  strHnjtrest  thiiiy^— may  strip  him- 
self, steal,  jump  into  the  water,  or  commit  incendiarism.  Sometimes  these 
patients  make  long  journeys  wlien  in  this  clondefl  condition,  and  arc  surprised 
after  nnrmal  con«eioiisness  has  r*'tnmed  to  find  themselves  in  entirely  ptran^ 
i*urroundin;fs.  |  Most  of  Ihesu  cases  of  "  fuf/iir."  however,  are  liysterieal. 
— K.|  Besides  these  "slates  of  epileptic  eonfosion  "  there  are  also  attaeke 
of  violent  psychical  excitement,  asyoeiated  witii  tr-rrnr.  frightful  hallneina- 
tions,  and  resnltant  manineal  excilcim-nt.  Not  infre(|uerilly  the  patient  is  led 
to  aet^  of  violence  ajrainjit  those  almut  him.  In  the  youn*^  (he  attack  may 
take  a  peculiar  fnnn — tlie  child  runs  aUnnt  in  a  peevish  wdv.  eo]lect-s  ail  Korts 
of  tiling  together,  maken  strange  motion.",  etc.  We  havo  also  frequently  seen 
in  children  hrief  stated  of  distnrlieil  eonseiniisne?s  of  stidilen  onset,  with 
dmiiiniint  ideas  of  apparent  anxiety,  (jflen  ussneinted  with  some  twitching. 
Mjiitv  cases  of  so-called  jmrtir  norhirntis  are  ei-rtninly  epilepsy,  altlioiijrli  it  la 
sfMnelinies  not  easy  to  exclude  hysleria.  Xinneroui*  and  valuable  pnrticniara 
njHiii  this  j-uhject.  and  a  consideration  of  its  great  meriieo-legal  inipnrtaneo, 
mujst  ho  snu^'ht  in  text-l'ooks  on  insanity,  as  we  cannot  disco.'is  them  further 
here. 

Among  the  rarer  forms  of  epilrptoiil  jfttack  are  llie  epileptoid  swi-alings 
{Emminghans),  a  s[>ontaneous  outlireak  of  e\ee-sive  perspiration  in  epileptics, 
whieh  may  or  nuiy  not  be  associated  with  impuirmeiit  of  coiiseiousness,  and 
also  attacks  of  epileptic  Irenior  (Fer^).  procursive  cpilepay  (attacks  when  the 
patient  runs  impulsively  forwnnU,  etc. 

General  Coarse  of  the  Disea.se. — Tn  a  large  majority  of  cases  epilepsy 
begins  hi-foai  the  t!iirti(*tli  year.  Often  the  cli.scaw>  appears  in  early  youth, 
and  twinietinics  even  in  the  earliest  years.  Many  a  ehilil  has  "  convnli^ion'^  from 
teething.**  wliicli  later  on  are  «een  to  have  been  epih'jitic  It  is  oidy  in  rare 
inslanees  ihai  the  first  appearand'  of  IriniMe  onurs  in  advancwl  life.    If  either 
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tvpioftl  IT  nitiimcnian-  t-pili-ptic  ulUuks  a|>|H>ar  fiT  llw  tir^t  lime  lute  in  lift 
in  pn-vicMi.slv  licjilthv  {KHiplis  wi?  art!  ^jt-nerfllly  nut  iK-alinp  willi  true  cpilcpsvJ 
hilt  with  ft  svrnptoiiirttif  attack  anw-il  liv  a  ti>t«Hy  rlilTorciit  ilini'aw — particu-j 
larlv  ofUtii,  arloriosi-lcnwis*  (if  tlu!  trre!l)riil  m-ssi-U;  furtliermorc,  occo^iuiuiltr, 
iiiultiplti  Bt-'k-nwi!-.  bmiii  tiimoiv.  i-oiilnicteil  kuliK-y.  elc. 

It  is  imp(wj»il)lc  lo  ^ive  any  ffenrral  rule  as  lo  the  fR-iiiicncv  of  the  jwrnx-] 
ysnis.     DiffiToiil  ciiisw  (lilFt-r  vi-rv  ttiui-h.    Thi-ro  an-  pi'r«nin  wlio  ihirinj;;  tlwir 
whole  lift;  liave  lift  more  ibaii  ihri-e  (ir  four  fci/.uri's,  at   iiitorval^  of  ten  or 
tifteen  mirs.  whil*-  in  iiifu-t,  t-ast-M  t!i«Ti*  is  tin  alim-k  vwry  twi  tit  fight  VFtvks.. 
lei  nlher  rases  the  (its  may  rei-ur  slilt  imirL*  fn'<iiieiitly,  even  «laily.     One  viry 
often  sees  certaiu  variation^;  in  the  eoiir^'  o(  the  diiieai^e;  at  mmv  {trrintlti  the 
inten'alu  Iirtwei'n  the  ariacki*  will  lie  lonper,  an<t  at.  others  (^Iiortcr.    In  severe  i 
eases  the  patient  iiuiy  have  for  si-viTttl  diivs  very  fre<|uent  seiziires.  so  that  be 
does  not  rej^ain  i-onN-iutisiiess  at  all  h«'Iwiirn  them.    Tliis  is  ti^riiied  the  epileptic 
stiite   (efat  dc  maf.  alnltts  epiU'itliru^i).     The  coDflilinn  is  ipiite  rare.      It  is, 
often  fatal,  death  k-iiig  iii^hi>red  iii  bv  a  great  ris^c  of  |eiii|H>rature. 

External  inlliieiicti*  HmieliniP^  alTii't  the  frequeney  of  epileptic  Attacks. 
Alpeholit:  er  spxtial  ex(-ejN'»,  [indiwreiidna  of  iliet|,  mental  exi-itement,  and 
physical  overexi'ilii'ii  nliin»si  always  exert  !l  malign  inlhu-nce.  AI(t>h»dtc  epi- 
leiwy  propur  has  still  to  hv  eonsidered  sepflralely^the  epili-piic  altaek  occur* 
only  after  marked  ideuholie  uxcesses.  Periodical  dipsomania  it«elf  may  e^*en 
111-  an  indication  of  an  epileptic  predispo^iilion.  In  wntiien  the  ep|ieuniner  of 
the  catarnunia  is  uol  infre^pieully  the  t>i^ual  for  tite  ueeurrt-Dee  of  an  attack. 
Jn  many  in^lanees  the  diw^nfie  hegius  with  the  firet  eslahlishnient  of  men-strtia- 
tion.  Sometimes,  however,  epileptic  girls  grow  iM'ller  when  they  arrive  at 
iml«!rty.  Prcjcnaney  sometimes  inereascs  and  sometimes  dimini.-ilies  the  fre- 
(pieney  of  the  parnxy*.nis.  Inlereiirrent  disctiws.  particularly  aeiite  infei'ticnis 
disuaws,  seem  frt-quently  to  exert  a  lH*neticial  iniluenee  upon  the  frequcDcy  of 
the  attacks. 

There  is  a  practical  dititinction  hetween  diurnal  and  nocturnal  epilepsy. 
Many  patimls  have  attacks  only  dnring  the  day,  while  others  apiin  have  Ihrm 
only  at  ni;(ht.  A  en^i'  of  pure  n<K'tiirniil  epilepsy  iniiy  go  on  for  a  long  time 
unsitKjfei-ted,  piirticularly  if  the  patient  sleeps  alone.  He  seldom  has,  lite 
next  morning,  the  slighlci>t  rcenllcetion  of  his  attack  during  the  night.  He 
usually  perceives,  however,  from  a  eonfiii*ed  ftHfling  in  his  liead,  or  from  certain 
injnripfl,  such  as  a  hiltpn  tongue,  or  fnim  the  dlfkirderiHl  state  of  the  hed,  that 
something  rmt^l,  hiivi-  InipiM-tntl  lo  him  iliirlnj;  iIil-  nlghl.  In  »onu'  easi's  of 
nocturnal  epilejtsy  the  patient  wakes  \ip  out  of  sleep  hcfore  he  enters  into  the 
epileptic  stntc  of  uneonsciousnuss.  i*rohably  he  is  aroused  by  the  aura.  Bc- 
sides  eases  where  the  fit*  occur  during  the  day  or  the  ni^t  only,  mixed  fomis 
are  fret^uently  seen. 

With  regnnl  to  the  occiirrenee  nf  the  different  varietie?i  of  epileptic  seizure, 
all  sorts  of  condilnatinns  arc  possible.  Many  cases  never  have  any  hut  the 
typical  convulsions,  hut  in  many  others  there  are  aim  a  gn'alcr  or  less  numtwr 
of  attacks  of  prlU  maL  The  latter  may  even  he  for  n  long  period  the  jmlo 
indication  of  the  disease.  Often  there  art>  no  epileptoid  conditions  whatever, 
while  in  other  instances  the  "psychical  rMpiivnlents  "  an>  the  most  pmminent 
feature  of  the  disonler. 

During  the  int(T\'nl  Im-Iwihmi  the  iridlvidtml  altueks  mniiy  ejHlej)ties  Mvm 
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perfectly  well,  hotli  pliysically  ninl  inenUily.  They  are  not  infrequently,  to 
Iju  sure,  Honiewiiiit  peculiar  mul  m-rvtmsly  excitable,  or  again  dull  and  lethar- 
gic; lut  lliijj  doff  not  by  any  means  apply  to  them  all.  Many  epileptics,  ami 
partii:iiljirly  such  iis  havo  c;onipiirntiveIy  infrotpHMit  paroxysms,  nrc  vcrv  enpa- 
h\v.  and  hit-liny  fm■nj^llt•H  luiniLTuns  fxaniplcs  nf  criiiniMil  men  wlm  «ufTeri%l 
fruiri  this  (Uschw — frir  iridtaniv,  Cwwir,  Molianinied,  Rousseau,  Napolt'on  I, 
and  ndit'rs. 

Mucli  effnrt  luw  iMx-n  cI('vote<I  tn  the  iliiifoveiy  of  "  aignft  of  ph>-sipal  de- 
frtmeiaiy "  in  t-pilepticfi.  Ife!yin>i  upnrt  ninterous  ineiisiin'iiien(i<.  HeniHltkl 
lii'Iieves  that  a  majnrily  of  epiji-piics  i-xhiliil  erantmiielrir'  annnialiefi,  siii-li  art 
asyiinni-try  nf  the  eraniinn,  niacnK-ephaliii,  or  steepness  uf  llie  vertex.  It  is 
also  not  iniiisual  to  ni(N>t  with  iinornalit-s  of  tlie  ear:*,  Iwth,  or  ha  nils '  in 
siieli  cases.  Imleed,  all  (K?culiaritieii  of  this  aort  are.  in  jroneTal,  more  fre- 
quently (ilwrvnj  in  ncimipathie  faniilio^*  than  in  healthy  one:*. 

When  till?  liiiiease  lian  lafili-il  wmie  )iiiii%  and  purticiilarly  if  ihe  alliickr! 
come  at  very  nliort.  intervals,  the  general  eondition  of  the  patient  often  undcr- 
pnes  a  gradiiii!  hut  iiiark<tl  rhange.  T!iis  ride  is  hv  no  riuniiis  icivarialile.  The 
p^Vfhinil  disliirbaoee^.  in  parlieular.  ^rtiduully  prednininHtc  nunre  ami  more. 
The  cliarattur  iindorgoori  a  pecnliar  change.  The  pjitienlfi  hcfntiie  irritnhle, 
and  ud<lictw|  to  act:*  of  violence;  tliey  show  ethical  <I<'fect«,  are  inclined  to  lie, 
etc.  In  addition  to  thif,  the  mental  weakness  becomes  more  and  more  pro- 
iinnm-eil.  The  irdelli-et  gmwa  fcehle,  memory  gmwa  weaker,  ami  uceaMiorially 
there  is  (inally  a  lerminal  dementia.  In  sm-h  cases  tlic  body  also  nnfTers,  There 
are  emaciation,  jHiresis,  tremor,  and  other  persi:*lcnl  diytiir!>anees  of  cerebral 
nrigin.  All  these  manifestations  indicai^e  that  there  is.  ncverthek\*s,  a  chronic 
degenerative  prcK-ejJs  of  llie  central  nervnuB  Rystem  at  the  Imsis  nf  epilepfty, 
u :liit:h,  for  a  long  time,  i»  manifested  utmost  entirely  hy  the  epileptic  attacks, 
hilt  fimilty  li-jids  to  pcritiiLin'nt  dis»hitity. 

In  reganl  to  the  duration  of  epilepsy,  it  must  be  termed  a  life-long  di^e^ase. 
To  Ije  sure,  it  is  no  rare  thing  for  the  imroxysms  to  cea.se  and  not  return  for 
years.  But  one  can  never  riwt  siitiffied  thiii  all  trouble  ii^  at  an  end;  ^me 
emise  nr  nther  may  excite  annllier  attack  aftiT  a  long  interval.  In  general  an 
epileptic  ImH  a  shorter  life-exiKTUim-y  than  henlthy  ]>er»)()nw,  especially  ns  he 
may  he  carried  oft  by  chronic  pnlmonnry  or  other  intercurrent  iliseaw. 

The  prognosis  \f  ohvious  from  what  has  been  already  said.  The  individual 
sei™re  is  only  excepti«innlty  dangerou-i  of  itself.  The  so-eaUeii  "  yfattis  epilep- 
tirris"  often  coils  fiitHlly.  as  alH»\f  stated.  In  genera!  Iho^c  cases  may  he 
culled  the  most  favnrahle  where  the  separate  paroxysms  are  infretpient  and 
mild,  but  even  here  tlie  disease  may  suddenly  assimie  an  nggravattxl  form. 
With  regard  to  the  distinction  between  noclnrnnl  and  dinrnul  epilepsy,  the 
noetnmal  if^,  in  our  opinion,  the  mililer  of  the  two. 

Pathology. — The  very  fact  that  in  thi,>  intervals  between  attacks  the  pa- 
tient often  liclrays  no  sign  of  disease,  .shows  that  epilepsy  cannot  he  duK  to 
any  persistent  inacrosc-iptc  !esion  of  (he  tissues.  Indeed,  in  many  ciu-y-s  uoth- 
inx  is  found  at  Ihe  autopsy,  or.  at  most,  changes  whit'li  cannot  he  regarded  as 
eaaemial.  sm-h  as  osteosclerosis  of  the  cranium  or  thickening  of  the  een-bral 
meninges.    Kpiloptio  suhjVcis  uho  were  during  life  {lccide<lly  demenlcd  usually 
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jiropMit  fltrnphv  of  llio  Vmisphorps.    Movnort.  flrd  rr-ponlly  aW  Rome  o(her 
invesligatnrs,  stale  Ihiit  c-lmng<'s  in  the  pt-s  hippncurnpi  iimjor  nn-  nnticenbljp 
fn-qin'nt  in  i-pili-psy;  hiH  (lu'si-  cliiinjfcs  an<  noi  nt  all  I'onstnnt,  onci  iht'ir  *ig- 
nilitiiiice  remain*  to  !»•  cr^lultlisht'ii.     Hecent  fiutlings  of  ciiangca  in  Hip  rerphnili 
c'ltrtox  (ncunijjiin  prolifiTiilioii,  etc.)  in  epileptics  do  not  materially  aid  our' 
uriJerstaniling  of  tlie  inurUid  svniplomB.     There  is  somethin;?  Mtlnctiv*  ia 
llic  altcinipts  wliic-h  Imvo  Iwen   reiMjatodly  matle.  to  refjar<l  epilepfo*  a-*  ao 
aiitn-iii'loxii-atioii  of  the  liiiilv.     It  is  U'lini'il  lu  luivc  lK>i>ti  fjciiiotistrateil   iliat 
tin?  iiriiu',  lilooii.  ami  alwi  tin-  (i?rel»ni-rt]»inHl   fluid  of  pulienltt  milTiTiti)!  fpot 
(Epilepsy  is  rnoro  toxic  for  animals,  L-siKx-iuJIy  iniiiiediately  after  the  altaeluy! 
•  than  are  t!ie  same  fluids  from  healthy  or  non*cpileplic  indivlduaU.     OrUi 
cht-itiioal  bodies  (anuiionium  carlMninte^  eliolin.  etc.)  have  already  been  d 
iiiilt-'d  as  the  active  toxic  agents,    ildwever,  all  iht-t^  ajv-trtions  re<|iiire  fiirt 
proof,  and  are  partly  nquivofal   in    their  inlyrpretatJtin,  ami  partly   cnlirfly 
incorretrt 

Wo  uiiiHt  therefore,  for  the  present,  be  content  to  assumo  that  the  canae 
of  tlnj  epileptic  seizure  is  an  iiilerinitlent  funetionni  eondition  of  irritation. 
A  natural  cpie^tioa  is:  WliLTe  hIiuU  wl^  Imute  tliii<  irriluLion,  antl  what  mny 
l>e  its  nat^ire?    Tlio  opinion  was  lon^  onrrent  that  the  mwluJIa  oblonf^ts  must 
be  regarded  ai^  the  true  i^>at  of  tht*  disease.     Sehriider  ran  der  Kolk  tos  tlte  ^ 
firet  to  expreitK  this  opinion.    Tt  aflerwanU  receivinl  snp|K>rt  fr<>m  the  pxpcri-fl 
menial   invet^tigfldons  of   Xnthmitrel,   who  deiimnKtrated    that   irritation    of  a 
partieiihir  si«)t  ("  ('otivulsivc  n-riti-r  "')  in  tlie  ]vmn,  in  rahliil-S  invariahlv  ex- 
cites general  convulsions.    Nevertheless,  nio^t  pathologists  have  now  almndoncd 
this  view,  becaut^e  experiment  and  clinical  ob«r\"ation  tudieate  u-ith  increas- 
ing dititinetne:^  that  the  orijrin  of  epih'ptic  ennvuliijoju  is  to  he  hou>:IiI,  at 
leni*t  in  the  great  majority  of  cases,  in  the  cerebral  cortex.    Tlie  clinical  cri- 
detiec  is  the  inviiriBhle  eoitiliination.  of  convuI^ionR  and   impairment  of  eon- 
seiousnesw;  (he  circnmslanfe  that  the  mihliT  uml  IIm."  maskwl  form.s  of  epilepsy, 
now  known  to  he  intimately  relntiMl  lo  the  true  epileptic  eonvnUions,  also, 
aImo.st  without  exception,  indicate   p-ychical   diulorlMUU-e;  that  altaek^.  thu 
symptoms  of  which  arc  perfectly  analogous  wiUi  those  of  epilepsy,  are  oft«-n 
found  to  be  the  result  of  anatomical   lesions   of  the  cerebral   cortex;  and, 
finally,  that  (he^*  oonvulsicins  in  man  and  the  convulsiong  of  "oortical  cpi- 
lejwy"   {fiile  infra),  experi  men  tally  produeetl   in  animalts  extend  over  lln' 
different  grr>t]ps  of   mulch's   in   a    u'liy    which  eorn^s)K)nd.'T  |m'ciM-ly    with  thr* 
uiintojiiieal  position  of  (lie  dilfercnt  motor  centers  in   the  cortex    (Hnghling* 
Jnck-sm).     For  exanifile,  if  the  convulsion  iM-gins  in  the  distrihntinn  of  ihc 
facial  nerve,  it  extendi  from  this  point  to  the  arm  before  it  afTeetii  the  ]fg.       ^| 

There  is  also  experimental  evidence  that  epileptic  paroxysms  are  of  cortini 
origin.  A  great  niiinlMT  of  ulisi-rvc-rs  (Hitzig,  Ferrler,  Albertoni,  Luciani. 
Franck  and  Pilrea)  have  proved  that  electrical  irritation  of  the  motor  rvgions 
of  the  cortex  in  animals  will  pn»hice  i^jiih-ptiform  convulsions.  Unverrichc 
has  made  the  most  thorough  investigations  in  regard  to  this  point  upon  dn|t;*- 
He  found  that  when  a  motor  center  is  stimulated  the  convulsions  spread  from 
the  corresponding  group  of  mu*cles  to  others  in  a  way  which  c»*rres|jiinils  pn*- 
cisely  to  the  anatomical  position  of  the  separate  centers.  If  one  of  the  center? 
in  the  cortex  be  destroye<l.  the  convulsions  of  the  <;orrespouding  muscKs  ti:*< 
at  once.    This  proves  that  the  motor  eenters  must  be  intact  in  orfler  to  rentier 
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the  occnrpcnce  of  epileptic  seizures  pos-.ilde.  Just  liow  the  Ktimtilntinn  extends 
fnnn  oiii-  tt'iitcr  lit  arHttlier  wc  Iuivl"  u-«  yet  no  wrliiin  inriirniuiifMi.  Fmbuhly 
it  travels  horizontally  throiijrh  the  cortox. 

We  5w.  tlien'fon%  Ifiat  in  hM  prohflhility  thp  srizurps  in  man  al?o  originate 
in  tin*  corWx  of  tllft  Imiin,  a1ilu)ii^1l,  i)f  (imrse.  ttit'  invnlvt^nuuit  of  Ww.  nuli- 
cortiral  nmldr  c-onlcrs  in  tlii'  foiirsi'  of  thi-  nltac-k  oannol  lie  cxcludcil.  The 
]i)icnfittii'na  tit'  th*-  aura  are  lik^-wise  ri'fi'rnlile  tu  sotiie  stiniulnlion  of  the  cortfx, 
jiroliably  of  thf  sensory  region  in  most  cnse«,  &n  in  the  optical  aura.  The 
filartinp  pr>int  of  thp  irritation  isi  usually  in  tlio  motor  cortex.  Imt  it  does  not 
sei'ni  iiiipiicsiljlp  llial  an  irritalion  dcvi'lopin^  in  the  postt^rior  {•ortioal  regions 
may  extend  M-wmlarily  to  the  aiilL-rim-  motor  portion  of  Ihe  eortex  (ITnver- 
richt).  Thfi  manmT  in  vthiili  tin?  irrittitiiiii  is  rreatwl  is  iw  yd.  entirely  enn- 
jectural.  Kiissmaal  anti  Tenner  proved  that  epileptiform  c-onvulsions  con  be 
excited  by  a  >,'eneral  ccrcliral  miaprnia,  nnel  this  fuel  van  the  founilatifin  for 
tlie  assumption  tlial  the  ^renulne  epileptie  convuUions  are  aUo  due  to  a  tem- 
porary ei;n'l>ral  ana-niiii..  <;ftiisetl,  it  may  be.  by  local  vaiioniotor  fonrttrit-tion. 
Ik'tinite  proof  ham  not  yet  been  furnishiil  on  tliin  point.  In  the  artiticiat  epi- 
lepsy which  Unverrielit  prothieed,  and  tliat  also  whicli  Magnan  oxcili^d  hy 
absinthe,  the  cortex  of  the  brsiti  was  tiol  strilclnKlv  antemic.  Ill  rej;ard  to  the 
oceurrenei^  nf  llii*  altacks  in  (nie  pcmtine  epilepsy  ne  can  therefore  prnvinion- 
ally  make  Ihe  iittpcrfi-ct  asssuniption  that,  as  (he  result  of  u  disea^  pnnditinn, 
the  motor  cortex  of  the  brain  ha.s  lost  tlie  power  to  store  up  iti*  motor  energy 
and  to  give  it  out  again  in  nnnnal  fashion,  and  tliat  therefore  there  arise. 
from  time  to  time,  morbid  "  disohar^es  of  enorgy  "  and  an  outbreak  of  the 
convulsive  niovi-inent.s  alrcaitv  de^crilied.  We  will  omit  u  fiirlliec  discussion 
of  Ihi^^  theory,  since  wv  would  soon  Ih^  lost  in  the  realm  of  nipre  hypntbesis. 

Diagnosis. — Most  cases  of  epilepsy  are  easily  recognizable.  It  needg  only 
to  be  l)(»rne  in  miml  tliat  epih-ptifortii  convnIsionB  may  also  occur  as  a  symp- 
tom of  cereljnil  dtseane-"  which  do  have  an  anatomical  bai-is.  such  as  tumor, 
abseejiis,  ninltiple  sflernsis,  and  hydatids.  As  a  rule,  however,  such  diSiOasfts 
are  readily  distinguislied  by  (he  slate  of  the  patient  between  the  seizures,  or 
by  the  further  course  of  the  illni-w.  It  should  also  bi'  iindcrsioiMl  that  unilat- 
eral eon^-ulsiom*,  or  such  as  are  confined  to  a  single  member  (.lackstmian 
epileptny,  vliie  su/jra.  page  175).  are  ujiually.  though  tif  course  not  invurial'ly, 
nut  true  epilepsy,  but  symptoms  of  Bomo  rireuTnscTil)ed  affecti^m  of  the  cortex. 
We  will  return  again  to  the  ditferenliation  from  hysterical  convulsions  in 
the  chapter  on  hysteria.  Weight  iihoiild  1«>  laid  on  the  general  character 
of  the  alluck.  the  coiiipleU-  Iosh  of  consciousness  in  epilepsy,  the  dilalutioii  of 
the  pujiils,  which  do  nnt  rvm-t.  (n  light,  Ihe  initial  puillor  not  infnH|Uenlly 
observed,  aud  the  subsc<|ueut  cyanosis  of  the  face.  We  may  also  consider  the 
character  of  the  onset  and  the  duration  of  the  attack  (in  true,  genuine  epileptic 
attacks  the  convulsive  stajre  wSdom  last;'  longer  than  a  few  minutes),  the 
biting  of  the  tongue  and  [Missibly  other  injuries  arising  from  the  fall  at  the 
beginning  of  the  attm-k.  the  emnlilion  of  liie  patient  iinini«liiitcly  after  the 
attack  (detfp,  coiitiuuwl  sh'cp  is  in  favor  of  epilepsy),  the  possibility  of  ex- 
citing the  liyslerical  attacks  voluntarily  {by  suggestion,  hy  pressure  on  a 
"  hyslerngenous "  zone,  elc.),  whieli  wc  cannot  do  with  ejiileptic  allacks. 
Very  frequently  we  have  to  make  the  diagnosis  of  epilepsy  not  from  per- 
sonal observation  of  an  attack,  but  merely  from  the  history  furnished  by  "the 
Vt 
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patient  or  hi»  relative*:.  This  is,  as  a  rule,  possible  if  we  know  exactly  how  to 
put  tlift  (juer^tionj*  aii<l  for  what  we  munt  inquire  (nature  of  the  attack:!,  their 
brief  duration,  [Mijwilile  injuries,  etc.).  As  objective  fivinptoins,  a-iide  from 
the  w*<jiiela^  of  any  i«ht*ible  injuries,  the  general  habitus  (shape  of  the  head, 
facial  expression),  and  the  general  mental  make-up  of  the  patient,  are  not 
uninijNirtant.  In  the  detection  of  simulated  epilepsy  (wlierc  we  generallv 
liave  to  do  with  hysteria),  the  same  diagnoHtic  features  (jmpils,  manner  of 
falling,  (ronrlition  of  reflcxefl  after  the  attack,  etc.)  must  l>e  conflidereil. 

Treatment. — Althougli  no  remedy  is  capable  of  effecting  a  Bure  and  per- 
manent cure  of  epilepsy,  yet  a  favorable  influence  can  k'  exerted  u[>on  tlie 
dls(!aM;  in  many  ways,  so  as  to  lessen  the  frequency  and  severity  of  the  parox- 
ysms, and  to  avert  many  of  their  evil  result«. 

In  the  first  plaw!,  regimen  is  of  great  importance.  Any  excessive  exertion 
of  mind  or  body  must  lie  forbidden.  Temperance  must  Im;  exercised  in  eating 
and  drinking.  Strong  coffee  and  tea  are  permissible  only  in  moderate  quanti- 
ties ;  it  is  l>est  to  prohibit  alcohol ;  the  patients  also  should  not  smoke  too  nmch. 
The  diet  should  be  simple  and  unirritating,  and  vegetable  rather  than  animal. 
It  is  said  that  in  some  cases  decided  improvement  has  ktm  brought  nlntut  I»t 
confining  the  )>Hticnt  to  milk  and  vegetables.  In  summer  the  patient  t^lnmld 
live  quietly  in  the  country  or.the  mountains.  Wc  have  also  the  individual 
constitution  to  consider — an  abundant  diet,  or  a  restricted  diet  and  npiTieiit 
waters,  etc.,  arc  prescribed,  according  to  whether  we  are  dealing  with  weak, 
anwniie  individuals,  or,  on  the  other  hand,  with  pletlioric,  corpulent  jMTsons. 
Mental  cxeition  and  excitement  are  to  l)e  avoided  as  much  as  possible.  Phys- 
ical exercise  or  medical  gymnastics,  gymnastics  in  general,  etc.,  are  possildy 
of  advantage  for  robust  individuals  when  used  in  iimdcnition.  I  recall  one 
epileptic  in  whom  the  otherwise  frequent  attacks  ceased  entirely  during  a 
fairly  fatiguing  walking  tour  in  the  mountains.  FosHil)ly  the  increasi'd  con- 
sumption of  muscular  energy  retards  the  accumulation  of  the  ''tension," 
which  eventually  leads  to  the  "epileptic  discharge." 

Iti  n'gnrd  lo  the  trcHtment  of  the  disease  itself,  wc  shall  only  rarely,  when 
di'aling  with  "  reflex  "  epilepsy  {ride  aupra),  or  where  the  attacks  are  canseil 
by  other  diseases,  have  to  consider  a'tiologieal  conditions.  The  excision  of 
old  scars,  the  rcnuival  of  foreign  iKMlit-s  in  cases  of  traumatic  epilepsy  with 
any  permanent  clmuges  in  the  skull  or  the  brain-cortex,  and  trephining,  atv 
said  to  have  brought  iilKiut  pertTianent  rec»n'ery  in  a  few  cases.  We  shoiilil 
also  deal  with  iitiy  nasal  or  aural  disease  in  order,  liy  rational  treatment  of 
any  such  trouble,  to  cavise  a  diminution  in  tlu-  frequency  of  the  attacks.  If 
we  liiscover  any  iulesliual  worms,  they  should  Ih'  exjH'lled.  In  gi'iiuine  tyi)ical 
cpib'psy  we  luive  no  sui'b  irulicalion  to  fulfill,  and  we  must  have  recourse  to 
sucli  tr(>)itriiciil  as  exju'rieiU'C  shows  can  im|irovc  symptouiatically  the  exprfti- 
sion  of  the  disense. 

Auuuig  these  remedies  the  broniin  ])reparatiiMis.  particularly  |>ota.'>sium 
bromid.  have  an  undisputed  right  to  the  first  ]iliue.  They  should  Iw  the  first 
n-medy  fried  in  any  severe  case.  Apparently  they  act  by  dinn-tly  loweriop 
the  irriliiliility  of  the  mrtical  midor  centers.  Halher  large  dos<»s  are  rvt|ui*ite. 
Heginniiig  with  alnnit  .Iss.  (gm.  'i  to  3)  a  day.  we  luny  find  it  advisable 
to  irnTCHse  up  to  ,"j  or  jss.  (gm.  .I  to  *i).  Tiie  brnmid  may  l>e  pre 
scrilntl  in  water  (1  to  10  or  !.">),  or  in  jiowders.  which  the  ]iatient  himself  is 
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to  dissolve  in  a  ^'lany  of  wattT,  seltziT,  or  sweetenod  watjer.  if  dcsirpfl.  It 
dhotild  alway*  Ix?  taken  in  a  K'mmI  deal  of  wator  to  avnid  irrilatinn  tlic  utoniai-li. 
The  tot&E  amount  for  Uk?  dny  \a  ur^ually  Liividt^l  iiitn  iwu  r>r  itin^i-  pr>rliniih, 
Imt  lln-  wliolo  iruiv  Ik*  iliKMilvnl  in  a  Uvrti,*'  iLiiunint  **(  wattT  (seltzer  wntorj 
ai](]  ilniiik  gnidujilty  (hrougli  llie  dny.  The  oilier  broiiiiti  snltw,  tlie  hroinitJs 
i)f  AMiIiiitti  and  HitiMioiiimii  nrv  hIho  frcijiiti^iitly  etrjilovcit.  Strontium  brnmid 
lias  uI?o  liecn  ri-c-fmiiiiendtil.  Imt  il  a|i[«'inN  that  it  t-an  In-  (lit^jH-uscrl  witli  en- 
(irely.  fclwiium  liroinid  has  the  advanlage  of  distiirliirif^  llie  fitoniai-li  lew* 
(liari  lines  tlio  |Mita«Hiiini  salt.  It  is  well  to  eoniUini^  the  varioUH  bminids, 
Krlerinieyer  rei-cinuiierads  a  mixture  of  8  parts  eacli  of  jMi'ta'ttiiniii  uni)  sodiiitii 
linmiiiJs  witli  1  tif  ainninniiiiii  lirimiid  in  no-failed  "  lironiin  "  watt-r,  or  [jiit 
!!]►  as  elTervt'.-HH-nt  lirmnids.  Hroinipin  (hfrnii'ls  'lissolved  in  oil  "if  wtsaim' 
•i>'N,  to  jjj  \nm.  15  t(i  30 1  Jim  th^ii)  la  highly  rei-oninicnded,  aa  it  eauacB  fewer 
iiiiplea^nt  ayniptomff  timn  the  bromid  8alt«.  Bronij^lidin  is  a  combination 
i»f  hroniifU  with  veijetahlc  alUninin. 

Ill  iirtitij:,'  tlie  hniinids.  pt-rsistence  is  necessary  for  at  least  rnonllw,  ami 
often,  with  oceasional  inlerM])itirins.  for  yearn,  if  luniefil.  is  to  lie  olitained. 
It  is  a  g(wni  plan  t"  nsf  the  remwly  ncconling  to  some  regular  whenie — e.  g., 
wMiimeuce  with  gr.  xxx  (gm.  *•!)  daily,  iaorca^e  every  week  by  gr.  xv  {gm.  1) 
lip  to  ahont  ."j  lo  ."jss.  {jr>n.  5  to  G)  or  even  more  daily,  anri  then  again  reduce. 
In  ense  thovt:  are  mipti'iifiant  (jyrnptnnifi  iliio  to  the  roimxly.  snch  as  excessive 
anir',  il  liiid  liri'iith,  triiisiidar  lassitude  and  Ireinnr,  eur<Iiac  H'<'iiknes.s,  dyspepsia, 
itrijH)ti'nt*e,  or  nicnlal  di-prestnion  hiuI  weakness  of  nii'inorv,  we  must  diniiidhh 
the  dose,  nr  oven  omit  llie  nuflieine  for  a  lime.  Many  patients  arc  greatly 
niHioyed  hy  jmstulea  liue  lo  the  hromidi  thiti  {:an  soraetiniea  be  avoided  by 
jiiviii^  l''i)MhTV  M»li]lii>n  at  Ihi*  same  tiniu*. 

.Sciiiti*  iilufiie'ians  (Toniniise  anil  ottu-r*)  hiivi*  reii-nlly  allaehexl  groat  im- 
portanee  to  rt'diieing  the  consiiniption  of  tirdimiry  sail  (stidiuni  ehloriil )  In 
u  minimum  during  llie  Ivi-oriiid  tnm1nu*nt  of  epilo]itiitt.  This  is  aecoinpli»lied 
ettlier  l>v  a  s(rirt  milk  ilict  <ir  by  not  julHitig  aiiv  sail  In  the  frMKl.  hi  cutting 
out,  till*  salt,  tilt!  hroniiil  l<i  a  i-ertain  f.\tetit  must  take  its  ])!in.-e,  and  thererore 
thf  ediracy  is  said  to  be  niueb  grealer  MJien  the  food  is  deji^ient  in  wilt. 
The  nficssarv  therapeutic:  dose  of  hroiidds  is  roiiwequently  paid  to  bo  vpry 
nuich  leAs  (not  over  gr.  xlv  fgni.  .')]  polas-iium  liromid  daily)  with  a  wilt-frfe 
diet  th:ni  with  a  regular  diet.  1  hiiM-  invM-lf  ln-Mt<'il  a  M'ries  of  (•[lileptii'S 
according  t<»  this  melluvl,  anrl  hme  sii-ii  a[)pHn'!illy  giuHl  ri'j^nllw  in  sumo 
t-as'-f*,  while  in  other  cases  particularly  favonihle  tliempeulic  n'sull(4  were  not 
obtained.  [  can  Iherpfnre  rcioriimf'nil  a  trial  of  the  "  Tonloiiw  njeihrMJ." 
althougli  I  ilo  not  agree  with  th<>  oxnggcrated  praises  of  other  aulhorri.  If 
the  attacks  are  cfwideilly  Jib;i1e<[  during  the  hroniid  treatment,  the  do?e  may 
be  grailiiiilly  ilimini>!ie(l,  lo  hi-  iucji-aM-d  again,  however,  if  llu-n'  Ik'.  any  tend- 
eney  to  a  relapse. 

There  is  no  doubt  that  the  fre(]nenry  of  the  attacks  can  he  losscneil  by  tlio 
continued  use  of  brnmiils.  This  action  is,  of  course,  rnantfcst  only  in  those 
cases  where  thi^  Individun!  attacks  occur  rather  fn-qnently  (every  three  or 
ff)ur  wei^ks  or  oflcner).  If  we  are  treating  epileptics  who  have  intervals  of 
six  months  to  a  ypar  or  nH>re  between  the  itidiviflual  attacks,  it  is  hardly  pos- 
sildc  to  decide  with  certainty  whether  the  hroniirl  Ircatinenl  has  any  efRcney, 
and  the  loug-toutinucd  use  of  biomid  which  i*  Dcccssniy  is  often  attended 


I 


594 


DISEASES  OF  THE  NERVOUS  SYSTEM 


by  unplcflRjint  acc-nmpaniiupnts.     We  are  tluTiffore  ii»;ually  .iispo.«ed  in 
cases  to  abstain  wimlly   from  the  bmniid  treiilinciit.     Moreover,   during 
contimiouFi  administration  f>f  bruniitls,  ntrefut  olwer\'Htinn  of   tlie  a4--lion 
tlie  drug  on  the  jjenorat  conriitinn  i»f  Ibt.-  piitietit  in  nw^i'ssary  tnr  i'a<.'h  ii 
vidual  c'lwe.    Kl(.'i;lwig  rt'conimcncij!  combiiiinj;  Ilic  broniid  trc'atiiu;nt  with 
use  of  opium.    We  ?ihoultI  jiive  at  tiriit  i^iiiipl.v  the  extract  of  o|iiiiin.  boginnin? 
with  gt.  iJB8.  (gm.  0.15)  a  day,  and  gradually  int-roasing  to  gr.  vj-iiij  (pu™ 
0.25  to  O.aS)  or  more.  alway-><  divided   intn  two  or  ibnt!  do(««s    in    the  dajfl 
After  using  opium  for  six  weeks,  we  s(n|i  it  ebruptly  and  iK'gin  with  h  br«mii<^ 
tn-Htnii'iit,  I'lHiiiiiiiiiig  Hbtiiit  Iwo  iiMintlis.     Tlie  rep<>i-|>i  nf  the  re>ulli»  oblaiued 
with  this  method  differ  wttb-ly.     II  is  not  j;enenilly  aeoepted. 

Kecfurse  to  other  remedies  iit  geldom  Iwd,  unle^  potaKiiiiuii  broniiH  fail 
or  for  fiome  cause  umst  be  di^-ontinued.  We  may  tlien  try  valerian  in  powde 
gr.  viij  to  XXX  (gm.  ^)Ji  to  t)  wvenil  linn'»;  a  day,  nr  n;^  un  infusinti  of  15  or 
[mrtfi  of  valerian  in  laO  of  wjiler.  Il  in  a  \ery  gnud  plan  lo  giM*  jiatienti>  ffl 
are  taking  hitmiid  a  eiij)  or  two  of  eold  vnleriiin  tea  at  l)e<ltinie.  Btdladot 
may  altw  be  exliibited  in  |)ill  form,  gr.  Jt  each  of  the  extract  and  lite  Icjiveji,  ^"i 
ing  two  lo  six  of  duch  pilt^  daily,  gradually  increatting  the  doee;  or  n  pill  of 
atrophi.  gr.  ^j^  (gm.  f».lliHi5),  three  to  five  times  a  day;  i»r  zinc  o.\i<i  in  the 
do^  of  ^r.  j  to  iij  (gm.  (I.IK*)  lo  <}.*^U),  [Krrliaps  condiiniit  with  gr.  j  (fi^ni.  ().()■'>) 
of  extract  of  bellailonno  |  IT.  S.  P.),  and  gr.  xv  (gm.  1)  of  valerian,  as  a 
powder,  tliree  tiniei:  a  day,  and  finullv  ehlaral  in  ttnmlL  doot^s  (gr.  v  U>  vjij  o 
day  [gm.  0.3  to  0.51,  divided  Into  several  doses).  L'om I li nations  of  the  bruinid 
wltti  with  some  one  of  t!ie  remt^Iies  mentioned  liavc  seemed  to  uij  very  admu>^ 
tageous  in  many  eases.  1  have  f^ometime?  seen  a  ilecivlcdly  favorable  action  V 
from  a  mixture  of  the  broinids  with  small  dosea  of  chloral  nr  witJi  atropin, 
cfipeeially  where  there  are  frinpient  rudimentary  attacks.  In  epileptic  altaetcs^ 
appearing  late  in  life,  cbliiral  also  lias  n.'[)eatedly  seemwl  to  me  to  Iw  pap-i 
ticularly  ellk*Hciou!>.  Bechtcrcw  reefJinnieuds  the  combination  of  bromid  wit 
cardiac  tonics,  digitalis  or  adonis  vernalis  (an  infusion  of  2  or  3  parUt  o\ 
adonis  vernalis  in  ISO  parte  of  water,  to  which  &  to  12  parts  of  hromid  a 
added).  Mam*  n^nedieK  foriiit'rly  reeo  in  mended  are  not  wortli  menlinninjf, 
as  they  are  wholly  int'tlicju-inus.  [It  is  often  of  advantage  to  pre«.Til>c  thor-. 
ough  catharsis  weekly  as  a  muliiie  Irealinent. —  K.] 

Kk-ctrical  tR^atment  (curi-ful  guLvonizalion  of  the  bead  and  sympatholiny 
is  on  the  whole  little  us«d  in  epilepsy.    However,  a  rational  general  treatment 
of  the  patient  with  luiths   (i^alt  hath?,  (.'(),  baths),  bydmthenipy  (frietion, 
half  baths).  eledrie-Hglit  liatlis,  etc..  U  to  be  i-ecommendrti  in  addition  In  tin 
niedit^inal  treaiiia'nt,  and  m-r»«ionnlly  in  place  of  it.     Severe  eases  are  trca 
preferably  in  a  well-condueli'd  in.-ititiilion. 

Finally,  we  must  say  a  few  wordit  on  the  surgical  treatment  of  cpilopcy. 
It  is  indieatL-d  in  the  first  place  in  ca^'s  of  symptomatic  epilepsy  if  the  at- 
tacks  are  f refluent,   and   not   inftupntx'd    nuirkedly   by    internal    medication 
(bromid),  provided  that  tlio  attacks  are  in  all  probability  referable  to  a 
cireun  I  scribed  alTeclitin  of  (he  motor  cortex.    Suitable  eastv  of  traumatic  epi- 
lepsy have  the  liest   pn>s5H'(-ts  for  riiv)verv;  after  Ihtw**,  the  oases  of  Jaek 
Bonian  epilepsy  developing  after  eneepbutitis,  etc.     In  cas«*  nf  gi^>iiuine  epi-1 
lei>ey,  Koclier.  F.  Krause,  and  others  have  attempted  by  making  n  valve  ii 
the  skull  (i.e.,  the  removal  of  a  bone  Dap,  paring  il  dowu  arouud  its 
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and  then  rr^laring  it),  perniAnpntly  to  red\)ffl  tlie  pressure  on  the  brain,  and 

c^iiHWjiientlv  to  diiuinifli  tin-  frfqiipncy  of  thf  nttat-ks.  A  few  good  rcsiiKs 
hnve  Ih'iti  uliljiitifd  iirii<m^'  niaiiv  fiiiluri'x,  sn  lliiil  wt  «re  jnslifiwl  in  iwotn- 
ni'endiiig  this  method  In  ^iraw  mui  othtTwisp  hopelpss  cases. 

Treatment  iluring  thf  Paroxfjam. —  In  mrwt  cnsey  we  can  do  little  during 
the  seizure  exc-ejjt  to  take  sneh  prfcautionary  measures  as  eominon  sense  sug- 
gesti*.  We  fiosst'^ji  no  tiieans  of  iiiij>j>n*>siii^  an  attack  when  nnvc  under  way: 
nejr,  irnUn-d,  ib  il  tifleii  danyermtn.  In  indivithitil  infitanci's  thf  paticiil  finds 
nut  frtini  experience  some  method  to  cut  short  the  paroxysm  during  the  aura. 
Kc>r  iii^taiiee.  there  are  caw."  where  tigliliy  bandaging  or  vigarou!»ly  rubbing 
the  pari  in  which  the  aura  nriginates  will  avert  the  i:*nnviilsif>nf!.  .\  immber 
of  cajec  have  also  lH?en  kinovn  where  the  ingestion  of  a  generous  quantity  of 
coniinon  salt  during  ihe  aura  lias  had  the  same  effect.  In  these  eases  the 
aura  usually  atarta  from  Iho  epi^aatriiitn.  One  af  our  paLientfi,  whoee  attacks 
hegaii  witli  a  feeling  of  rectal  teriesnin*,  inaintainL'd  tluit  slie  coidil  nhiiost 
invariably  suppress  the  comulsioiis  by  promptly  going  to  utonl,  if  she  had 
lime  iind  "ppnrlunitv.  It.  wii^  fornicrlv  a  fre<pi'^nl  mancuvi-r  In  st-ek  to  wurd 
otf  the  attat-k  by  cojuprt'Sjiing  thi>  farrvtids.  but  this  us^ually  fails.  Berger 
recommends  the  inliatatiiin  nf  nitrite  of  aniyl  at  the  commencement  of  the 
lit.  htiviiig  ri'|H'i)tcdlv  sei-n  benefit    roltiiu'  itn  use. 

In  the  "'-taliifi  epilejdicu-i,"  nartritics  are  (In*  moj't  deserving  of  trial,  and 
in  partli'ular  rlilorohirtn  or  etiirr  given  by  inludatinri,  tind  the  iiiteriial  use  of 
c;hloral  (gr.  ^ilv  to  lxx\  a  day  [gm.  3  to  5\).  Amyl  nitrite  may  altio  be  of 
service. 

APPENDIX 


INFANTILE    CONVULSIONS    1  ECLAMPSIA  INFANTUM) 

CoNVfLsioN's  in  eiiiblhi)itd  are  of  such  frequency  and  importance  as  to 
justify  brief  e|HH^-ial  mention  here. 

Kvery  prHclitioner  learns  from  daily  experience  that  the  young  are  espe- 
eially  jiredispo^^ed  to  convulsions.  Prnbnhly  this  is  due  in  jiart  ti  excessive 
reflex  excilabilily  of  the  tiraiu  in  elithlbooil.  'I'hm*.  eliiblren  tint  iiifrcfiuently 
undergo  convulsions  under  circtirnstHnt'i-s  in  whic-li  adull.-^  would  vi^ry  rarelv 
hiivy  them.  They  sometimes  are  ?wn  in  children  in  the  lieginning  of  acute 
febrile  disaai^es,  snch  as  pnenmnnia,  scarlet  fever,  measles,  febrile  sore  throat, 
etc.  Tliey  also  neeur  from  Indigestion,  particularly  when  the  utomach  has 
lieen  overloiided  ;  wurielinics  on  an-cmnl  of  Irt-thing,  or  lici-ause  of  inte-^linal 
worms.  In  these  ciislm  tlicv  are  usiiallv  regarded  as  of  retles  origin,  wltlinugh 
they  may  possibly  he  diie  to  the  action  of  toxins  (especially  with  intestinal 
worms) . 

ConYuUiona  may  ocenr  in  very  early  life  without  nsrertainable  cause.  In 
ijiohitefl  cases  (hey  an-  really  the  enmuienirnuMii  of  I'pilrp.'y,  fl^  ]^  seen  after- 
wards. Agiiin,  they  itiay  be  rhie  tn  some  netini!  li"iinn  in  the  brain.  For  ex- 
BTiiple,  if  one  recalls  tlie  initial  stage  of  tlie  acute  polinuiyelitis  and  acute 
enceplialitis  of  eln'ldren  (ride  pageti  100  and  fi^-i),  it  will  not  seem  improbable 
that  many  rapidly  fatal  cases  of  ''convulsions"  arc  really  instances  of  the 
di^eatiea  mcutioneiL    This  point  hai^  not  yet  been  at  all  satisfactorily  iuvesti- 
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gated  by  pothologisU.    Oflen  oonviiUions  wvwt  miU\i-n\y  in  children  and  Ihai 
cease,  iiuvtT  tf)  rwiir,  witlmiil  our  being  able  lo  tiiul  any  expluiitilion  of  tii«' 
attack.     It  is  poielble  thai  we  Imve  fraiiuenlly  U>  do  with  autii-inloKiratiittB 
from  l]ie  (?!i!itroinleslinal  tract.     KximTionce  shows  llml  lai-bilu-  i.-)nldrrn  ure 
iwpt^cially  liaMe  lo  sulTt-r  from  ('<.liirii|.n'ia — po»>sibly  Ij^wiuse  uf  cmtiial  rntiiiiic 
changes  (?).     Not  ijifreijucmtly  tite  «;laiii|>iic  couvulsions  arc  tlit?  ^ign  of  an 
indiviihial  niorl^id  ini^rtiaw'  nf  tho  geni-ral  exL-itability  of  the  Dervoiis  nyAen 
(go-polied  Bposnm|diilic  lendency).    This  hipahtiinjihilic  ciinditton  i»  eliowD  also 
in  the  Kiisf^i^jttibility  to  atlat-ks  nf  tptany  [if.  v.).  spaciii  of  the  glottis,  in  Um. 
increased  electrical   and   mechanical   escilubrlity   "f   the  n<*rvi^'i    ( facial    ph< 
nomenon,  TroustHiau'jf  sign).     At  any  rate  (he  ofcurnmrc  of  an  <H-lani)»lii-  a\ 
tack  in  a  child  ii«  frcfjui-ntlv.  1lii^u>;l)  not  invariably,  Ihe  sign  nf  an  abuonti 
rronsti'tiitional  iiervoue  preii imposition.     For  this  reason,  childrun    wh«»  ha\ 
sufTiTt'il   rriMii  ei'luiiijislH  fn-ijiii'iitly  »hav  later  on  gytnptunis  of  ncurui^tlwni 
Ji_V>itcria.  iiiHiital  iledcieticy,  elc. 

The  Hymptoiii.-*  of  llic  wlaniptic  attacks  are  on  the  wh*»le  analngdiis  with 
those  of  epileptic  paroxy^Jtis.  Tlie  cbiUrs  eyoa  bocome  ^tar>ng  and  fixed: 
tonic  «pa8mB  occur  in  Hip  face,  tnmk,  and  extremitieii,  which,  aftur  a  few 
moments,  are  succi-cdwl  bv  gen(?ral  clonie  cr»nvnl>ions.  The  attack,  wliich, 
never  lasts  hjngrr  llinii  ft  few  itiinules.  in  ii-sHH-iali-d  with  convuUivc  ri'fpini- 
tiou,  cyanoBin,  and  sweating.  Tlien  eonscioui^neiMi  returns.  A  postepilpptii! 
sleep  d<Hv  not  (kfleii  nerur.  'I'lu'  fniiueiicy  of  Ihp  attacks  is  subjttiH  to  tl 
greatest  variations.  Occasionally  only  i^lated  attacks  owiir;  in  other  ia^ 
stances  they  may  recnr  for  dayt;  with  but  sli^dit  reniit-j^ion?.  In  such  cast?*  (lu 
pro^cMiit  iA  dubioutt,  particularly  if  the  child  be  weakly,  but  i(  \a  by  no  nieanij 
absolutely  bad.  The  cause  and  the  gignificaiK-e  uf  the  coiivulHionB  can  «eld»fii{ 
be  determined    imrncdinlely. 

Symptoniatk-  tn'titmenl  cons«ists  of  applying  cold  to  the  head,  wet  pick^.^ 
tiiuapiinni^  on  the  chc'-t  and  the  calvcH  of  the  Icg'^,  and  perhup^  an  enema  (lai 
which  vinegar  may  be  added ).  These  mcagiircs  generally  answer  for  mild  caw*. 
If  the  Kt-s  are  very  frequent  and  violent,  we  may  allow  eren  small  children 
to  inhale  clilorof<irrri.  often  with  gn-al  advantage.  A  de^:*ert spoonful  is  t«i  W 
]>ourifi  iipiii  a  handkerchief  and  aiitiiiiiii.-^lcriii  ciuitiously.  lit  uddilinn,  sodium 
iirnntid  and  enemas  of  eJiloral  hydrate,  gr.  vijss.  to  xv  (gm.  0.5  to  1 )  may  fat!| 
tried. 

Hecurrence  of  the  attacks  is  best  avoided  by  a  proper  regulation  of  tiM 
feeding  of  tlie  child  (mother^  milk.  etc.).    If  there  are  indications  of  rickets,, 
the  adniinl.-Jtration  of  eod-liver  oil  with  phosphorus  hhould  be  tried. 

I  A  bath  at  n  tcinpeniture  of  9it°  to  95"  !•"..  while  (rool  water  in  applied  In 
the  head,  srt-mri  often  lo  be  of  serviee;  if  the  cliild  be  exhausted  by  dinrrltea, 
the  cold  to  Ihe  head  should  be  omitted.    In  a  teething  chihl  it  can  do  no  hurnt», 
aufl  it  rtoMielinieK  has  a  very  marked  iK-neficia!  etfect  to  lance  the  gunin  (hor- 
oughty.     Kuenias  routaining  chloral  witli  or  williout  bnuniil  of  polUKsinml 
are  more  Msed  in  this  country  than  is  chloroform  by  inhalation. — S.  | 
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CHOREA 
(CAomi  Minor.    Sj/dfnham'a  ChorM.    SI.  Vitm't  Danee) 

etiology. — Cfiitiirifs  ajjn  (lie  namo  churinc  (ilHiuf)  whs  ii|>[ili<'(t  iiiainly  to 
lluisi-  .vi,niii^{;  states  (if  "  dancing;  iimnia  "  whit'li  WTr«  (.'ndcmic  in  ct'rtaiu  [)la<-ft*, 
bi'iiig  due  to  excessive  im-iittd  cxcitoiiient  and  to  the  innate  propensity  to 
iniitnli'Hi.  The  !*pt.fi(ic  for  this  c-onditinn  v.-af  held  to  In?  a  pilj;riiiia>,'f'  lo  Mitiio 
Bhrine  <)f  Kt.  Vitus.  At  tlio  present  time,  Iit»wev«r,  ehorea  h  used  lo  dtwinimte 
a  i>i-rff(i!y  dflinile  diseasH.',  uf  whifli  thf  eltarartcritJlic  w_vitij)loni  is  thi*  ap- 
pearani-eof  ciTlaiii  [Hriiliar  i]ii»Inr  plK'niMticna  due  tn  irrilation  of  the  nervous 
iH'iittTs.  It  in  Bometiiiie-s  called  cturrra  minor,  in  eontnidistiDctioii  from  what 
uaM  fnniH^rlv  t^-rmi'd  cfiorra  major  or  nuu/na.  Tliii-  latter  i^,  however,  not  a 
genuine,  inde|>eadeni  ditwase,  hut  a  manifestation  of  hysteria  (y.  v.),  or  a|i- 
Iiarently  in  many  instances  of  epitepsy. 

t'horea  minor  is  tuainly  a  difieaso  of  childhood.  It  occurs  mn(*l  often  Ihj- 
tween  the  iiflh  and  lifleenth  years,  allhou^h  it  may  he  seen  hnth  earlier  and 
later.  There  is  a  slightly  greiiter  linhility  to  it  In  ^irls  than  in  hoys.  Heri'd- 
itjiry  nenropnthic  tentlencies  an-  alf^i  n  fiiclur  in  its  a'tiology,  but  not  a  very 
important  one.     (See  the  next  chapter  for  Chronic  Hereditary  t.'horea.) 

Aa  to  causatinn.  in  many  ease.-*  nothinp  definite  can  be  made  nut.  Mental 
excitement,  as  from  fri-jht,  seenif^  in  liome  few  instiinees  to  favor  the  on>^et  of 
the  Iroulili'.  It  h  aUo  certain  that  Ihe  imitative  iitipulse  will  ofti'ii  lend  to 
ciinreic  movcmcnt.s  in  healthy  ehtldren  who  come  in  eontaet  with  ehoreic  pa- 
licnt-s  Imt  it  is  doubtful  whether  this  "  imitative  chorea  "  can  be  regarded 
aa  true  chnn^a.  It  seoni^i  to  us  far  uiore  eiirrect  in  such  ca.-'ej*,  which  are  very. 
amenahle  to  ppyelural  treatment,  to  wpe-ik  <jf  an  hvBterical  ihorea.  There  is  a 
very  inte^I■^titlg  rtiniiceli'vu  ItelwerMi  i-lmriM  and  jifiilc  nrticiilnr  rli«'iiiiia1isrti. 
Although  the  Htatenicnt  of  eeitain  authors,  that  almiKst  every  case,  tif  acute 
arlicLitar  rhenniatisni  in  children  is  followed  hy  chorea,  is  far  ton  strong,  yet 
(!its  .lerpience  is  eompnratively  frer|ucut.  Clion'a  is  fonietimes  sii*n  also  in 
children  who  have  a  mild  fomi  of  chi-nnic  rlicumatism,  or  esjiecially  in  «ueh 
as  have  valvidnr  enrdine  disease,  whether  priieoliil  hy  arli{id!ir  rheunia1i*im 
or  not.  Tltis  unilouhhtl  and  clow  connet-tiou  existing  hptween  chorea,  articu- 
lar rheinnatisin.  and  valvular  heart  disease,  indicatex  the  possibility  that  in 
true  chorea  there  is  an  intnxicHtimi  arising  fnmi  some  infi-elifiii.  Il  is  lo  Iw 
reroriimi-ndiil,  llicrefi^ri'.  even  in  nfipnrcntly  idio|i«lhic  chsch  of  chon-a,  to  N)iik 
for  winic  preceding  sliglit  infection  (sore  throat,  etc.). 

I*regnanc-y  exerlfi  a  special  influence  upon  the  development  of  chorea  in 
women.  Choffa  ffmviihirum  is  most  frequent  in  comparatively  youthful 
primipflriP.  U  occurs  most  frequently  in  the  tliird  to  tlie  tiflh  month  of  prcg- 
uaucy.  The  intinoitc  cmisa!  n-lation  ln-t\ve<'n  cliorea  and  pregnancy  is  i^iiowTi 
by  the  fact  tliat,  after  the  spontaneous  or  artificial  termination  of  tJie 
pregnancy,  the  chorea  soon  ceapes.  The  nature  of  tlie  relation  lietween 
chorea  and  pregnancy  can  he  mailc  clear  only  by  assuming  that  there  is 
eomc  toxic  factor  present,  just  as  in  the  nephritis  of  pregnancy  and  puerperal 
eclampeia. 
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Clinical  Hiitory. — (.'iiorea  ustuilly  lK*>finj(  gradually  autl  witlvMit  any  -i 
jiriMlriJtnala.      .S<uin'tiim*ft,  linwevtT,  tlii-rx'  are  proJrfinial  i<S'liifrU>ttli^,   chi*  -     . 
iXTtnin   mental  (Ifpnusion  ami  irritabilily,  with  iiidiKiNitiitinii    Ut    intellertiuil 
effort.    There  may  Ih'  slijfht  rlK'Uiiiatic  painii  or  annroxia,  and  oUrt  criiimi** 
of  coiKttitulional  dictiirhaiitv. 

(Jrdinarily  ilu-  |MHiiliHr  motor  (listurlwneej!  arc  tho  first  thin;?  to  attract 
t\w  attention  nf  ihi;  patient  ur  iu  partntA.  'J'hiTc  ore  involuntarv  mid  if- 
reprpssihlu  moveiiivnl**  in  the  most  divpive  f;n)tiptt  of  nmstdes.  Hoih  *iin*|p 
<o]itraeti«ns  and  also  cnniplit'iilrd  nmviMncnts  owur  indeiiriHlontlj'  "f  ll"*  "dL 
ami  in  nil  iiurt.-i  of  Uu;  ImhIv,  imw  in  nnr  jdaf^t*.  now  in  arinllicr.  Koriictinttv  in 
a  i>in>r]e  hicjuUt,  ami  Mjunninu's  in  wvoral  at  onw.  Tlu*  tiKjv(<nirui»  may  be 
tiiade  in  rapid  i-utvewiion.  or  mav  tw  wparated  hy  \rtnf^  intervals  r»f  qtiiiri.  The 
facial  nni>el(^  niay  l>e  involved,  causing;  an  ocea.-4innal  n'rinklinfr  of  the  broir 
or  distortion  of  lln-  nioiitli.  Wlu-ii  lliere  i«  nmrktnl  ehoivji  of  the  TuimhI  nm*- 
i-jes,  HK  usiiiilty  ImppiMiH  in  t^ewn*  ca^-^^.  tlie  paticMits  oflcti  liiiikr  tin*  tstratl^e?-t 
griinacvK,  sniiiftinu's  nilji  some  pnrtieiilar  cxpn-ssinn  of  eMUition  ( liiu^iili'r, 
anger,  etc.).  The  eye;*  also  rnuy  take  part  iu  the  iuvolnnlary  rnovfiriunliit,  bolnj; 
movL-d  from  ^Ulv  to  side,  or  oiKiied  arid  eloned.  The  pnpiU  ore  fn-tiui-nllr 
di!at«Hi.  if  the  patient  he  askerl  to  ppuruile  liis  tonjfiw  and  ke.-p  i(  i|iiiL»i.  it 
will  often  hi'  hivoliintarily  wilhdniwn  into  the  ntouth  or  thnist  to  <iin'  miI»*. 
With  marked  chorea  of  ihu  tongue,  spwch  in  nolicealdy  atTeclitl.  It  i»  es- 
plosivf!  and  indistinet.  Many  ehlldirn  iTmscqnently  refrain  almost  ftitin-lr 
from  talkinp.  The  laryup;ai  nul^H•|^-'s  have  al«>  I>wn  uIwitviiI  to  nmkr  chor*^ic 
movements.  The  onnjt  arc  fnsjneiiily  the  iM'*<t  alTix-tcd  of  any  part;  tliev 
arc  twi^twi,  tlex«tl,  elevated,  put  heliind  ttn'  hack — in  wliort,  niovi-*!  in  pvcn" 
conceivable  way.  The  trunk  i»  generally  hut  little  disturU-d  in  the  milder 
cascff.  bill:  in  Kcvrrc  onir^  ttic-  whole  hody  partieipatits.  ']*he  (laticni  slninU  up, 
lies  down  again,  (urns  upon  his  ."ide.  etc.  Thf  legR  are  wbloru  as  niiicli  di^ 
tiirtKd  as  the  arni^  and  face,  but  t;li)rhl  lunvtinenl?  of  the  lower  limbs  an* 
very  frequent;  the  foot  is  thrui>t  forward  or  extended,  the  knet-  it  Hcseil,  and 
80  on.  In  ^ncral  it  may  be  »aid  tn  be  LdiaractiTJ^tir  of  cbor«a  that  tlic  ali- 
nonnnl  tnotor  irritation  nsually  affect*  a  considerable  numbor  of  niuiclis 
giniuhaneously.  thus  exerting  all  sorts  of  coridiini-d  movement.*;  and,  iH."condly, 
that  chiireic  iiiovi-mcnt'*,  for  the  most  pari,  are  not  hhnrt  twitches,  hut  take 
place  iu  a  manner  decidedly  similar  lo  Hint  of  voluntary  luovctnenlfi. 

The  severity  of  the  movements  varies  greatly  in  different  cbms.  At  fint 
they  may  be  ton  slipht  for  the  unpracticeil  eye  lo  catcli.  Many  children  in  an 
incipient  sta;jo  of  elmrea  ar*^  unjustly  punished  at  whool  iKi-ause  they  write 
liadly  or  do  not  xil  i|nietly.  Many  cases  are  mild  Lhn>u\'hout,  never  httvin>; 
very  w^viTt-  dittturharn-t'.  Olhern,  timu^jh  i«iniii4lcnilily  annoywl,  cun,  nevurthe- 
[ess,  walk  or  stand  alone.  In  the  eeverest  cases,  however,  the  whole  body  ib  coo- 
tinually  in  active  innhon.  The  patient  Ibrnwtt  hitrtsclf  nliout  in  lic^l,  ami  ail 
tlw  cxtremitiuf*  exhibit  L'oni^tant  violent  and  irn'^'ular  movements.  The  in- 
j^tion.  of  food  it;  extremely  ditlitult,  sleep  is  disturbed,  and  the  paticnt'ii  flesh 
and  jitienpth  are  rapidly  and  jiivatly  diminii-hed. 

Further,  each  individual  casf  ]irei*ent!*  variationft  in  neverlty  at  difTercni 
limes.  If  the  patient  be  left  quietly  to  hirm-eif,  the  contraetiout;  arc  ciiiiipiir- 
ativelv  verv  slight.  As  soon  as  \w  is  conwrous  nf  Iwiiig  nHk-bcvl.  or  a^  )W><in 
8»  anyone  speakii  to  him^  bia  condition  osually  bceomt^  much  worse.    On  tb« 
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other  han<J,  of  course,  the  movements  may  also  be  sonjewhnt  infliieKccd  by  the 
will.  Tlip  |mlien|.  tMirtictiirii's  hiTunnw  (|iiii'U'r  if  llir  litnlv  i.s  cornpleti'ly  hu[>- 
piirUTl  ami  gi-nllv  nwlruini?*!,  etc.  lUiring  -ski-p  ihi*  t-lwin-ii-  [iioveiiifL'nt.s  usunlly 
iH'iise  ulto^^ethur. 

lu  ninny  owps  all  iho  voluntary  inti>^les  are  inYolvod,  Imt  soniotiijiec  tlie 
dim-ase  Ik  iimitttl  lt>  t^trlain  ;;roii[w  of  iiiiisck't..  Very  fri'iiuenlly  the  i]i«t.iirh- 
nnce  is  mainly  iinihiliTal  thciniclmn'ii)  ;  the  np)»>iii((r  siile  tif  llu-  Uxly  llien 
exhibits  fi*w  inv«iliinlnry  mnveim-nl,-;,  i>r,  it  inny  be,  none.  As  nlrfmly  PlHled. 
Hie  faci-  and  upper  ex  11*6111! tii!it  are  often  nmre  afFeeted  thnii  the  trunk  and 
lower  linili^ 

These  motor  didiliirbances  often  constitute  the  sole  or  the  prfHioniiuaut 
smipton;  of  chorea.  Tliere  if*  hardly  i^er  niiisi'iilar  Mi-iikrii-ss  or  ]mraly!*i!'.  It 
is  remarkable  how  little  feelinx  «f  fatigue  there  uj^ually  is,  dL'>piU'  the  in- 
cessant aelivity.  In  a  few  caHea  only  of  genuine  c-lion*B  hiive  wu  xeen  actual 
[Hiresirt.  nffe(_-1iiip.  for  instance,  one  arm.  or  in  heiniehorifll  the  elvrm-ie  half  of 
the  body.  Sensation  is  uniiuptiiiXHl.  The  rellexe;*  do  not  (vxhilol  striking 
pfculiarities.  The  tendon  rfHexes  we  liave  usually  found  normal.  nmR-  rarely 
vei-y  weak,  or  even  a  little  increa>H'tl.  Marked  hyiH)Ioniii  (if  the  inuriclen  is 
ofc-a*' ion  ally  a«»ociale<l  with  the  dirninitinn  of  the  Uiidon  reHexen.  Through 
the  diiiiiimlioii  of  tbo  nniM-ular  tojuis.  the  lijiihs  hw^mie  llin-cid  iiiid  appar- 
ently puri'lie  (so-<-alli'd  cbnn'a  tiiollis).  Then;  tnay  In-  isidnlfd  spid<  in  Iho 
spinal  coliiiiin  IcTuhT  on  pressure,  hut  thi-t  h  not  at  all  eoni^tant.  That  elinreA 
may  be  complicated  by  arthritis  uml  valvular  tardiac  disease  has  already  been 
stated.  Some  eaulion  Bhould  be  exen!ii*ed  in  making;  a  diagnottii^  of  cardiac 
lesion  here,  for  expfriente  i^liuwr*  that  choreic  patients  are  apt  to  have  func- 
tional rniirrriurK  »rid  sM^lit  tirrhylbiuia  of  the  eHrdiite  atMinti.  [(iKler  liiis  found 
that  tfie  endoL-anlitis  of  <'lu>reti  is  very  u]>t  to  lead  to  organie  val\ular  disease. 
Of  110  ehoreie  palients  timl  \w  evrtiiiiued  more  than  two  years  afler  tlie  attack, 
fi4  pretjented  ^igiis  of  orgunii.-  heart  disease. — K.|  The  temperature  is  not 
elevated,  in  ^pite  of  the  con.stajtt  museular  eontraetiong^  nor  is  the  aniDiint  of 
urea  excreted  by  the  kidneys  inr-reajted. 

Slight  mental  disturhaiiee  is  freqiienlly  nbwrved.  The  patient  \s  often 
rude,  peevish,  capricious,  incapulilr  of  mental  exertion,  irritable,  and  inclined 
to  tears.  More  marked  niL-ntuI  itisturbaueeg  (confusion,  hallueinationi-)  are 
wmetimes  ni<-t  with  in  the  severer  cases,  espwially  in  chorea  gravidarum. 
[These  mental  diRturbaneen  soniPlimes  becimie  very  severe  {ritorea  insartieits). 
The  patient  becomes  excited  and  delirious,  and  \i  very  apt  to  die  in  a  few 
weeks  of  general  exhaustion,  with  eonsiderable  fever,  I'M"  to  Iflo"  F.— K.| 

Till"  entire  ])nice.'-s  jji-iicrjillv  ociMifiii's  sfvi-rid  iiifirillis.  In  mild  cases,  how- 
ever, recovery  iiuiy  ensue  at  the  cml  of  a  few  weeks,  while,  on  tlie  other  hand, 
east's  itiay  last  u  year  or  even  loii;;i'r,  Variali'tris  jii  the  intcnsily  of  the  chorea 
are  often  witnesi^ed.  Thette  are  «>metimcfl  spontaneous,  and  ttomctimes  arc  due 
to  outward  influences.  Kven  when  the  difieaiw  has  apparently  disappeared,  wc 
must  he  pn-panil  for  a  ]lo^silllc  relapse.  The  diTieasi'  may  appear  repeatedly 
during  seveml  years,  in  sueb  a  way  tliat  it  is  not  easy  lo  tloterniine  whether 
the  different  attacks  are  rebip?-es  or  new  illnesses.  The  protraetud  caMe»  are, 
aa  a  rule,  comparatively  mild,  and  many  cases  that  begin  with  great  violenw 
cud  com[>arativeIy  early.  In  adults,  and  still  more  frct|uently  in  the  aged 
(chorea  s-enilia),  however,  the  chorea  sonietimes  aeaumeti  a  '(:hrouic  form  and 
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Clinical  .  .--imilar  ninrhi.l  prfi(i-<-'?- 
j)nMln)iii;it>i 

ccrtHiri    i\]<  i  ■■'>■  of   ca-fs.    i-   t';ni.r:{'.l. 

I'lrcirl.     'I'll'  nil.    In   tliosL-  till-  .Ji.iT'i' 

<if  i»nisiilii  ■      "<'d  ul»'iiit    in  his  !ivi.  :i;i.! 

Onliiiiii'  -       ~'-'rvi't]   llirt'«' siu-li  ni--.  i'l 

Ihi'  iitti'iiti'-  ■Vol  fjiia!   within  liu- :>-: 

rr|n'('«sililr  .-:!i>n  jiml  i'.ilhi|is*.'.  aih!  ;'■■ 

MiMlriu-linii.-.  :•■■   iriininatic   U-.-ions,  \^:;'.!; 
and  ill  ill!  [•: 

!i  sin^'lc  m<!-  'iva  thus  far  (vviniiiin'i  In 

iiiinlr  in  liip;'  -    ■  ■  'll  can    he    ri'-runliil  :i-  ■- 

faciiil  MMisili  -  i'.ilopsy   n'Vi';ilc(l   ali-'h:*-' 

i»r  distiiriioii  ■  '^Vi.- an- at  jin-st-nt.  Ihi-ivfr:.. 

rlir^,  as  ii>ii;il!.  >.  iis  a  disiMsf  that  pn-lii--' 

jiriiiiai-i's.  HTi  I  *  no  anatDTuii-al   l^n^i^  l;ii'.rt!i 

iirif;i-r.  ell-. ).      1  •    disorder  Mui>t    iifTfcl   jiriu- 

iiiiivfd   fnpiri   -:■  .  AH  just  wliii  h  niidcir  ri>:i<ii 

dilalfd.      ir  ill"  l".  >(vnis  vi-rv  jindialili'.  h"w- 

will  iifii'ii  111-  In  -    ^  -.  in  the  hrain.     Jn  iln-  fir-^t 

Willi   marked  .'  - -.   ■\  nM  indicate   (his.  as  wmi'A 

|i!(i-ivt>  aiitl   iii'li  -  i-*.-   fnijufiitly    cninhiTU'd   wiiii 

fniMi  talkin-,'.     'I''  ■      -  -ay  ouur  as  tlic  soU-  ^ymJ)l^lIll 

iinivciiiciijs.     'I'll'  -.  *- ■  ■:*'.ocik'  ln'niichnrca.     Wv  liavi-. 

arc  iHi-li'ii.  llrNi'il  -^    •>  inviilvi-d  an?   thosi-  lucaliij 

ruiuriMilili'  wa\.      '  -      .  w-   !'i-lifvc  that  llic  iiin-^l  jirnli- 

i-a-<'-.  Iiiit  in  si'Mi.'  f  \  usually  pr>stiiifi'tli<ius  oriiriri, 

hii  il>t\ui  riL'aiii.  nn-  .-  ^  easy.  an<l  i(  <-an  (tftcti  In'  wmh^ 

liiilird   a-    llif  nnti-    .  .     - -.  paralysis  a^dlaiis.  an<l  of  al'O- 

\iT\  I'lripti'iil  :  tln'  !■'"'  -  ■■7  dt\'  so  trharactcrisiii-  a-  t«>  Ik.- 

:m  nri.      Ill  L'-rii-ral   ii    ■■  *  -:  i-lmn'S.      I(    is   m»i   ditliriilt    In 

iiMiuKil    iiM'ii«r    iniMii'  ■  .-ar-sii-  i-liorca  and  the  syinptfiiiiatio 

■  iiiiii!i;iiii"ii~l\.  lliii- !■■•  ,   _,    i.rivr  I'tTf'Iiriil  lesion, 

ihal  elii'iiii    riiiiM'iinni-.  ,    ,><^.,¥i*  of  ordinary  elmrea  is  alnmsi 

]i|iii.'  ill  ;i  iiia[iiiiT  ilniiji-.''  ^^.^    nay  prove  very  (('<Hnns.      '\'h>'  p'W- 

'I'lir  siM'iiiv   <<[  ilii'  iiK'.  -             ^au.    The  prnpntisis  is  dnuhtfnl  <iiilv 

lhf\  iii:iv  lu'  ii.r.  -iliu'di  Itii-  t"  ■  _^^  -i^K  is  ^roat  and  rapid  failure  of 

iiK  i[itiiil    ^la^'i'  "!'  'linrea  an  i.          ^^  ^^^^  altto  1h'  regnrtled  as  uf  fur  ni'in- 

l.;iill\    .T  ll I   -ii   >|iiifllv.  .u.^*""      j^^gj  j/  phildlifKwl. 

MTV  ^.■\l■n■  .li-lml.:iri.e.     (Hlii-i>.  '     __^jaPMt  must  I)C  kppt  from  sclni.ll  and 

|i>-.  \\:i'k  111-  <i;miiI  ali'iie.  Ill  ii  ■' .  ''^^^(«  (excitement  fi-oni  ridicule  and  ilit' 
iiiiiiall\  III  a.ii\i'  irii'iiuii.  Tl  ■  )>  "^J^^jgti.it  IB  not  nwwsnry  that  tlie  eliild 
Ml.'  .  Miiiiiiii'--  ivliiliii   r-'ii^MK       -^^i^gteexercise  in  the  open  air.    Whi-n- 

.■,-.ii,.ii  ipf  i'mm,!  j-  cMn'mrly  diii  ^ifc—id  the  patient  from  self-injiirv 

;iii.[  -ir-.'iiLjlh  :ii-i>  r,i|iiillv  aiiil  '^v^ 

I'liiiliiT.  i':ir|i  iiidlvi'lual  i-a--'         iHvAofea,  the  chief  place  is  oecupi*Hl 

iiMi.  ■.    tr  iIm-  [laiiiiii  111-  let'i  '[iii' '          igisto  be  of  value.    Wefjiv'e  KowlcrV 

aiu''l\  \'T>   di-hl.     A-  s<"'n  a-  Im-           -fBBint  water  or  compound  tim-fure 

a-  atni.n.'  -[liak-  i.>  him,  lii-  c-ndiir          ^ water,  two  or  three  times  a  dav 
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gradually  increasing  to  8  or  10  drops.  [In  severe  cases  larger  doses  may  lie 
givi-ii.  It  ^lH)lll^l  \r-  |]|1sIi[-«I  up  til  21)  drop  or  iimri'.  t*1n|iping  fur  twenty-four 
Imiirw  if  rtviiipl(iiti><  ijf  pfH.-aitiiiig  apiK-ar.  and  In-giiiniiij,'  again  at  the  sninc  dn*e. 
It  should  be  freely- diluted. — K.)  Iq  cliildren  under  six  the  dose  siiould  bo 
made  somewhat  smaller.  If  the  child  be  ana»raic,  iron  may  bo  piven  in  addi- 
tion; or,  if  there  be  great  restIo<srei-rt  and  los«  of  tileC'p,  nun-otic*  may  also 
he  administeri'd.  Antiiiyrin,  in  dows  of  gr.  vij  to  xv  (>(iii.  ii.-l  in  1)  ncveral 
tinier  n  day,  is  fwiirn-'timiw  of  di-'cidwl  i-erviec  in  severe  cn'ips.  \\\'  give  it  esix-- 
eially  in  caws  aii90fiat*'(l  with  rheumatism.  Many  obwn-ers  have  sewn  jtcmhI 
re^iiilts  from  sntliuni  imiieylflle.  gr.  xv  to  xxx  three  tinisK  a  day  (frm.  1  to  2),  or 
a>tpirlii,  gr.  v  to  viij  (gm.  0.3  to  i>..'3)  sf«v(*ral  limes  a  ilay.  If  these  remeriies 
have  no  efTect  we  may  also  try  wjdiiim  bmiiiid  or  lirninid  of  pot.ii^siinii  in 
large  dose«,  ."fea,  or  more  (gr.  xxx  to  xlv  [gni.  'i  to  3))  a  day.  In  severe 
i'bon-a  we  liave  seen  frequently  undoubted  iH-riefit  from  the  brornids.  [Sul- 
phnnal.  gr.  lij  to  v  (gin.  U.'i  tu  0.4)  three  time:*  a  day.  act?  well,  at*  an  adjuvant 
to  ai-seiiie,  iu  cases  where  there  is  mneli  exeiteinenl.  Kxalgin,  gr.  ij  to  iij  (j:rri. 
n.l  to  it.'i)  t)\To^  tiinett  a  day,  has  also  Iheen  reconihii-nded. — K.j  Korcotieii 
should  he  eniptoyc^l  very  cautiously  jn  chorea.  Althuugli  fbloral  has  heed  re- 
eijntly  recDnirnendcfl  for  grave  cases,  there  are  iuslaneas  known  where  litis 
remedy  ban  lui-n  followed  by  unfortunate  residt^;  but  we  may  try  1lie  eon- 
tinned  and  eiiundns  nsfc  of  small  doses  of  chloral,  giving  In  chiblren  gr.  ij 
to  V  (gin.  D.l  to  0.:J ),  and  to  adults  gr.  viij  to  xv  (gm.  t).o  to  1 )  thiily,  or  a  few 
larger  doses  at  night.  Jn  grave  ca*e8  of  cliorea  in  adultm,  t-areful  injet-lions 
(»f  nntrpbin  an;  nectwionally  attendfd  hv  finlieeatily  gfHwI  resolt^.  liijeeliouM 
of  hyusfin  liyilroliidtnale,  gr.  ^Jj  to  ^  (gni.  O.OiK).")  t<»  (i.iinT  |  daily  have 
also  otrasitmally  u  very  <|uieling  effect. 

Ilydrolliern|x-utics  of  a  mild  kind  do  good,  and  ran  eaisily  tie  carried  out  in 
oat  tnstanee^.  Thus,  we  may  uw  lukewarm  baths,  a  wet  iiaek.  or  gentle 
sponging  with  water  at  72°  to  HH"  R  (18°  to  rr  II.)  to  gii-at  advanliiHi*.  In 
winie  4ibs|jnate  chmv  f^weating  s'l-eois  of  wrvice.  We  have  also  n-peatedly  swn 
det'idetl  l>enefit  from  the  use  of  metliodicul  gyiunaslie  exercises,  i-onsisting  of 
regular  ilexion  and  extension  of  the  arms,  niari'liitig  in  time.  etc.  Klet.-lrieal 
Ireaiment  (weak  galvanization  (jf  liic  Imtk  and  head)  Is  of  no  great  importance. 

In  the  eluircii  of  pregnanr-y.  which  sometimes  is  a  very  violent  di-iea.-e,  the 
n^itiedies  previtor^iy  mentioned  may  iie  empliiy''d.  If  they  do  no  gond.  artificial 
delivery  may  be  reipiired:  after  whieli.  as  we  eaii  attest,  there  is  generally  a 
rapid  alMttement  of  all  ityniptoniS- 
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^E  cnnoxic  hereditary  fuoitia.    klkitrical  ciidhiia. 

^K  OCU>KUS    IMVOLXONIA) 


PAItAXIY- 


1.  Chronic  Hereditary  Chorea  (Hnntington's  Chorea). — Chronic  elmrea 
alwt  nianif(-st.s  ilseU"  liy  severe  elionric  UKnetiienl^  of  the  Iwidy,  but  in  il^i  nature 
it  i^  a  wholly  dilffrent  disease  from  ordinary  <'liorea.  It  h  notably  of  family 
(ireneric)  or  hereditary  occurrence.  The  syniptonis  i>f  the  disease  begin.  a>»  a 
rule,  betwet'n  thirty  and  forty.  The  choreic  movemeuta  gradually  become  mure 
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severe  and  incrcas*;  Id  tlu-  iiiiwt  t-uriou!^  aiid  ftraii};!'  ninvem«it^  of  the  iti* 
anil  tht?  whole  Uody.  Tin?  ability  lo  walk  ami  Ui  iiw  Uit>  arms;  in  ntting,  drte*- 
ing,  etc.,  18  n'tuiiiecl  far  o  U>uk  tinie,  hut  cwry  aftion  i.s  atrcoinpanied  by  r 
trenicly  compituous  a^ociatcd  niovenieiit*  amt  twikhings  uf  ili«;  vrliule  bod; 
The  choreic  i'e:Jtle:-sue!*s  is  jncrfasi-j  by  iiionlul  i-xcltcmpnt  and  by  prejicn 
voluntary  tiir^voriicnlfi.  IT  the  rnunrle;^  itf  the  face  and  I'tii^'uo  l>e  iuvolv^-dj 
^pctvh  isi  (HsturltLiK  All  nuivi-iiient.-*  aro  [Krfoniit'd  hastily  an»i  in  u  jtr 
manner,  in'cause  tha  jiatii-nt'^  itiiwt  tiiim  the  I'set-ution  tif  ilieir  inoveuiente 
tli«.-  brn'f  iiitcrvaU  of  rest.  The  st^'n^iihilily  hihI  the  nlbfr  nervmiH  fuiictioiis  ai 
uimfficlcil.  The  leiuluu  relk'xcs  are  gt'tienilly  lairly  lively.  M«>nUilly.  h< 
ever,  we  nolic-e  a  tleeidwl  but  j:radu!tl  fiiiluro  at*  time  g<n's  mi.  winch  may  i 
crpnse  ta  corii|iIete  doiiientiu.  In  other  eai-es.  p^ri<xls  of  iiiarki.'«i  mental  e 
citeinoiit  or  nielHncliDlie  statiM  occur.  The  lalti^r  may  le^d  to  suicidal  atteropK 
Tlie  anatomical  lianiis  of  thir*  remarkable  diseiise  i«  slill  ]inkn<iwn<  In  the 
ease:*  wliich  have  (fiiine  to  autopsy  we,  huwever,  find,  as  a  rule,  tliii-kening  ut 
llio  meiiin^'cs.  atrophiiC  rnnditiims  of  IIk*  eerednil  enrti-x,  prolift-ratiou  of  the 
utiuro^lia,  miliary  enceplialitic  foci,  t'te.  The  sijfnilk-aiice  of  all  tlit^:»c  t-hanges. 
is,  however,  tttill  extremely  uiieeiiatn.  At!  has  already  been  Rtated,  the  pr 
iio«is  ift  hopelesH,  for  the  iliseaw  is  int-iirablp.  The  reine<lie«  used  in  onliiu 
chorea  never  milipiU-  llie  sviiipt«jms. 

y   Electrical  Chorea.^Hfr»«li  gave  thitt  name  to  a  form  of  chorea  in  chil 
diTU  wlin.h  iJilTiriiJ  I'mui  thi,'  ordinary  choreu  by  the  much  quicker,  lightning*-' 
like  coiLtractionti  coining  on   in  tiingle  mtiu'Ifa   (eiipvcially  of   the    neck  ami 
shotdderf).     The  contractioiist  j^nve  Oie  inipn'st-ion  that  the  mu,'*cle»  hnve 
put  in  coDtraction  hv  i*in^le  galvanic  fthoiks.    They  come  on  at  rather  J 
intervals  of   lliree  to  fi\-e  minutes.     This   variety  of  eli-i-trit-al  chorea    is  evi- 
liciiily  cIow.'ly  rcluted  nr  identical  with  myoclonia,  which  will  be  eulisi?(|uently 
described.     The  same  name.  '"  electrical   chorea,"   has  alsii  Iteen  given   to  ■ 
peculiar  diseane,  said  to  Ih*  cmiemic  in  I^omhanly.  first  dewribed  by   Dubini, 
and  which  is  thei-efore  known  by  tlie  name  of  "  Uubini's  disease."     In  this 
affection  al«>,  after  pre>"'Pding  painc  in  the  heail  ami  hack,  rapid,  jerky,  mnsi- 
cnlar  twiteliinpi  oetmr,  usuullv  l)e^innin/;  in  om-  arm  and  ^raduiiUy  involving 
jdl   tlM?  extreinities.      .'Ifler  several   weeks  or   monlhri  paralyjiis  and   nitlM'nlar 
atrophy  set  In,  and  not  infrHjinTitlv  cjuleptiforni  i'i>nvulsiuns  and  fever.     Tlie 
«ktn  is  tiypcriesthetic,  sn  Hint  at  I'very  »iuilari  nf  ihc  skin  lively  twil<-hin^ 
result.     The  sensnriiim  reniaiui^  clear.     The  dijsi'ase  freipiently  ends  fatally 
after  a  few  wwks  or  a  longer  interval  of  time,  with  the  symptoms  of  ranliac 
paralysis,  or  with  the  on»^et  of  a  comaliwe  condition.     Keoovcrj'  ensue*  only  in 
a  simhII  iiercenlag:e  of  the  eatteA.    N'nthing  definite  is  known  as  to  the  anatom- 
ical chiinKC!-- 

^.  Paramyoclonus  Multiplex  (Uyoclonia). — This  name  wa.4  fir«t  used  by 
friedreicli  for  a  caitc  ubserved  l»y  liim,  in  which  there  were  cinnic  spasms  in 
eyinmetrical  groups  uf  niuscU«  of  the  arms  and  lejts,  whit-li  came  on  in  |Hintx- 
yams  withont  any  disturbance  of  conscioucnesii.  There  was  aUo  a  ron.sidorahle 
increase  of  the  tendon  reflexes.  Such  ea&es  have  pinoe  l)een  descrilKKl  in  con- 
siderable numbers,  but  undoubttxlly  very  different  morbid  eonditiona  bare  bran 
confounded  with  one  another.  We  can  regard  as  genuine  paramyoclonus — 
that  is,  as  a  specific  disease  mit  ijpnrri* — only  Ihose  cases  where  lightning- 
like contractions  come  on  in  single  muscles,  often  witlwut  any  visible  effect  of 
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movenieiit.    The  muscles  of  tlie  tnmk  ami  extrejiiitice  aro  most  frcqiifntly 

iiiviilvif],  Thi.-»  pcfiiliar  ninrljid  t-inidition  is  on  iJie  one  Iiiind  most  clo^^t'Iy 
allitHi  to  electricnl  chorwi  nicnliniit.tl  alxive.  while,  on  tlio  oilii>r  hHiid,  it  has  a 
<tii;i<ioilly  tl«i*«'  relalinn  to  the  ilifTn-eni  forms  of  tic  rimviilsif  (crlonir  fat'iiil 
fcpuMii,  rlniiii:  uctv'^Miry  (iiMisiii,  ij.  i\ ).  A  largp  number  of  the  cumjb  dtwiTibed 
as  myoclonia  or  pamtnyiK-lonns,  liowrvi-r,  iin-  iindoiilTtcdly  lo  Iw  classwl  as 
livHtiTJa  (rifle  infra].  By  eniisiiliTiiifi  iiiitfully  Hk-  a'lloloj^y  and  the  courvo 
of  the  diseRAO,  we  oim  ^'iiK-rally  rwidily  iii&tiiij;uii*h  the  lurahle  IiygtcTK*al  forms 
of  myot-lonia  from  trii«  ohronle  iiiyoolonia,  wliir-h  iji  evidpntly  a  ^ravp  imtvous 
mulady  of  eiidogenout>  origin,  and  flost'ly  ri:'hitr<l  to  chronic  chor<'a  and  the 
chronic  He*. 

At  tirni's  (hit*!'  !*ui'ldcnly  ajtpcaniijr  convulsive  twilchinps  are  of  a  much 
more  (xnriplii-ated  forni— the  miisciilar  twitching  arc  aj^sociated  with  pci'itliar 
sounds  iilliTed  in  a  I'paj'modic  manner,  or  even  i^itli  thi*  forced  interjection  of 
words.  If  these  wordi*  arc  of  an  ohjcctionable  rhnracfer,  we  speak  of  so-i'iilled 
coprolalia.  If  thi-n?  i«  ii  fnrci'd  n'fK'titioii  a{  words  wliii'li  iirc  hciiril,  the  con- 
dilioii  is  chI!(-(I  i-cholidin.  All  Ihcsc  |K>c-ii1iar  t^yinptnins  arc  c-uiidiin<\]  in  dif- 
ftTfiiL  wiiys  ill  ili»:  pccirlijir  clinical  picture  talktl  hy  tlic  Fn-iich  aulliors 
"inalfldie  dea  tics."  The  disease  lit  intimately  awofiated  with  certain  forms 
of  hysteria,  which  is  parlicularly  apparent  from  the  good  TMultn  obtainwl  by 
pro[H>rly  conduclwl  psychical  trrnlmcnt. 

Finally,  wc  liavc  siill  t<i  inciilion  a  sjMH'iid  varirly  of  mvoelonia  dcscrilxil 
hy  I'uvcrricht,  Lundborg,  and  utherH.  It  is  charactiTiwd  hy  its  orciirri'uec  in 
various  metnliers  of  one  family,  by  tlie  extension  of  tl»e  twitching*  to  the 
]ingiial  and  pliaryngeal  iniHcIet*.  and  by  its  eomplicalioQ  with  ejiilcptie  at- 
tackti,  wliicli  at  tiiiifs  are  grave,  and  iiuiy  nccur  frequently.  The  condition  not 
Jnfref|Uontly  terminates  in  marked  dementia. 


CIIAPTRFl    XU 

PARALYSIS    A<:ITAN-8 
(Hhakitie  Palsy.     Parkinmm'K  CHatVMt) 

5;tiology, — Tn  1817  Parkinson  dpficnl>ei1  for  the  tirnl  liim-  a  difteace  which 
he  nnincd  "tiliaking  pld^y.'"  It  i«  not  nf  very  fnipn-nt  nct-urrciU'c,  and  ai*  yet 
little  has  Im^'II  iisciTtaini-il  with  rcgnrd  to  it>  n-liohtgy.  In  most  caitcs  it  de- 
velops very  gradually,  without  a:iy  deinnii^trahle  cauw.  It  alitinsl  alwaya  at- 
tacks elderly  i»ersoii.i.  !M;infr  very  raiT  before  the  lliirly-fifth  year.  Sex  doci* 
not  *eein  to  exert  any  great  pivdictjosing  influence.  Hereditary  neuropathic 
tendencies  can  indeed  be  traced  in  some  instances,  hnt  they  are  eerlainly  of 
IcMs  potency  ill  [taralysis  agitans  tfian,  for  instani*,  in  epilepsy.  Special  ex- 
citing cansci*  have  sometimes  been  observed,  such  as  catching  cold,  violent 
emotional  excitement,  and  traumatic  inlUiemrs  (blows,  falls,  injuries,  etc.). 
iicrger  reports  two  ca-tes  where  the  first  symptoms  appeared  afl'-r  an  aeule 
fclirile  (li.-'ease  (ly[»lioid  fever). 

Clinical  History.— Pa ralvfiia  agitans  has  two  characteristic  symptonie,  viz.: 
(1)  l*wuljar  evideneea  of  motor  irritjiliou,  eviactn^l  by  tremor,  and  (2)  a  con- 
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ililioii   (if  stilfiuvs  ami    ]ii'rsist<'nt   slinrtciiinj,'  nf  ccrtjiiii    iniirfi'Irs.    r^nsc^jU.T.t 
iipini  wliii-li  is  a  ^nii'-  "f  |ti'i'iitiar  iiiDtcir  |>)ii'iiniiii>na. 

'J'lii'  Innil'liiiL^  i>  ;.'riin-ally  llie  mrlirst  symjitttrri  to  altriH-t  tin-  imtiriii'- 
altcntion.  It  u^llnlly  lH'i:in<  in  the  hands.  espwiaMy  in  tlii'  ri^rhi  linnil.  anl 
thrn  fxraitiiallv  iiuolvcs  ihc  :irm  and  Ic;:  on  the  saino  side,  next   the  rtther  ftrrn 


.,■■■-'  •        ■         ^     ..-; 


y. 


■  < 


.«». 


J'li..    L'l.'i.      ]l,iii>l»  nr  iij;r    iir    :i    |i:ili<-[it    » ill)    ii:ir:ily'-i.<    :ii;it;iiis   iil    rhc    I.oii)!    Ishiiul    ITosiijtal. 

Iiii-i..n,  -Lii«  iiiL'  iii'Ti  ;i-"-  nf  tlir  'ri-iiini  finm  hi  hit  \»  limir. 

and  Ii'lT.  ;iii'!  Ii!t;i'l\.  In  \vrll-irinrk>''l  rii-c-;.  llir  rntiiT  Imdy.  In  sdinc  r;i>fs 
lln'  -v'lnrMti-i  iiM\-  'ir  frii'  r-iini"  liriir  liniil'-il  altnu-i  rnliri'lv  lo  iirii-  half  uf 
tin-  Im„!v. 

TIr'   i'.iin:   "I'   ircnmr  is   \vv\  t-liar;uii'i-is; ii'.     'J'lii-rt'  an.'   ra]>id,   uniform, 
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opcillatory  movementB  fif  varying  extent.  Tli^  tivmor  h  usually  jjrt^fliMt  in 
MiH  hmiils  uikI  arins.  At  llw  si»m«  liin«  tlie  thiimW  and  Imlf-lleXL-il  lm<^ers 
ftxhiliit  a  moveriiL'nt  wiiieli  Riig^f^aU  Rpinnin^  nr  pill  rolliri);.  TIsp  forcnnii 
in  jfiMtcraliy  Hrxwi  and  exU'iuKd  in  nipjii  HlliTimliun,  bitl  it  is  always  very 
(lillicult  to  tlctcrmine  just  what  niiiscles  coiitmot.  ['I'hc  tremor  often  give* 
tliL'  iiiuniwricinj;  a  very  fliiiratiti'i'ii»lic  ii]tp(!anMii't'  (wt!  Kiy.  "-il-")- — K.|  With 
regard  to  tlie  tnmk,  il  i«  f>fipn  a  qiuwlina  ivliotlier  its  trpninr  is*  i)f  iinU^pemltMit 
oti;f»n.  or  tlue  merely  tn  the  motion  of  tlic  extreiiiitiw.  ClmrtTot  jstnles  that 
tlni  dead  and  the  facial  iriuseleii  are  never  implii-ati'd.  hut  tlicre  in  douhl  alimit 
this  piiint,  Wr  ouivcIvcs.  as  well  as  other  oliwrvcrs,  have  repenteiUy  seen 
iiKtcfii'iideiil  trenmr  tif  tlie  Itcad.  A*  1o  tlie  fa<H!,  wo  Imve  (ilwervcd  that  the 
niufiflt's  ahnut  tlie  eliiri  Reem  t<i  suffer  ohicfly. 

The  tremor  of  paralyeift  agitana  ie  aiiniittt  continnnus.  It  may,  indeed, 
cease  ftir  a  riinnii*nt  in  a  linih,  liiit  <nilv  tn  rt'fur  imnu^tiately.  The  i|uiettT  tlie 
patient  itt  in  mind  and  liody,  Ihe  U-ss  vinh-nt  are 
tlie  riHivemeiils.  If  he  is  exiiled,  tir  begins  I" 
speak,  or  is  watelic<l.  tite  tremor  at  once  heeunies 
exajfj^erateil,  and  may  be  vif)Ient  enough  to  jar  the 
whole  lK>dy  vehentently.  Active  iiiuliiim  does  not 
intensify  the  treini>r.  On  (lie  contrary,  it  may 
rififM  Ke  olii<4M-M-'t]  Hint  the  tn'nddin;/  ali»l»<i  when 
tlie  niuselc3  underjfu  vigornuH  vuUintary  eontmc- 
tmn,  88  when  a  weiglit  ia  liTted,  or  tlie  hand  of 
amtlhttr  in  firmly  ffnirfpi'd. 

The  !*eeontl  (^■niplniii  h  nlinofit  mnrft  elmrar- 
i^ristic  tlinn  the  liret.  It  eimiii^its  of  a  [lec-uliar 
rigidity  of  the  inuseU*.  We  gi-nerally  noliee,  even 
in  the  face,  a  peculiar  tension  of  the  nmselei*.  This 
often  pwdueei*  a  stolidity  of  expre.-*i-inn,  sn  that 
tlie  einiitionn  are  less  olearJy  depit-ted  than  upon 
the  eunntenanec  of  n  healthy  person.  We  have 
l;K*en  pufieeially  im pressed  in  several  easi's  hy  llio 
infrequeney  of  winking.  The  head  gradiiully  Iw- 
coriies  more  and  mope  tlexed.  When  the  ili(*ca.'>e 
[iaa  iflfltod  some  years,  the  chin  may  even  rest 
upon  the  sternum.  Ihe  nmscles  of  (he  tnmk 
aiMl  extremilies  aUo  stifTen  ;:radnally.  and  lead 
to  pecnlini-  ami  almost  piithogninTii>nie  appnir- 
aiie*'s.  The  hody  \>t  lu-iit  out  fnrwnrd ;  the 
arms  cling  to  tlu;  trunk,  anil  are  tlexe'l  at  the 
elb<»w  joint;  the  tinkers  are  flexed,  et»i)ec'inlly  at 
tlift  mntaearpn-phalangea!  joint;  the  thuinhs  rcHl 
a^Niiiisl  the  fin^i-rs,  as  if  ludiliticj  a  i>en.  i>i'  elce 
are  flexeil  inward  np>iiii  the  palm,  and  llii<  le<;s 
are  soniewliat  Iw-nt  at  the  knee.  The  acrompntiying  pielurt?  (Fig.  216)  is 
from  the  pJiotograph  of  a  patient  who  was  for  a  long  time  under  oWrva- 
tion  at  the  clinic  in  Irfijwdc,  and  gives  a  pood  representati'm  (if  the  charae- 
teristic  pailure. 

The  stifTneiw  of  the  muwles  also  operates  to  impair  motion  in  various 


Flc,  -U.  '  J.,.,, I. ;.  nrii.  i...ai- 
tiiirii  iif  iht'  liody  in pjir!il.vnia 
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ways.     In  particular,  all  niovoiiionts  »f  lite  trunk  are  jrrenHy  impedeJ. 
aijvunced  cajies  the  patient  caninit  ^ct  npon  liiit  feet,  if  In-  ifi  hhig  in  beti,] 
witliout  liolp.     Ina«imii*)i.  Iiowevn",  as  t)w  iiiuKcnlar  Bfrprijfth  UBuaily  reniains 
gnod  {vide  ijifrajf  hit  n>ijuiret<  to  evurt  Imt  a  t^liglit  truclion  upon  i^onie  lielp-. 
iug  Iianil  in  urder  Id  al.Iain  an  erwt  jmslnre.     (Mi  llie  otlicr  harnl,  the  patJwit 
is  often  utterly  nnalile  to  turn  in  tic*!  fmni  one  sifle  lo  tlie  other.     In  wver?' 
cases,  IhereftH-e,  it  is  oflen   netx-'st^nry  to  allrr  the  palieiil'a  iMwiliun   twveral 
ttme6  in  a  niglit.  especially  ah  lying  long  in  one  attitmle  niakei)  liim  feel  Terji 
iineflfiy.    If  tli<-  patient  is  in  a  chair,  he  i-annnt  get  up  of  liimficlf.  befauw  it  t<J 
inipos.si1i1e  for  him  to  hen*!  iuB  tititly  foruiinl  in  the  necessary  inannpr^  but 
with  just  a  little  help  he  ran  sland  up.  anil  lie  ii»  then  aMe  lo  walk  alone  ur 
even  tn  run.    Then,  since  the  flexion  of  tlie  trunk  forwani  brings  tin?  i-enter] 
of  gravity  forward  also,  ami  the  trunk  cannot  be  mitlk-ientlyhent  LmckwanUj 
he  itt  apt  to  "get  gding/'  so  that  lie  cannot  Ktii|)  until  he  hrings  up  against' 
a  ptist  ur  11  wall.     If  nuch  a  patient,  with  a  consitleruhle  ilegreo  of  antotle.\ioii 
atitl    ri^iility  of  the  (rtiiik,   \h  sliglitiv   pusluti    rnnii   hehin<l,   he  will    liave  to 
start  into  a  mn  to  avoiJ  fulling.     This  phenomenon  is  ternieil  ''propulsion.*', 
A  push  backward,  which  I)ringB  the  center  nf  gravity  behind  the  point  of] 
support,  in  very  likely  to  itiake  ^m-h  a  jtaliert  fall,  a.4  he  will  ftelilom  succeed 
in  n)o\ing  Irackwunl  fui^t  ciiinigh  lo  recover  jiis  halanc-e  (retropuUion).     Both 
pro|iui>iion  Httil   retropulsion  are  coni-eive^l  liy  fliaitv)!  tti  Im?  "  f  on^d   niore- 
inents  "   (tiee  page  a(i."J)    in  the  girict  sense  yf  the  Itn-in.     We  are,  however, 
convinced,  as  the  re-Hult  of  nuiiiertma  obitervationii,  lliat  these  phenonionji  can 
in  every  ca^e  W  explaineii  siniply  hy  flie  nuH-hi)nieul  conilitious  arising  from 
displacement  of  the  rcnTt-i-  of  gravity  and  the  nmwnlar  rigi'iity.    Again,  the 
reason- why  many  patients  are  prone  to  keep  their  amis  liehiml  Ihem  as  they 
walk  itt  Diat  hiicIi  a  position  eoiitriliuteii  ttligliCly  toward  bringing  tlie  center 
of  gravity  farther  backwartl. 

Tlie  movements  of  the  extremities  are  less  inipairrHl  than  those  of  the 
tnuik,  hut  they  often  helray  a  i-crtain  alownpi's  and  ulitTnesw.  The  strength 
of  the  niuHclea  may  lie  pivserved  for  a  long  while,  hut  often  there  is  at  laift 
evident  jiaresin.  Kven  in  tlie  early  ntftg(!ft  of  the  diwase  the  mmviles  may  be- 
come easily  futigueil.  The  inipuinnent  of  facial  e\]iression  has  already  l*een 
referred  lo,  In  inuuy  c-uses  the  muscles  of  the  eye  also  seem  to  pnruci|)ate  in 
the  rigidity,  making  it  difficult  for  the  eye  in  reoding  to  follow  rapidly  along 
each  line,  or  to  pass  from  the  end  of  one  line  to  the  heginning  of  tbe  next. 
[The  voice  is  oflen  nffiited:  tlie  jwttcnt  talks  in  a  high-pitclied  mono* 
tone. — K.] 

Miiscuhir  rigidity,  as  has  U^en  said,  is  ulnio-il  inore  cbaracteristic  of  [>aral- 
ysig  QgitanHllmu  the  tremor.  Indeed,  there  would  seem  to  he  cases,  as  we  have 
ourselves  seen,  where,  at  least  for  a  time,  tlie  posture  of  the  patient  is  t\-pical, 
and  yet  there  is  no  tremltling.  Such  cases  miglil  I»e  calh-d  furati/sU  aijilitni 
sinr  ntfitntifjiir.  In  uiiiniiipliciitcd  cases  all  other  ni'rvoiis  functions  n'limiJi 
perfectly  normal.  .Sonsjilion  is  never  impaired.  Sometimes  gome  jwiin  is  felt 
at  the  commencement  of  the  disease,  particularly  in  tlic  shoulders.  There  is 
no  striking  disturbance  of  reflex  action  or  of  the  Madder.  To  a  few  oaaea  of 
paralysis  agitans.  cerehnd  and  mental  symploms  litive  Iteen  oh.>*erved ;  but  Ihev 
are  so  rare  that  it  is  impossible  to  iiay  whether  they  Iwlong  lo  the  tlisease  or 
are  merely  accideutjil  cumplicatiuus.     It  is  also  uuteworthy  that  niany  pa- 
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iienffi  onmplafn  r>f  n  piilijpctive  feeling  of  exi-essirp  warmtli.  Tlie  intrrniil 
t(!in[M>r«lnrc  it*  ut>nnn\,  ijut  tl  is  «iiil  llml  tlif  U'liijHTnliiri'  <if  tin-  siirfHt-e  nf 
lli«  body  19  frci|iiyntly  simipwlmt  eli;vnt<'(l.  SDineliiiiK-*  ihi'ie  is  a  lenilL'ni")'  ti> 
exrwisive  jterHpiratiun.  [Mohw  iitiil  lian«l  twve  Cmnul  llittl.  Ihe  excretion 
of  urea  nn'l  Uic  tolal  excretion  of  phosjiliorie  acid  in  inere«jic(l  in  pamlysii* 
ajrilaiiH.  hut  thiii  the  excrt'tion  ot  imjM-rfwrtl.v  oxi»iizp<l  pluiHpliorip  a«id  ia 
diiiiinifilifil,  Iliiw  Hli<m'l[i^  that  tiu-iv  is  iiiiTOrtftoil  fiiitihtif:tii)n. — 1\.| 

'i'iiK  Jiccase  runs  n  very  cim)nit;  wiiirst'.  iK-rliajiM  fiir  twenty  yoai-s  or  more. 
From  tlie  tlrnl,  it  keeps  nn  siciwly  Iml  gnulually  i]ev«Inpi»ff.  The  syinpliuiiH 
rarely  exliiliit  rnnrkf»l  altiTiitioiis  of  iiij|(ln(.-st«  anil  severity,  hut  for  Ning  peri- 
otift  the  )>ro|;n>»*  of  the  (liwaw  may  he  apparently  arrested.  Kecovery  has 
never  yet  hueii  (ihsened.  The  final  aiirl  fatal  tt-riiiiniitioii  is  not  hrotiglit 
about  by  tlie  dlaeas**  itttelT,  hut  ix  diiP  tn  tutme  inten-iirrent  alTei-iifin  or  to 
general  liiurtwinnfi.  The  nriginnl  of  the  pieture  on  ]ta'^f  [!((.*>  riMiie  to  a  pftiahle 
eml  at  liii>  ciwn  hinne  Uy  timihltii>:  fm-i!  downwjinl  int»)  a  jaidillc?  of  water. 
He  foidd  not  iivi  «]>,  (iiid  was  dr"nn«.'<i. 

Uatoie  of  the  Sisesae. — Tlie  true  nature  of  the  dipea^c  is  unknown.  In- 
asmuch a&  the  diKcrdcr  it;  piiroly  a  motor  onp,  the  corresponding  le^tiond  must 
l»e  Siiuglit  Hoiiiewhere  in  the  motor  syrtteui.  As  yet.  iMUvever.  jxwt-iiiorteni 
pxaniijialinjirt  uf  tlu-  nervoim  nyntein,  e\eii  willi  tlin  niirmsiTtipe.  have  nneided 
no  iliiirac'teristie  elian^s ;  at  least,  nc  enn  as^Tihe  no  signilieanee  to  the  utale- 
njcnls  in  tliis  respeet  made  by  some  observers.  We  minit,  therefore.  eoufLv-a 
that  we  have  even  ha<l  a  doubt  whether  it  is  justifiable  to  claim  thai  parolytjia 
a^fihms  U  an  affection  of  the  nervous  s\-steni  at  nil.  I'owihly  the  disea^  if« 
purely  a  nni«eular  alTeelinn.  CtMlninly  it  would  not  be  imposstUle  for  ali- 
iioniial  processes  in  Iho  nmscles  tn  exi!ite  the  Ircinor  and  tonie  eontractir)n. 
Il-  is  nrit  at  all  iriiposj-ibie  (hat  certain  anomalies  of  the  ititeriiai  secrelioii 
(thyrdid  or  parnthyvoid  j^land?)  jiroduce  lliiit  morbid  cfjndition  in  the  iinw- 
clea  by  toxic  adion.  but  ntitbing,  a^  yet,  is  definitely  known  on  liiis  pubjeel. 
As  has  la-^'n  Raid,  Iheiif'  is  at  pitscnt  no  gi-ound  for  deciding  this  t|nes1iiin; 
wo  would  merely  suggest  it.  H'amp  has  found  the  muscular  filierB  swollen 
am!  rounded  on  cnKW-welimi.  with  an  increase  of  nut'lr*i  and  Hirnphic  chnngca 
m  the  fillers.  The  paralltyroid  j^lnnds  were  also  diseased.  lie  concUideti 
thai  the  amitoniital  Uicif*  of  the  lUsease  lien  in  the  aift-'etion  of  the  muscles,  and 
tlmt  it  is  probably  a  tu.x.'vniia.  due  [H^rhaiw  In  alteration  in  tlie  secretion  *>{  (he 
parathyroid  glan<l«.  'I'he  fact  that  tlie  (liwase  nsiially  Ijejiiiw  in  one  arm  and 
often  alTei-ts  tmly  one  half  of  (lie  body,  however,  suggests  a  ri-rehnd  r)ngiri. — ^K.] 

Biagnosis. — .Any  typical  i-ati*-  of  paralysis  agitana  call  U>  easily  and  cer- 
tainly recognize*!,  often  at  the  iirst  glance.  The  important  fai-lop-i  nn>  the 
peculiar  tremor,  the  cliaraeleristie  carriage,  and  the  rigitlity  of  the  niUHclos 
of  the  tnirk  and  extremities.  It  was  formerly  a  ilitTiiult  umtter  tn  distinguish 
U'fween  fwiralysis  agitans  anil  inulli]de  wlenisis;  but  to-day  the  pet-iiliaritieB 
of  the  two  diseases  are  hettcr  kiiowtk  and  cnnfui-ion  is  sebloin  jmssilde.  The 
character  of  tfie  tremor  varies  in  the  two.  In  pandysis  n^itans  il  persista 
even'wlien  flie  jiatienl  is  tpiiet.  and  it  is  dei-idedly  o^illatory.  The  motion 
in  multiple  sclenwis  is  almost  aIwhvs  an  intention  tremor  only;  and,  what  is 
of  still  greater  importance  in  di-itinguisliing  hetweeii  thein,  the  f^nerall  ap- 
pearances nf  llie  two  diseases  are  c<>ieiitially  unlike, 

Treatment. — Aif   has  already  Iweii   implied  above,  we  possess  no  nieana 
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«f  coritroUing  Un;  (iisease.     GiKwl  may  !>e  done  hy  lukewonn    Imtlis  of 
sitlf]iil)k'  iluraliun.  frii'linn  wilJi  cool  water,  jcentle  mttssagi-  of    the   inu»cl< 
and  (.-arerii!  jjulvaiiizution  in  ferlaiii  i-ttS4fs.     Klrctrir  Iiailw  iimy  also  l»i.'  irit 

Aiiitin^j  jiiierna]  retncdiiw  liyosciii,  firal  ret-o?!!!!!!-!!!!*-*!  Iiy  Krb,  has  tJio  in< 
palliative  aaj  soothing  influence.     It  is  Iwst  given  suIioutai»e<>usly.  luid 
mui^t  ttlwaya  tn'^iti  with  very  small  (ioR's,  a^  otliprwiw-  unplfaMtiit   uytiipUir 
Kucli   «8    veitijfo,    lioailaclio.   elf.,   may    iiriine.      Wt    iiijci-t    ^jj^   in    -^^^     nf 
grain  (ingiii.  ^  tn  .J)  in  ni)i](>«iiiri  t;<)lutioii  (i^olnliun  of  )iy'i()t-in  murialf.  1 
1,0(H),  7  to  1<0  iniiiiiuH).    If  well  buriie  we  cAii  eauUuusly  increase  the  tU 
(Atrupin  ami   hyMstyaniiii   liavi*  alHt>  slimvn  good   results,  c«pcoia]Iy    ulw 
given  8uUutanef>ii!»ly,- — K.  |     Arseitic,  prKi'tin,  i^ilaswiiirn  Umrtiiil,  nnil  pliy 
stiginin    itiuy   alsu   be    Iriol.      Krntu-olt*'    [iniises   ilie   action    of    sulphate 
dutjoiiin    (subcutaneously  or  in  pilU  nf  -jis  g''-    IS'"-  "-(KWt'^O    (hree   tn  si 
tiiiif'st  a  <l&y);  1ii].'<  ultio  inURt  l>e  used  with  i.-are.     |In  a  few  instaiie«!s  tb 
|(iiii-athyrijiH  gland  liiia  tieen  given  willioui  nuich  benetlt. — K.| 

In  iiiutst  ca«eB  the  treatment  is  finally  liiniteO  to  caruful  uuiitiiig. 


ciiaptkh  viti 
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ATHETOSIS 

In  1871  tlie  Americon  neurobgjsi  Hammond  described  under  the  nome^ 
of  atlietofiis  (  Jfl*Toe,  witfiout  fixed  pnsitiot])  a  peculiar  syiiiploin  of  irritation 
nf  the  motor  conliT^,  tliffning  in  a  cliiiracteristif  manner  frnni  all  other  fornu 
ijf    inviilinitary    nuivenit-iits.    iiieUiiling    the   epileiitiform    and    chcreie.      Tlie^ 
movements  of  atholositt   (sec  page  S(i3)   arc  often  very  eninplicateil  ant]  p^-^| 
culiar.    The  part  affected  by  them  is  in  contitniona  unrest.     If  the  facial 
inui*cle»    (usually   llio^e  of  tlic  lower  division   nf  the   fiicini   nerve)    and   the 
mustier  of  mastication  be  attacked,  the  face  and  mouth  are  c'lnstantly  being') 
twii4led  and  tJii^torted.     If  tli'G  tongue  fiuffer,  an  in  nnt?  t-atte  which  we  mv, 
speech  is  difficult  ami  indistinct.     If  the  muscles  of  the  hack  of  the  neck 
iiiiplii-aleii,  tlie  head  is  iiHunlly  ilriiwn  backward  or  to  one  i^ide,  and  in  ItiriieJ 
and  twisted  in  all  sorls  of  way?.     Mo(i[  (.■haractcristic  of  all,  Imwevcr.  are  the 
niuvcnients  cxliihilc*]  by  Uie  hand  and  fingers  when  alTcclcd.    Tlie  liiigen*  are 
incessantly  Ix'ing  separated,  extondird.  Ik-xed,  and  intertwined,  a^^uniing  the 
slrange-xi  ])ot<itic)ni<.    'I'lie  accompanying  piclure*:  may  serve  to  illuttlrato  tliiij 
(Fig.  2\7).    The  clianicler  of  the  niovfiiii'utu  n*vciilR  that  the  in(en>«K'i  nuiKt] 
be  cinefly  involvctl.     It   tt^  a  vcn*  fn'<|iipnl   rfniill  of  the  unceasing  utri'lrbingj 
of  (be  articular  liganM-nt»i  nf  (he  lingci-n  that  a1  Inut  tlie  articidatinns  JM-cfiiuel 
relaxed  to  such  u  degree  a»  to  permit  of  such  a  hypen'xicnwion  of  the  fingers] 
us  it  i»  impossible  for  a  healthy  perstm  to  imitate.    The  arms  are  generally 
letw  severely  affected  than  The  liands;  and  in  the  lower  lind)S  the  trotdde  isl 
not  often  so  severe  as  in  the  upper.    The  t(M3s  may,  however,  exhibit  molionftj 
analogons  to  Hiohi!  of  I  he  fingers. 

.Altl»>ugh  in  general  (he  movement.*  ore  continuous.  Iheir  vigor  froquenllyj 
varies,    'i'lius,  they  almrwt  alway.s  are  aggnivatcii  it  the  palient  Ui-omes  ex- 
cited.   During  sleep  they  generally  cease,  although  in  certain  instances  they' 


i'xa^'jji'ialoil.  takiiij'  the 
fnrm  of  si'inpallielie  niove- 
niuiits. 

We  must  disting^uJKli 
lielween  gL-miiiie  idiopullm- 
uliit!i<itii»  aiiil  u  )(^)ii|Jti>iii- 
atic     form,     which     also 

8vriij>totiiatic   alhclosis 

is  seen  it)  various  nervous 
di((ea^e«.  'I'lie  Ursi  obwrr- 
VAtionii  rejwrtccl  by  Uatii- 
niniid  wt-re,  iinput  of  lln*iii, 
iiiatit'  ill  caw-'ii  of  epilt-psy, 
or  in  Mvero  |wych(».u<^>s,  iiikI 
tlie  like.  [In  IlaniinoiKra 
original  mite  the  athetosis 
was  syrii|iti)iiiHtii'  ami  ihie 
id  a  Ifsiivn  involving  tlie 
optic  tliiilatriu:^.  lilt;  len- 
ticular nuL-k-uii,  an<l  the 
niuet  (Kfsterior  portion  of 
the  iiiternul  capsule. — -K. 
Rv  far  llie  niritil  fn-<[tii'iit 
source  of  llic  phenoinemm; 
however.  i&  lieiniple^ia, 
producing  u-lmt  lit  knutvii 
as  poftlliumJjilM^'it;  clmrea, 
or,  rather,  ]iifsthiMiii|»li*j,n(T 
heiiiiiillietotiis.  This  is,  to 
\w  »nn\  a  very  ran-  Be(|ni't 
to  lilt'  onlinary  Iiejiii|ilej{i)i 
nf  elderly  persons  Ijul 
fttlloivH  (jnite  frcpiently 
(-ereltial  infanlilo  {laraiyKis 

(viilif     p:i;;i;     ^j'H  ).      Sunie 

tniees  of  allji'liwisi  an'  treri 

ill  a  iiinjorily  nt  tlie  eases 

of  infuiilile  heniiplegiu. 

f4li(>]>flthic  athetosis   ia 

rare.      IK-re    the   peculiar 

iiioveiiient!:!   are   tlie  eiiief, 

if. not    the   sole,   syiiiiitura    „      „„     „         ...  -.-      T  .w    n  «b.  *k-. 

,'     .  .     r  Pw-  217.— ExamptB  of   the  jMwiiUun  nf   the  finucri  TO   the 

of    disease.       A     few    eases  movement  of  athettwa  (pmwuJ  olwwvation). 

of  tiilts  »ort  have  been  re- 
ported where  the  athetosis  Iwfjan  without  known  eauae,  and  usually  was  lim- 
ited to  some  one  region.    It  attacked  elderly  individuals  who  were  previously 
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healthy.  Of  ciijhxmuI  iiitpnrtaiice  is  an  appuri'ntly  cnnKcnital  form  of 
tiinitt,  dating  rmtii  thn  carlit-t't  iiifariry.  Of  this  we  have  niiri4cl\'eR  ii«c(>ti 
instances,  which  closely  reseinhled  one  another.  TIic  couililion  is  h  pernianf 
iim%  not  priigrt'Hsive,  tuir,  on  tfit-  nther  liaiiil,  ciiiwlile  of  any  ^jl-enl  iiinrlionilii^ 
The  movenienU  are  ahnoal  always  most  prunoiincctl  in  tlic  face,  iKfk.  ai 
fingrrs.  Other  nenou:*  tlistiirhant-eii,  itaraUrti!*  or  in)|Miinnent  uf  seitKatiin 
are  entirely  alweiil  iir  are  asscKialeil  with  the  nlhelrwis  in  varir>ii«  wavii.  Tl 
intellif^eni-e  uf  the  jiiilieiiL  18  sometimes,  hut  not  always,  Hinilnielieil. 

Of  till'  nalhn-  of  ullict^isiti,  nr  ilif  |i«-}ilily  nr  niiture  of  the   irritiitioii. 
]»n&i*e*i8  no  itiftirnitLiion  as  yet.     It  is  extremely  prohahle  that  the  lp:*inn  i^ 
every  caiw  a  cerehral  one.     Perhaps  it  is  in  the  cortex.     In    Mymptomal 
at-hettwis  we  finii   postniorteni  the  t-hanffe*  ransed  by  tlie  orij^iiifll    trnuhl 
In    iiliopatliiL;    alln?lnj>is    iiti    cliaiiges    have    thus    far    h*en    rep«>rte<l.       In 
vAUv  iif  our  nw(i    wliicli'  i;Uiii'   to  aiilnpsy,   alwoliilclv  nothin*;  abnorniitl    wi 
founii  in  the  brain  macroscopical ly.    The  patient  was  an  elderly  female,  wi 
displayed  typical  ninveineiit«  of  llie  ann  and  liand. 

It  is  not  yet  kmmn  wliether  recnvery  is  pi>!i«il)Ie.     A  certain  amount 
ImproveiueiU  tiumetiines  followt<  tin;  adruinistiatiuu  of  the  Lroniids  or 
vaniam. 


CHArTKH    IX 


TETANV 

iEtioIogy. — Rv  tetany   (the  name  was  suggested  hy  florvisart)    we  ■Iwig^' 
nftte  a  disease  lir»t  dertfrif)ed  in  IKIiiJ  hy  Stcinheini  of  AHona  and  hy  Onm-v 
in  Knint-e,  the  t-hief  nyinploni  ctf  wliicji  cojisiBla  »>f  [HK:uliMr,  intiTiiiilt<'nt.  loni 
spasms,  generally   affeclinK  tlie  npjwr   exiremitiea  aymnietrically.      'IVlJinjr 
inny  Hp|H;ar  ap|)iirently  an  an  indejtendeiit  di^ea^^.     Very  frequently,  how- 
ever, it  is  only  a  coneiirnilant  ftyniptoni  or  »  M!ifuel  nf  very  divoree  conditions. 
The  eoDnecting  link  for  all  the  Hp[iiuvnlly  wiilely  dilTering  eondilions  under 
whieli  tetany   iu  ohi^erved  appeans  to  Imve  Iteen   fmind   in  eertain  rwwnt   in- 
teresting iMithoIogic'itl  and  exiwriiiiental  work.    They  ajtpear  to  indicate  morefl 
and  more  ptjiiitively  that  the  real  cauye  for  tetany  niui-t  be  looked  for  ui  a  ^ 
lesion  of  tlie  parathyroid  glands,  or  epitlielial  hndiej*,  as  they  are  now  gen- 
erally calleii  hiiite  the  publications  of  A.  Kalins.    Tlie  Unit  hint  of  this  unei- 
pected  relation,  to  whieti  now,  ai^  a  nialter  of  fact,  an  entire  scries  of  sig 
nifieant  observations  on  dieturbanoes  of  the  intenml  secretinn  can  lie  addei]. 
waa  obtained  frutn  the  olittervalion  nf   N.  Weiss,  in   1880,  that  typical  i-hm^ 
of  severe  tetany  were  not  infrequent  after  removal  of  goiter.     Two   Italian 
invest igft tors,  \'a.^sa]e  anil  lienerali,  were  the  flr.«t  to  find  that  (he  cxtir]>ulion 
of  the  epithelial  Itodies  in  d<igs  and  cats  pruduced  distinct  tetany,  whereas  IIm: 
extirpation  of  the  tliyroid  gland  alone  was  followed  merely  hy  tbe  plicnomenafl 
of  in^'xcDdema  (cachexia,  etc.).    These  statements  wen*  confirmed  by  all  later 
invuHtigators    (  Biedi,  Krdheiin,  I'inelea,  etc.),  and   }*inelcs  was  also  able  to 
demonstrate  with  eoniparativc  certainly  that  in  man.  as  well,  only  those  vn»t^  fl 
of  removal  of  a  g<dter  were  followed  hy  tetany,  in  which  the  epithelial  bodiei  ™ 
were  entirely,  or  at  least  in  greater  part,  removed.     Finally,  fatal  caeea  of 
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tetany  in  chilclren  have  been  rewnlly  rDpeaUilly  olwerxed  in  whicli,  ot  autopsy^ 
tlif-re  wiw  inihilntiiUle  evH^tuc  nf  tlisi-nst'  (gtMiurally  lieniurrliage)  of  tlie 
L'piLlieliaL  bodies   (Krdiieiiii  unci  uthci-B). 

Of  cournf,  in  spite  of  these  notable  diacoverles,  we  are  still  at  the  begin- 
ning of  our  knuwic'ilge  cuiier-rciiitg  Ibe  iiiitiii-c  of  li'Iniiy ;  Ivr,  even  if  wc  t-tiuld 
iniflgine  that  a  leitiun  of  the  epitlieliul  botlioa  can  in  sonic  way  cause  an  at*ii- 
nmlaliuti  of  tosiiH  iti  (lie  bmly,  and  in  UiIm  wiiy  j)riidii(t'  ti-laiiy,  we  are  by 
no  niLiitis  juslilieil  in  a!»suniing  now  thiit  nil  ol'  cmr  clinioiil  observations  on 
the  wi;nrn;ni;e  of  tetany  uruier  tlie  most  diverse  c-onditiourf  (to  wbicli  we  will 
rufer  suliseijuently)  t^an  \ni  |wmitivply  bnjiigbl  into  acooi-d  witli  tbi**  ime  point 
of  view.  Xeverdielfss,  we  con  pn*ilii*t  al  lbl.s  time  tbe  pnibnble  way  by  wliieh 
we  may  finally  clunrly  evplnin  tli**  [imlilem. 

lijinpitlbii-  li'liiiiy  is  iiljsprverj  in  t'liildj-cn  and  young  persons  lielween 
fiflofti  In  titirty  yeiirit  uF  a^e.  It  is  a  very  nntitviible  fai-t  that  it  does  not 
ocinr  with  ei]iml  frt'i|uem'y  in  all  Int-alities.  In  lieldelberjr  (Erb,  F.  SchuHze) 
and  Vienna  (  N'.  Weii^ti,  KraiikJ-HtKliwart)  it  is  <ltK:idedly  a  common  disease, 
at  least  at  certain  timet)  {rule  infra),  lit  Ixpipicig,  i>ii  Ibe  oilier  liand.  it  is 
oTve  nf  the  rurcr  jliseases  tif  the  iiervnus  system,  and,  aside  from  tbe  not  iin- 
coniitKin  cilsffe  i»f  tetany  in  fattm  of  pylnrie  HtenoRiH^  I  olioervtHl  only  innlnted 
fasea  in  Krlaiigen  and  Brewlau  al*n.  |  It  is  also  very  rare  in  Amerii^a.  I'mzer 
lirirtitb  a  fvw  years  ajjn  wn«  ublo  to  (.'ollet-t  only  T.i  reporteil  j.-bw:'s  in  llie 
I'uilcd  States,  while  40  itr  "><>  cases  have  l»een  trcatiMj  at  the  lnwpital  in  Vienna 
in  a  single  year. — K.|  Mi>reover,  in  telaii.r  IiH-uiities.  very  remarkable  <liffer- 
en«?«  are  obia>rved  as  regards  the  fieascm  during  whieli  eajws  oceur.  By  far 
the  greatest  number  of  t-uSes  tHcur  during  the  winter  and  spring  months,  ami 
principally  fnim  .laruiaiy  tn  April.  As^ide  from  rase>i  of  t^liiiiy  defienilent 
on  tfie  processes  of  female  sexual  life,  men  are  iiJTiTled  with  eonsidembly 
greater  frequency  than  women.  Although  inexplicable,  it  is  preferably  among 
certain  callings,  alnive  all  shoemukerK,  then  tadors,  carpeiitE'itt,  and  turners 
that  the  difieaso  occurs.  Isolated  cases  oitnir  in  every  calling.  Ocmsionally, 
al^u.-several  niseK  of  ti-luiiy  occur  in  the  same  family  or  in  Ibe  same  bdU^M!. 
All  (hese  experience?'  appear  to  i>oinl  to  certain,  still  entirely  unknown,  in- 
fectious c-auHCH.  (.'atchtjig  c<dd,  occasionally  also  mental  excitement,  pliy8ic:al 
ovenvcK'k,  etc.,  are  assigiieil  as  the  caiwp  of  the  first  attacks. 

Secondary  ^symptomatic  tetany  is  observed  most  fr(i)uently  in  grave  gas- 
tric and  intestinal  ilirt>u^cs,  more  especially,  accnrcliiig  To  tnir  experience,  in 
benign  pyloric  slennsis  with  secimdiirv  dibiliilion  of  the  stomach  (Vol.  I,  page 
aat).  An  Ibe  nllaiks  arR  not  parlicidavly  severe  ami  frcijiicnl  in  llicse  cajtes, 
we  learn  of  them  only  on  special  ini|uiry  and  investigation.  In  other  dy»- 
jieptic  conditions — viz.,  cancer  of  the  stomach,  appendicitis,  cliolelitliiasift, 
etc.,  tetany  also  <K-cur8.  Kurthennorc,  it  has  lieen  obaevved  in  isolated  cases 
in  conjunction  with  acute  infeotioua  diseases  (typhoid.  polyar(,ienlar  rheu- 
matism, influenza,  nieaslec,  etc.),  and  as  the  remilt  of  certain  poisons  {ergotin, 
chhirofdrm,  alcobiil.  phosphonis,  etc.).  The  relation  of  tetany  to  ])regnancy 
and  Ibe  pwcrpcrol  jttatc  ("maternity  tetany")  is  of  especial  interest.  Trous- 
seau had  already  descrilwd  this  variely  as  "  contrarturc  itcs  nourrices."  But 
Iwre.  alEto.  the  above-mentioned  local  and  seasonal  conditioiis  play  a  part. 
K^'mptomatic  tetany  has  been  observed  in  exophihalmie  goiter.  I  myself  have 
8cen  a  very  marketl  c:im'  of  it.     Tlie  ocxmnx-m-e  of  tetany  in  o^leotnalacia  ia 
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intere3»linii.  fllllionirli  up  lo  (Ir-  prcwtit  tunc  only  isolmetl  tihsfrvntinns  Iw 
U*ii  n*|jurlcil.  Wliotiivr  Uio  t'Uiic  muwiilHr  sjuisms*,  whi(!Ji  iHx-ii#iuiiallv  (niut 
in  cliraiiic  iii>|>[irili8,  are  ia  Aoy  way  connoted  with  tetany,  ve  will  noi 
att«iiip(-  to  iletiile. 

Tlie  (Xfiirrence  of  tetany  in  infancy  liM  still  to  be  hritsfly  considered.  Ii 
may  occur  during  tin*  scfdrid  or  ihinl  niontli,  Imi  is  rim-tt  friMnifiit  «liiriiiL"  ' 
latter  lia]f  of  the  lirst  yi'ar  (EsclicTicli).  I'lmr  (^ruerat  hy^ieiiir  c-imtltini- 
favor  iU  nccmri'ence.  Children  who  arc  artiniifltly  and  improperly  fed  in- 
cnHsive  carlwihvilvjili's)  ftiv  inore  fri><iuejilly  alTftted  tlian  those  « Im  an*  lir«a-t- 
fed.  Tin-  iiiliiiinte  ivtrtlinns  of  ti'tiiny  In  ricki'ls  as  woll  ns  to  lurynKMsinism 
and  to  ixTtuin  rttrins  nT  ut'lHiii{iriia  (if.  v.)  on'  very  niarkeil. 

Clinical  History. — The  pnn>xysm  of  lotniiy  usually  has  certnin  prodromata, 
ponHJittiiif;  or  ^li^lit  geiK'ral  di^'onifort  and  pain,  and  of  a  fttelin);  uf  vtuk- 

n(>Rit    and    ^lilTnifSH,     nifMt     timrl"' 
in    tho    anns.       'I'heso     tfyinjii-  i  ■ 
last  some  lnuinn   (at    l^-nst )    Iwfnn- 
Ihu   true  iimmlaivo    ataaa    Im^ii^ 
The   extrfiiiiliea,   antl    inciro    pur- 
ticiilarly  Ihc  rmpTs.  iilrfiik^l  nlwiii> 
siilTiT    fin't ;    and    lhe?i,    after    tlir 
arms,    the    l«wer   extremilion    be- 
come  involved.     The    ft|>flttin    nwi- 
ully  alTt>i-ts  ttie  toea  liofore  it  seiznd 
u|Km   Ihft  other  parts    nf   (lu*    h-p. 
'riic  pynipt'Hiis  iiiv  alrrinsl    in\jin- 
ably     biliitiTMl     and     Hvnimetricat. 
ICxceptionally*  the  diatorbauo^  i-oat- 
niences  in   (Ik;  Ivff,  or   i^  ittntinn 
Id  r>iiM  (tii|t<  of  Dh'  Ixidv.      In  iniMtj 
enst's   I  he   flexor   muscles   nn*   pn*' 
(hi)iiinHntly  nlTo-lMl,  giving  riKe  tol 
very  clmrafiterislic   p4)r4tnn^    (Wr/«| 
Flfl-.    218).      The    fingrra    are    ia 
iipposlljon  witii  one  another,  and 
placed  a»  if  )KddtnfC  a  |>en,  or,  as 
Trouweau    say%  as    if   tlie    hand 
were  nhoiil   tn  W  ihniNt    into   tlir 
va^'iiin   during   IoIkm',   but    in    the 
attuok    the    lingers    mav    al^M>    \>r 
clotted   in  a  fist.     The  handit  are 
flexed,  the  elbowB  are  aUn  sliirlitly   Hexed,  and   the  upper  arm   in   severe 
eases  h  pre»ssod  agiiin-it   tlie  cImwI.     Tn   the  lower  exlnmiities  the  toe*  are 
flexwl,  and  the  fiiM  are  in  the  jMwtun*  uf  talijies  p'|uiims.     The  nnisclni  (if 
the  Ihigh  are  lens  freipienlly  afTwteii,  a'*  nre  jiUfi  the  miiwi-hw  uf  llu»  trunk, 
(he  nmjkleR  of  maistit'ation,  (lie  facial  and  ocular  muiicle*,  Jind  the  diaphragm. 
In  children,  tetany  oonirs  frequently  in  tlw  form  oC  larpigocpasm ;  in  adults, 
only  rarely. 

The  intenfiity  of  iJie  tonie  apaftin  in  very  great.    The  affp»^to<l  nivsclos  fe*! 
an  hani  a^  a  bounl,  and  are  nsiially  rather  sensitive  to  pn-ssure.    The  attack 


l''li).  JI.S. — Crwi'  uf  lit.iti>   ii.  ti  1  lultl 
(idtfir  M.  Tkikmich). 
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wiiiftimcs  continues  oiil^'  u  tvw  inLnuU'i^,  but  uot  iufrL>qiiuiU]y  it  itiu;  occupy 

fievoral   Ivntr*  tir  dayf. 

In  claiNin'ii  cointititnii?  of  thiit  kiiul  of  continuous  tonic  ripldity.  due  to 
tetany.  Iiavi'  lici-n  rc|H'jiU*itly  oliM-rviil,  roriiii'ily  llict  wi-n-  m:cacii»ni»lly  desig- 
uaiad  us  "  pi-midt>-U.'lu]uis  "  nr  *' Hrtlirii|t;rv[»nsiH."  Tin?  disease  geiiiTally  de- 
vftops  in  B  fairly  aL-iilt*  munitor,  and  niay  W  iissiicialt'il  witli  fi-ver  and  severe 
griirral  (tyti^tiliilional  riyiiiploiiiw.  'I'lu'  U'n^  lire  fitlKT  held  rijjldly  L'xtetidctl 
or  th-M'd  "■|jii!*iit(Kiically  on  Iht  abiloiin>n ;  arrii!*.  Iiand.-,  and  liiij.'i.*rj-  arc  gener- 
ally lixwJ  in  a  flexed  po-;iti<)n.  In  milder  caH-j*  recovery  cnitu(.>it  after  several 
fleeU.     I  have,  liowover.  M'l-n  Iwn  ensi*s  wilh  falal  terrniiuitinn, 

(HlicT  IHTVOUH  Myni|iliiMit<.  iir  nddilion  ■<>  die  rnitii]»4,  are  but  little  prn- 
noiiiu-i'd  in  tetany.  The  most  noliccnhlf  arc  iiiinestlicsin*.  tenrln};  pains,  elo. 
Aimvlliej-ia  oei-uPii  only  rurt-ly.  Tiie  rellexe:-  air  ^'-''^^'''idly  uurnial.  An  in- 
cn-aiM.'  or  dimiiiution  of  the  rt'fle.\o.H  lia«  Utn  found  only  in  iiwlatwl  easei*.  If 
Iht'  difiease  lasts  for  sotnc  time,  a  certain  part-tie  wcaknwB  of  the  legs  may 
o^»■a^il^nally  develop,  Myolociie  Mni|)loiris  (  ri'i/c  I'nlltiwin^'  cha|)ler)  have  liwn 
ol)s(Tvc<l  ill  the  nmsekw  uf  tlie  arm  In  iwdati-fl  eatJes.  Tlierir  it.  no  ini]>ainni'-nt 
of  eMi)sci(ni>iie.<s.  In  iin!y  a  few  eases  lias  a  eoinhiiiatiou  of  tetany  and  hal- 
lueinatmry  confusion  been  t<een.  In  a  few  instances  slight  ccdcjnalous  awdliug 
and  other  trophic  di^itiirlwiicis  have  Ui'ti  oh^k^rved.  and  sonietinic;*  pmfuse 
p<'r)'])iration.  (Iptie  tieuritis  luis  ln-en  oewiiiionally  nhjiervwl.  The  eonipar- 
atively  fix'tpient  formation  of  cataract  in  lolflny  is  very  rei[iarkaMe.  The 
tcniperaluri;  Is*  nornial.  or  !Mniieliii»s  suliminiial  ur  t^lijihllv  elevahil  (10o,5'' 
to  E(M°  F.  [38°  to  38.-1°  C.]).  and  the  pnlau  i>^  nflcn  quite  rapid.  Polyuria 
has  ynnietiines  la-en  oljserveil. 

When  the  altaek  (va.-H.'s  ivliieh  it  nlway:*  docn  jrratlufllly.  and  never  buJ- 
(h'nly.  the  patient  fti-lt*  pi-rfccilv  well,  .-iflvc  for  a  >ti>rlit  pain  and  ^:tilFne.ss  in 
ti)e  niUifieIeK,  hut  nil  Iht!  iiitiKdctt  uften  fcul  weak  uiiil  uiihh-atly  i]iirin^  Die 
wlinle  jwriod  of  the  disease*  Kvcii  in  the  inlen'ul  lietwecn  the  jmrnxytims 
there  are  aluo  some  few  olijcelive  sytnptoiMH,  wliieti  ha\c  a  [iio)*l  itiipcirtanl  U'lir- 
irig  oti  llie  palholoj:y  of  tetimy.  and  are  of  the  ;iTeatesl  iiii[Hii-ianee  for  the 
diHj^noRis.  Those  i-yniptoiuH,  wliicli,  as  a  matter  of  fact,  nuist  he  partieiilarly 
looked  ffir,  are  p-nerally  de^^ijinated  after  their  discoverers,  ax  Trout^eau's, 
KrbV.  an<l  <'hvi>stek\s  iti^ns.  Tniu^t^eaaV  fign,  which  is  fonnil  in  most,  though 
uot  ill  all.  eayes  it-  (Imk^h  fn-sh  paniNvurii  i*iiii  iit  iitty  liriie  lie  arlilieially  ex- 
cited l*y  pre-^-iure  iipnn  the  larger  arteries  and  nerves  of  Ihe  arm.  piirtieularly 
Ihe  crMttiari  nerve  iind  the  brachial  artery  in  the  lii('t[iital  groove.  It  ia  not 
definiti'ly  known  how  eeni]>reiwion  aceomplisiheH  this;  hut  conipreso^ion  of  a 
iiier\"t'  jKx*nis  to  he  the  main  jioint.  as  the  enrresponding  exprrinu*nts  o\\  ani- 
mals show,  in  whreli  lui  arlitic-ial  leliinv  is  prodiii-ctl  by  extirpation  of  the 
(hyroiil.  We  are  pr«biih)v.  Imwevei-,  not  dealing  with  a  direct,  Inii  with  a 
reties.,  alimulatinn.  Tmiisseau's  sign  is  best  ohlained  by  tying  an  elastic 
ruhticr  haufiage  around  the  upiwr  arm.  so  that  a  distinct  cyanosis  is  ohtainwl 
in  (he  peripheral  segment.  If  the  test  is  a  successful  one,  the  attack  of 
tetany  ensues  in  ft  finv  minnttv.  l'>b"!;  sign  is  the  increased  galvanic  (much 
more  rarely.  al.-rA  faradic)  ejneitabilily  of  the  nerves  and  musole!?  discovered  hy 
this  author  to  l>c  almost  always  pn-i^-nU  The  ulnar  nerve  ts  preferably  tested, 
and  one  finds  hen-  tliat  thtl  weakest  currents  arc  sufTioient  to  ]>rodncc  very 
lively  eontractioDs.    Tlic  ready  occurrence  of  unudic  opening  and  anodic  cloe- 
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iiro  letanuit  is  Hli^o  chnrn^.-ti.TtHtic.  Maun  an«l  Tlneinidi  att.irh  i^pecial  im- 
|>t»rtam*e  in  children  Lo  the  o<'piirr(m«?  of  (Tathwiic  np»inin>;  i'ontmf.'tion>'  rvpn 
U'iCti  wenk  ciirrcnU.  liolTiitJiiin  ilikI  otJicrs  hiiw  dctiionstruitil  a  rihnilnr  io- 
cifiirt^d  e\eitaliilit_v  fi»r  tJie  si'ntory  iiifrvi-*!  ami  tin-  niTvr.>i  nf  s(»'rial  k'Iiw 
(auditnrv).  Thi"  lliinl  sjiinptmii  is  Chviwtvk's,  whicli  is  iinii'licnllv  pLTliap'i 
the  most  itiiportant,  becauiti.'  it  i»  the  niw^t  ivtidtly  elicited,  ll  cnii«if:t«  of  an 
(•:irtrpni<'ly  marked  jiicrrartwl  nn'tliiinical  excitnhilily  of  the  nerves.  TIio  fm'iil 
iiervG  U  c'oriiiiKirily  tustud.  In  many  t-ascs  f*lmkinp:  of  ihc  cheek  with  t\w 
handip  of  a  percu>*sion  hammer  in  Piillicifnt  In  prodm-c  iwitrliin;;  «f  thi'  fniMal 
miiH*t»»i  (F.  Sidiidt?!!/) ;  in  nthcr  aiscs  a  lij;hl  Inp  nn  tht-  point  «if  t'xit  of  tlm 
nervt-s  or  on  Ihcir  Uram-hes  i.x  all  that  is  riiniinf<l.  Mftikod  cxeitaliiliiy  of  the^ 
racial  nifrvi'  nf  this  sort  may.  i)f  courw.  alao  he  found  in  isolatiMl  ea^cs  in 
hcnlthy  [ifi-^ui'*.  and  in  otluT  dit^ras'i-s  of  the  nervdns  sv^stoni.  Nfverlheles*, 
Chvitiilfk".-*  jiyniploni  i-  iin  cxin'mcfy  rhararicrii^tic  phennrncmm  of  l4*Uny. 

The  frequemy  of  tiie  atlmks  vdries  greally  in  indivldiml  i-a!>ei«.  As  a  nilp, 
there  are  wveral  paroxyfrnn  daily,  Imt  tlii*  interval  may  last  for  days,  (»r  8)|*iiin 
may  Ik*  idninut  itiapprei-iahle.  '!'he  entire  dnndioji  of  the  disease  irt  generally 
seviTal  weeks,  hut  many  eaH¥  last  fnr  iimiitlib  nr  even  year*,  ll  is  nntvutirthy 
tliiit  when  the  pani-xyj-iiDJ  ^mw  lesji  fretpient  and  violent  there  is  also  r  pudual 
diniirnition  in  tliu  hyper.ienc^iiiv(inc>X'<  of  the  nerves  and  in  the  reaction  lo  ^ 
'rnMisscau's  test.  As  long  as  these  fiymptfini*  persist,  spontaneous  attackK  areS 
al.-o  pujifilde.  Many  pirrsnns  si-eni  ccptHrially  dij(po«*d  lo  Wtjtny,  so  that  llu' 
afTei-tiriii  reiiedterllv  renin's  in  tlieni. 

The  teriMinHtion  of  tetany  is,  a»  a  nile,  favurabk'.  bnl  in  sume  easeA  death  fl 
results,  whieli  is  due  partly  to  eonipliciiiiotin  and  partly  to  the  severity  of  the 
case  itself.     In  rhiMren  llie  disease  may  have  an  niifavorable  lenuinatinn  if 
tlip  -iiwjinia  involve  tlio  dirtphra^rni  nr  tin*  iiiryiifreal  nuisidea.    The  danfjer  of 
"  ar1]iri>i,'ryposis  "  has  aln'Hiiy   lieen   alhuli'd   lo  almve. 

Diagnosis.— The  diagunsis  is  not  diJfiiult  if  we  only  consider  can'fully  lite 
Fynipionis  pre^tenled,  the  luttiin'  rif  the  pai-oxysiiis.  and  the  other  ))henomenH 
nbovR  ennnirniteel.  U  is  pjirticitlarty  ini|><)rlant  in  the  interval  ((etween  the 
attacks  Id  determine  the  exi)*tenee  of  the  so-cnlled  spahniophiliu  ei^ndilion 
(rid*:  su]>nt)  hy  the  demonj'tration  of  the  itiereasod  mechanical  and  electrical 
excitahility  of  llm  ner\'ei«  aa  well  as  of  TroiKweaii'it  Mgn.  It  ia  of  fundnmi'ntal 
irnportnnt-e.  after  dolerniininj{  lluil  Hie  attaekc  are  tetnny,  to  diswiver,  if  po*- 
Kihle.  their  siM-i-iiil  I'nn.se,  iind  cspi-ciHlly  In  drlcnnlne  wIuMher  v>v  luive  In  do 
with  **  ididpHlhie  "  nr  syniploinalic  tetany.  U  shimld  ul-*!)  he  said  that  tonic 
spasms,  resciiihlin;;  telany,  may  also  oirciir  in  the  hands  in  hysteria. 

Treatment, — The  main  tnmtnient,  Ijcsidea  ^neral  hyg-ienic  measnrra  (cit- 
peoially  ri}H  and  nnrsin;^)  and  Ihe  t:onsidi?ration  of  all  disc«iveral)le  eaii*4« 
(gastric  and  intestinal  discAses,  elnonie  inlnsications,  excessive  work  with  the 
lianiln.  etc.),  is  eleclrieity.  The  stabile  cnrrent  is  passed  npwnrd  Ihrctngh  IIr- 
nerves  alTeeteiJ ;  the  galvanic  ciirn-nt  is  alsn  applUil  to  llie  spinal  lord,  nud 
the  anwle  is  applied  to  tlio  viirioiis  ncrre  trunkt*,  with  the  catlmdu  on  tlie  ster- 
num. Dietetic  treatment  (mother's  milk)  is  of  the  jrreatest  iniftortanee  in  tlir 
treatment  of  tetany  in  infiiiMs.  rnternnl  reuieilies.  fiueh  as  broniid  of  {xitns- 
siinn,  arKi>nie.  and  holladnnna.  rarely  prodnec  hrillianl  results.  Morphin  and 
chloral  ejinnot  lie  di»j«»nseil  with  entirely  in  severt!  eases.  Tepid  ballis  and 
the  eaiiliuus  use  of  cold  Bjwnging,  with  friction  and  moesage,  may  l)c  tric4. 
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Tlic  repeated  attempttt  whkh  Imve  been  made  to  cause  an  improvement  nf 
tctiiiiv  l>y  iJie  a<ltiiinii*lralioii  of  paratfiVToidin  an-  vitv  interpstinj;.  Some 
gomi  rcjaulls  Imvc  been  already  re]K'rled.  but.  on  the  whole,  thty  are  not  oB  yet 
vcrv  remarkable 


CHAri'EU    .\ 


CONOKNITAL    MVilTOKIA 
iTkvintrn't  Dittatt) 

In  lrt7<>,  TlmmwMi,  a  ScMi-^wi;;  [ilivsicimi,  dc-crilH'd  a  pei'uliar  disease 
Mliifh  np  to  tlial  time  had  c-scapi.'<l  observation.  \iv  hml  ha<l  <'X[wrienre  of  it 
in  himself  and  niinu'roii;*  niemln.tra  of  his  own  family.  Thuriisen  failed  it 
"  tonic  (.-(mviUsioni*  of  llii-  voliiiitary  niiiwl"*/'  nii  rt|i|n-i>iiriiilt'  Iml  smnt'M'liHt 
climi^y  iKimo.  for  which  wo  Miij;p'.vtHil  instoiid  the  shorti-r  nanK-  of  "*  mnfii-niliil 
myutuiiia."  '  AppinHJiiliy  Ihi-  ilinoHW  in  wry  iiifriTimMil,  hiil  a  citnHitltTHble 
MiiiiitHT  of  (.'a!^*H  liiiVL' iilrt'iiily  hivri  rcporlifd  in  (iiTrmuiv,  KrHtn'c,  iiiwl  IImIv. 

The  disease  is  probaMy  always  t'oii^renilal :  at  leant,  the  uyiiipl'mic  invariiihty 
(liile  fiTiin  thi;  eiirilo.-'L  infanify.  Orciwionally,  howcviT.  the  .tyiiiiitoiii!'  an*  Hrsl 
noli<c'abl('  ap|iroxirtialcly  at  tlie  liiiu'  nf  piiltcrly.  It  U  very  often  gtmeric  and 
hereditary:  and  mnhs  of  Ihf  same  fainily  mfm  In  s'litTi'i-  ofti-ner,  ani3  alxo 
iimre  stHiTely,  than  do  fi-iinikv.  The  ^-sijential  symptom  of  myotonia  is  (his: 
whenever  any  voluntury  niuwle  has  lieen  inaetive  fur  u  lime  mid  is  then  made 
t«  cMitrat't.  it  fidlx  into  a  utatw  of  niorr  or  le.*!(  [wrsiMtoiit  fintrarlitMi.  a  inild 
sort  of  tirtjiinis.  (io  iliat  it  raniiol  be  imniwHatcly  relaxiil.  It  is  obvioiii*  that 
this  woidd  inli-rfiTi-  with  any  BOries  nf  motions,  and  make  voliniliiry  movtmicJit 
diflicult.  The  patient  is  not  paralyzed  nt  all,  but  hi'  has  n  fwlinjr  of  preat 
roKi»:|jinri;  In  bi-  (iveniiuie  in  perf'iriiiitig  any  net.  tjinirk  and  jn-i-uralf  mnlions 
are  often' mit  of  Ihc  <)in'>tinr.  so  that,  fnr  ifistiim''".  Ilie  piiluMit  cHnnot  jirrform 
inililary  duty.  It  is  iiotfwortby  thjit  the  stitlm-sii  teniporanly  disappears  after 
the  patient  haa  tieen  movinff  hi*(  mufvlit*  for  aome  time.  On  p>tn(f  upstaint 
the  tir.-t  step.*  arv  often  very  (^tilT  snd  lalM)riniis.  while  suwee«ling  ones  <jrow 
easier  an<I  ^'n^i^■r.  Mentjd  r.\filcim-nt  invjirialily  exerts  a  Vi-ry  unfawiiiibb? 
iiiflueriee,  exa^iirratinjr  t)ie  stiffness  of  the  muscle--^.  Cold,  likewise,  hoa  gen- 
erally nn  iinfavnrHJile  iiirtion. 

Vpim  pliyaical  examination  the  olworver  is  frefjuently  struck  by  the  ex- 
trflonlitmry  development  of  the  mnsdes.  Tht'  size  nf  the  cxtrt*mitit's.  in  par- 
tiiidar,  almost  di'serve>  the  term  "^'enuine  niiisenlar  hypertrophy,"  allhoa^di 
the  strength  is  not  nlways  pro[nirlionaletv  fjri'jit.  Certain  extn-juely  interest- 
in;(  variationit  in  the  vh:vlrieal  uxeitability  of  the  ihtvi-s  and  ninsfhw  are, 
liowever,  very  reimirkable.  These  were  first  studied  in  detail  by  Erb,  and 
given  the  name  of  '*  myotonic  reaction."'  The  motor  nerves  show  quau- 
titalively  a  normal  faradic  and  palvanie  oxeitahility.  All  single  shocks  give 
short  contractions,  but  on  continued  excitation  (faradic  current,  labile  g-ul- 
Tanie  enrreni),  a  very  charaetcristie  persislenee  of  the  contraction  oceurs  after 
tlw!  cessation  of  the  irritation.    The  muscles  are  very  ea.-'ily  excited  by  faradism. 


*  l'[*hi«  is  not  to  bv  confused  witL  ct)ncmit«l  myoloiija. — K.J 


JH 


616 


DiaEASES  OF  THE   NERVOUS  SYSTEM 


Hiul,  with  rallier  Nlnmjj  nirn'nlH,  iilwavK  slinw  the  alif«ve-iin'nli«)rnHl   pen^iiilrM*] 
of  the  t'ont  mc'tioti.     When  the  currpiit  is  apiilicd  conliniiniisly,  po«'ulmr  »av*-' 


like, 


ih 


>f  Mr 


iiKe,  osciiLaiinif  muj*cuiar  r-^mtrflctintii*  i>t;(*ur.  On  gnlvnniL'  (.'xc-itaiion  n\ 
musclps  a  slijrht  iiuTCftst^  of  pxoitsbilily  is  manifeot.  With  rather  stroDj;  tht- 
rents  t\w  t-on  tract  inns  arp  fleriHetlly  t*low,  tonic,  and  also  peD-istent.  Tin*; 
nvcnr  only  nn  i-loiiiii|^'  tho  ciirn'iit,  not.  fm  ojM'ninp.  Kinwlly.  wr  almost  alwuv* 
»e»!  in  the  iiiuscli-w  a  vury  ri'itinrkftlilc  phenomenon,  liim^tvt'n**!  I»v  Krl' — 
rhythmii?al  wave-like  iiinlrHctinnt;  (M-i-ur  in  the  tiiniwltw,  nnrli-r  Hit'  artinn  iif  a 
stabile  current,  which  stiirl  fmin  i\w  cathmk'  and  ^n  to  tht.*  riukIc.  Wry  diiir- 
acterii^lit:,  iind  of  ^nrut  {iractlcal  inipnrtiuirc-  (Ixn-auM;  niiilily  cIcttioiif>lral>le  at 
any  lime),  Is  tin-  increa^iod  niivli«nical  e\rital)ility  of  the  ninscl»w  nn  tii]  '  ■ 
with  tlio  percussion  hammer.  After  every  blow  {o.  n-,  on  th<?  deltaiil,  bic  ,' . 
etc)  the  depreBnion  innde  in  iTie  mustrles  persiHt.^  for  a  tinio.  TIjc  so-cnUal 
idioiiiiiseular  mntnu-tinns  are  not  ineToased.  The  reflexes,  scneatiou,  and. 
indci'tl,  :ill  olbiT'  iK-rviiii.'^  [>h4.'n(iTn<'tia,  are  iinrtnal. 

These  faetf  render  i.-i  very  pntimbU'  that  the  eaucc  oi  the  diKca!«4'  in  to  be 
suu^'bt  ill  llie  inn^ele  it.-'elf.  luid  tlial  myotonia  is  due  to  a  coii/enital  {Mt-iilinnly 
of  tJip  mu^'ular  sy»tteni.  This  liyi)ot]iesi^  is  Rupported  cspeeinlly  by  tho  in- 
teresting hit*tologiciil  iliwoveries  nf  Erb  on  exeisetj  bits  of  inUftele.  He  finnid 
a  conKidrrabb'  inercHhi^  in  llie  vnlujiie  nf  (he  individiinl  fiU'D'.  wlnisc  1  ran-JverTC 
atriation  waw  often  very  fine  and  indistinct,  at  times  the  formation  of  vat-uolt!' 
in  the  fihei-s,  a  xreiit  ineirnsc  of  nnelei,  and  a  mt«k'nile  inerea>e  of  interstitial  _ 
counoetive  tissue.  Nothing;  ift  known  at  piesent  in  rcffard  tu  nnatoniical  chanirefln 
in  the  nervous  system.  Krb  report.-i  tbnt.  upon  micnwenpie  e.XHniinatinn  of 
minute  prtrtieles  of  mnseiilar  tissue  which  wi-n*  exeiMxi,  he  found  inarkid 
hypertrnpby  of  individual  miiwular  fillers,  and  an  increase  in  the  numlwr  of 
nuclei  in  the  siireolemnia. 

The  di(*ease  pen<isl.f  tliroiiph  life.  The  patient  pradnally  bccomDit  jicciu- 
tomed  to  it,  and  loarnw  to  conceal  liiii  misfortune  as  inuch  as  ixt-^.-ildp.  There 
may  be  no  cnnntitntional  distiirbaiue.  Sonietime>:  there  is*  melaneholi.i.  In 
a  few  cases  the  eombination  of  myotonia  and  inuseiilar  atrri]ihy  lini^  lieen  t»(>- 
jiervml.  This  form  of  iiiynttinia  has  Ihvii  di-sijjnnted  an  myotonia  ntrophii-a. 
Therapeutic  efforls  have  nnt  yet  been  attended  with  mneh  sncress.  We  might 
try  eold  sponging,  with  friction,  gentle  massage,  end  metho<|ieol  rxerciae  of| 
the  ninselea. 

[Eiilenbtirg  describes  a  congenital  family  alfe<iion.  which  he  calls  mn- 
genital  paramyoi«me.  allicil  tn  myotonia,  where  tnnic  spasm  wa«  pro«1iii_>ei1  by! 
f<dd.     tifiwens  has  fmnid  llie  association  of  timie  spasm  with  alnxin — ataxic, 
pnramyotone. — K.  ] 


CHAPTER    XI 


HVSTKRTA 

JETIOLOGY   AND    DEFINITION 

It  is  impossible  to  give  a  definition  of  liysfcria  that  shall  Ik?  at  onoo  brfrl 
and  lu-eurate,  for  llie  aspects  of  the  difwane  are  so  manifold  that  there  iis  no 
one  e^mptom  which  can  be  called  pathofrnomonic  or  even  universally  ehon^ 
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teristic.  Hysteria  is  therefore  (^vfriplnniatically  not  a  well-rnundiHl  morhiil 
unit,  nlthoiigh  tho  natun"^  of  nil  thnso  jmthold^ical  conilitinnn  which  wi-  tr-rm 
liysterii-ul  may  very  well  lit^  n'>.'iinici[  frnrii  w  sirijjlp  pnint  "f  view.  Jlv^lvria 
tliiiH  hrtft  Hti  ptfuliaritiw  and  its  nih-:'  Uki'  any  nthi-r  iltsoisc,  Only  bTHiiJ^i; 
its  luwn  have  Iwcii  sought  elwwhero  than  where  they  rfally  are.  has  tho  ctaini 
often  been  mado  in  Ui«  pa«t  that  the  morbid  pytrptoms  of  hysteria  were  pu1»- 

jfOt  trt  iin   law. 

Thf?  fiinilaniciKal  fdmlitioii  fnr  a  right  iiTiclerHtantliiig  nf  hyrileria  seems 
In  U-  thill  wf  sfifiuhl.  on  \\w  one  hand,  free  nursdvi's  fi-om  the  uhl  iiiiteuable 
iilea  that  liyi*l*;ria  i»  in  any  way  roniiected  with  diwa.-*!*  of  the  .^xuaL  organa 
{ride  iiifru):  but.  on  the  other  ham)  aUo,  that  we  should  ivalize  as  well  the 
inwfrrt'ftneKs  of  that  wid4dy  disjwTiiinati^fl  viow  artTinlin^;  to  whif-h  liytiloria  is 
a  '*  ^'I'l'tTid  fiini'tional  tliwaw  of  .ilu-  wlioji*  iiei-vmis  svisfMii,  whi-re  ntiw  this 
and  iu\w  thai  [Mirlion  of  it  niiiy  Ik'  di.sturhiHl  in  its  f  unci  ion*."  We  regard 
hysteria  as  a  disease  wlilch  rehitew  to  the  cerebral  activity  immediately  at*- 
soeiatfil  Willi  ttie  psychical  prncesjie:? — (hat  is,  one  may  say,  with  a  psychosis, 
but  ill  the  hruaiU-T  cenHC  of  the  word;  the  rjijiturljanei'  afTi-cIs  not  only  the 
normal  coiirsi>  of  tht-  piiyohicnl  jimfejise!).  hut  also  lliQir  afi-iociatioii  wilh  the 
purely  coriHireal  jiniet^Men  of  innervation.  We  therefore  eall  any  Byniptom 
liyKterlcnl  wliieli  is  due  to  a  di-*turlHiriee  of  the  normal  relation-*  helwet-n  the 
proeesses  of  (tur  coiiscuiu^iness  nnd  our  e<irpnri:-ity.  Belween  mir  ideas  of  voli- 
tion and  our  nju.*cles,  as  helween  the  exeiluiionii  of  our  sensory  nerve.*i  and  our 
con<cioiifine!<s.  there  exi^t  under  normal  conditinnfi  very  delinite  and  very,  woll- 
onlored  eonneetiona.  If  there  comen  a  hiosening,  a  d  is  pi  ailment,  a  falt«  e^ili- 
niab-  in  llu-fU'  eoiineclions,  it  givw  rise  |o  a  "  nervons"  di«1url»ance  of  motion 
or  SHii-jdliiiii,  nn  *'  hysterical  "  pyniptotn ;  hut  (hf  starliu);  point  of  the  diiilurb- 
Bnce  alway.-*  lies  nlliniately  in  th**  psychjcal  dotnaiu.  If.  for  example,  the  idea 
of  volition  t^ntTers  a  morbid  change  in  the  semse  that  it  can  no  longer  arouse 
a  eor[Hm'al  uiolnr  excitation  in  any  inuRcnlar  territory,  an  "  hysterical  "  pa- 
ralvjiitt  follows.  If  the  ennseinusness  turns  jR-rnianenlly  from  definite  sensory 
imjireBsiouit  thtit  come  to  it,  we  luive  In  dn  willi  iiri  liyKtcrical  niue^^theHia. 
Later  dediutions  will  prove  more  plainly  this  eharacleriftlie  psycbc^netic 
origin  of  all  hyslerieal  HvmptoniH. 

In  tlie  nteantinke  we  uuiy  add  to  what  has  l>eon  tiald  the  follniring  eharac- 
terislie  feiitiin-jt  of  hvsteriral  iifTeetion.-i: 

I.  All  hj'steriijd  dihtiirlKinc{-s.  iin  matter  bow  severe  the  functional  nervous 
derangeiiien)  attriliulable  lo  Ihem.  are  witlinnt  visible  iiiintoinicjd  basis.  The 
best  priKif  of  (his  is  liii-  fact  tlint  any  hysterical  iiffcclion,  however  wvere.  nuiy 
Bonietimea  develop,  and  then  may  disappear  completely  in  a  very  short  time. 

S.  All  liVBteriral  affections  arc  intiniaUdy  assfM-iate'l  with  psychical  events. 
Not  onlv  are  their  npiK-iiratiee  and  ini-i[)iency  uiojit  closely  lijiked  with  enin- 
tiiinnl  eKcitetneiit.  but.  later  on,  the  mind  is  the  main,  if  not  the  only,  channel 
tbroiigh  which  causes  can  oja^rate  to  eliange  the  condition  of  the  patient, 
whether  favnrablv  or  unfavorably. 

This  peculiarity,  which  is  "deducihle  from  the  nature  of  hysteria,  is  at 
present  generally  deflignaled  as  Ho-called  "»uggcfltibility "  of  the  patienta, 
and  we  speak  in  hysteria  and  allied  affei:*tions  of  "  sugjijestion/'  "autosug- 
ge»lii»n,"  etc.  These  newly  introduced  foivign  words  have,  however,  the  dis- 
adiantage  of  mailing  simple  and  clear  itunlitioiis  appear  unnecessarily  com- 
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plicateil,  and  nl  liiiioK  of  imbuing  Ihem  with  a  ci^rtiiin  iiivstii-nl   nir.     Al  all 
uveiils,  it  iriiisl   \u-  pi-rfei'tly  i-lcar  in  our  lumtis  tluit  the  wurd    *' eiUg»je*liuii ' 
doen  net  mcun  aiiythiiijr  v\»v  ihiin  the  rfjirvwntnliim  m-  iiniiginHttoii  I'f  — 
tietiniie  uhjitl  flititi'<i  iii  uii.v  |jossiiile  way.  atnl  (liul  Iht'  word  "  Miij^g'^^n 
can  alwavfl  hw  entirely  rfiplac-L-j  Iiy  tlie  atxtvy-ineDtiontMl  toruis.     The  Jefinv- 
tioii  givi-n  hy  Mahiiis  tliat  hyj<t<»ria  i«  any  disease  which  U  proUuc-ed  hy  :-! 
iiiiagiiialiirii,  in  iilisuhiicly  t-nri'L'ci,  hiiL  w  inu8t  aild  lltai  a  priiniiry  itrri^':' 
iimrhid   iv|}rfst-ntnii(m  irt  nut  always  itcinniislrnhk'  in  t'very   vum'  of   hy?.'.'.  ■ 
In    psyf!n.'palhi(_-ally    pre^linpiL^^'d    prrwuiii,    hysl«?ri«'nl    »yni}itontri    <^.-to^i<Ji'ii"> 
appear   uppareotly    siJoiitaiK-misly.   just   the   aame   aa   any    ntlter    pHyH»»-i 
Imelam-holia.  pIc.)  may  tlcvelop  "of  ItH  own  ao<M>nl."    A  ninrbiil  ulleraii' 
i)f  (i>n»i'i«iiij*nf«s  nml  thi'  ilisturhanif  i)f  the  ri'lationa  of  l<h*iitioii   to  jihviiii 
eonrlititins  an:  huwevtrr,  always  the  fnuniJalidii  and  t>i»«mi!  a(  all   hysterii' 
alTn.-tiuii8. 

3.  It  is  therefore  evident  that  the  Qri^fin  of  all  hysterical   dictturbnnc 
iJiust  U*  suunht  in  Ihoiic-  jwrts  nl  the  hrain  which  an*  thi*  im^st  (.-fiitral  |>«irti"iii 
of  tlie  ru-rvoiifi  syrttein — [liose  rfj^ionH  which  arc  nio-t  dirwily   tiuictTiuHi  in 
thi^  iin-ntiil   procefsi-s.  ,  tlystvrical   phcnoiiifnii  nn*.  however,  exhihited    in  oli 
tlte  varttiuK  urgauK,  Kti  far  us  their  riiiictiiniK  ili>|HJ]d  n|r(>n  |>syt-liicnl   pnit' 
(i.e.,  tfrljiin  niecilnl  reprc^iicntnliiin)*)  or  may  he  allnvd  hy  Them.     I'lic  eym 
toriiTi  of  hysleria  are  Uiervrure  moiv  iiijiiiifotil  Ihun  ihmv  uf  nliixvst  any  uil: 
di^-ii^e.      Altlwjugfi   so   nianifoUl,   certain   ttymptoni^   pretloniinate    nith    tiuc 
frequency  as  t<>  be  characteriittic  of  hysteria,  and  therefore  to  l>e  rejranied 
«)])eci&1ly  valuahLe   in   din^^ruiKiit.      Fiilhiwin^  Charcot,   we  term    Kuch    svtu 
lonm  *'  hysterical   sli^tiuita."     These  synipfonis  are  moHl  cfHislatitly    |jre»ea 
and   tlieri-'fore  Ihey  run  easily  he  ffmnd  al   any  tinu'. 

1.  Ht'sides  the  perniuneiit  syuipttinit* — the  "  sitiKinatB  *" — we  see   in    luiin, 
ca^^  of  hystteria  peculiur  nervous  attacks.     Thef)e  are  also  liighly  characiei 
istic  nf  hyateria,  since  they  come  on  in  foriiw  which  are  wen   in  nt»  uilier 
di^ea^:  but  thei-e  arr  also  patients  who  sulfcr  fnini  hyiileria  who  ni'vcrt helena 
an'  never  vlsiU*<l  hy  Hltjicks.     Tlic  pnsi»ihi|ilv  of  the  iHi-urrcnii'  of  an  atlark 
is,  how"e\er,  always  presciil.     'I'hi*  livslericnl  attiu-k  is  liki'MitW"  ahiMisI    iniari- 
ahly  induced  liy  »{K'fial  psyehical  factors.     Kretjuenlly  the  psyi-hieal  can 
i)>   readily  deinoiistrahle.      Not  infii'quenlly,   however,  it  ehidem  «>t»*»er\'alion.^ 
After  the  attacks  her-nuie  frefpienl.  otdy  tlie  slrjflitest  t:tirnulu«  j^  itoniftjntM 
required  to  produce  a  new  attack. 

[Kahinski  has  hilely  nixed  that  hysteria  is  merely  u  mnrhid  suggeslihilitj 
and  tlwt  many  of  the  symptomtt,  Huch  aft  lierniamuRthesia,  contmeted  Held  of 
vision,  etc.,  niv  iiicrety  aHificial  priKliiets  due  Jo  sTiirgeation.  Tie  suKife:'!'*  the 
word  "  pithialisni  "  instead  of  hvrtleria.  ami  helievi-s  that  only  fhoj»»^  synipioni* 
sliouhl  Iw  ru}:ardeij  as  hysterical  which  can  he  prodnced  hy  sujrge.-'tion  and  re- 
moved by  persuaciion.  Batiinski'it  position  is  somewhat  loo  i^xtrome,  and  ^ 
cannot  be  fully  aec-epted,  altliongh  tlie  influence  of  su^giestinn  is  very  gnmU  ■ 
jAnet  and  I'rince  lay  chief  stress  u|Hin  the  tendency  to  dittMw-iation  nf  the 
personality  with  menial  depression  and  a  limitation  of  tlie  liehl  of  p(;rs<]nal 
coiiw'iousness. — K.] 

Turning  iq  the  special  a*ti(»logy  after  thi(!  brief  intrnducli<m,  pgyoliieal 
causex.  as  haa  been  said,  are  of  ^rst  inti>ortanc-c.     In  numerous  ii 
hysteria  comes  on  as  an  immediate  setjuel  to  violent  emotional  exciteim 
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to  a  "psycJiii-al  trauma,"  if  we  may  use  eueh  ui  expresgion.  Jlysterical 
i-<invulsir>its  tir  |mniIysiK  may  t«*  i*\i*i(w]  hy  gri'iit.  l-prror,  vitilnit  anger,  or 
any  unusual  ayitalimi.  Hitl'  Ihe  t'lllrii'iil  jKycIiicnl  ciiusc  is  often  hidden  by 
tMimc  Btti'iident  circutiistanL-e.  If,  for  Oxaiiiph*.  a  pjUii-iiL  falls  itilo  the  water, 
or  gels  burned,  or  luniblea  dowustairs,  and  Uiereupim  develop*  hysteria,  the 
misljikc  18  i>ften  iiiaile  of  a^LTthing  tlic  siilisi.-i|ueril  ihm'viiuk  dicd'ase  Id  f-alc-li- 
ing  ffdd.  (pr  t<i  Ihr  injury  rficeivetl,  alllii)ii;;li  ri'iilly  It  wiiw  \\w  riirnlal  i-xcite- 
rii«iit  wliiili  pnidiu'i-it  JL  The  vari'iiic  jilivsiral  injuries  (falls,  litnws,  hiirns, 
elL'flru-  lihnc'ks,  etc.)  play  a  far  greater,  and  ])i.>rhaps  the  g['ent(!sl,  part  in  the 
gi'neniti  of  liysterieal  conditions.  In  Bneli  casea  it  is  not  the  pliyairal  injury 
itMclf.  hut  the  terror  it  cauHc:*,  or  rather  the  whfle  cli^tiirluin«_c  af  cnnwioiie- 
ness  due  t<»  tilt;  trauiiii)  (lijrntr,  aii.xiitty  iihoiil  tin*  i-inihu'qui'ru'iw,  all  siirts  iif 
fears,  inia^inatinn,  ete.).  wliii-h  pnniuces  the  hysLerleui  cytiiptatns.  These 
nervous  alfectiona  prmliieed  hy  pliyHicul  injury  ((rHtitnalie  hysteria,  trau- 
nnilii'  neiinises,  iieiin>*ie.-«  iluc  (o  accidents)  are  of  such  great  practical  ini- 
porlarice  that  we  will  devoir  (ipciial  c«insi*ierati<>n  to  [lieiii  later. 

Wliat  is  very  remarkahle  in  ^iich  caws  \»  llml  the  special  attendant  cir- 
cuniBtances  of  the  psyehica!  distnrlmnt*  often  inflnem.*  the  iocii ligation  of 
the  hysterical  phenomena:  that  part  Ut  wh'u-h  attention  was  partieiilnrly 
direcled  at  the  titiic,  not  infnHiiicnlly  Ihtiiiih'w,  hili-r  on.  the  twat  of  the 
luTioiis  iliHlurhantv.  In  hysterical  jnint  alTccti'ms  (pa^^e  IS  I)  the  cause  nr»t 
infrerpn-nlly  proves  to  have  ho-n  an  injury  to  tlie  parliciilnr  joint  now  sutfer- 
ing  from  hysteria.  A  youn;;  jjirt  who  was  awakened  tit  tiigftt  Uy  tlte  smoke 
of  her  burning  mattress,  and  who  had  a  eevere  Uryngitis  from  inhaling  the 
vap(ir«,  cxhiliilRd  later  an  indiiliilalily  livsicricji!  jmralysis  of  the  vm-al  cnrdfi. 
In  the  eai^e  of  another  fiii'l.  wlio  in  jumping  frnni  a  mrriage  fell  upon  her 
eide,  we  aftiTwardr*  saw  lieniiana-sthesia  of  ttie  same  side.  Many  anth  in- 
stances could  Ijc  cited. 

rerlflin  hysterical  cases,  therefore,  have  for  their  obvious  cause  a  single 
ocension  cf  mental  agilaiion,  hut  in  many  othon^  the  disea:=e  is  ni>t  Wmtt 
ahruptiy  excited.  As,  in  poisoning,  we  cati  dislingiiiith  between  the  sudden 
ai'tion  tif  a  hugo  dor^o  and  chronic  easefl  where  tniintte  arnnunttt  of  ]»iisi>n  are 
aJisorhed  daily  for  a  hmg  jpcrind,  so  liysteria  may  Ltune  on  not  only  after  a 
tiingle  vinleiit  tthtiek,  hut  also  as  Ifie  tinal  consecpiunt^u  of  psyrliical  inlluenns 
iiisigiiifieani  in  (henirtclves,  IkiI  |Mitcnt  heeatise  of  llieir  fre<[Ui'nt  repetition 
or  peftitstency.  ]|  is  in  ca.'^cs  of  this  sort  thai  the  causes  do  nnt  l)ec;<nm-  evi- 
dent to  the  pliysician  until  he  has  gained  the  entire  confidence  of  Iuh  patient, 
for  the  n>ot  of  the  troubh-  it*  often  entwined  about  the  most  private  affairs. 
Anxiety,  fiorniw.  disapiniinicd  e.\pci*talions,  abandoned  hopes,  and,  in  brief. 
e\ery tiling  wliieli  i-an  dcjicfss  and  fivcrwliclni  tin?  mind- — llii'se  an-  faelors 
which  may  at  last  excite  the  functional  nervnutt  derangements  of  hysteria. 

All  the  a'tioltigical  faetors  ennmeraled  so  far,  an  a  nde,  however,  ennsti- 
tnte  merely  the  exciting  factors  of  hysteria.  The  real  fundamental  basis  of 
the  disease  must  l>e  sought  for,  at  least  in  a  majority  of  the  cases,  iti  a  con- 
genital and  liereditftiT  abnormal  predisposition  of  the  nervous  syatem.  The 
bhtw  which  would  bring  a  feeble  body  lo  the  ground  rebounds  without  effect 
from  a  matwive  frame.  Exactly  the  same  may  be  said  of  the  '*  blows"  to 
which  the  nervous  systein  is  snhjeclwl.  Few  entirely  escajw  these  influences, 
but  there  are  some  "strong  natures"  wlio  resist  the  psychical  assault  without 
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waveriji;;.  while  othera  liavc  a  fwbly  ivsintant  ('*  inferior")   niTvimii  orjpini 
tion  and  are  overpowered.     We  iwc,  tlicrcfore,  tliat  tliu  preilis[Mt&ilioii  of  th 
fcrent  iniJividualB  In  di-cAM*  nf  tlie  nen'ous  F>'5lein  varies).     This  fact  i«  i 
very  iiiipnrtaiit  one  in  thw  prtthogtJie^JP  nf  all   fiinc-liona!   nervnus   •' 
In  wliat  Ihis  pn>i)is]Misitii>ii  cnnsii^ls  we  du  nut  know,  bein^  acijuuii!  < 
with  its  rt'sullrf  and  witli  Biiniu  at  its  L-aiise«. 

In  many  eases  lliis  pre*li!*p<wition  i»  hcix'ditary.    Hysteria  is  most  p^on^ 
nont  anmntr  tlinse  noumjics  wliit-h  jUlatk  dillereul  ini^nitH'n  of  u  family — 'iw 
suffertiijf  rniiii  one  diwaisC"  rtmi  anotlwr  from  anntlier  {vide  pup?  TtS'i).     It  i» 
«U(i  |tiwfiiiili'  III  av)|iiir('  Kiieli  a  predi^pwition.     At  least  it  iiiav   Ik-  lUividirj^ 
and  riMtertt],  mi  the  i>nu  Imiiil.  or,  nn  the  other,  rlh>ckefl  and    n>presrv^l.     In 
these  (lirei-tiunci  physiuil  as  well  its  psychical  fnetnn*  are  of  inip«irl«iut\    Aq 
thing'  which  weakens  the  cimstilution  diininiMhoH  Ihe  ntiistant    ]miw(t  uf  t 
ncn'ous  i>yi(leiii.    Ainon^'  ]Ntyclii4'al  iuHueiiL-es,  notliin<;  favors  llie  duvi'lopni 
of  hyeterieal  tendencies  more  eftii-iontly  titan  does  a  b«d  edueation,      llyj^ie 
is  often  AKcrihahlc  to  nn  irritnhllily  and  ftn'MeneMi  of  the  nervouH  eyfitoni 
engendered.      The   vrliiins   of   the   eliild   are   not   eontmlled.    it»i    will    i» 
tttreiiiflheiied  or  ilsi  etiurgy  <levelo|M-d :  iin  ifna^^iimlioii  i»  unfuiluldy  itnd  r 
ee»>irely  stiniiilalcd,  or  tU  tntuileetual  powers  are  uvertHAud  ami  prematurely 
ripened.  ^^ 

It  IB  well  kDDWD  that  hysteria  occun  mure  frctiueiiDy  in  tliu  "  feebler '^| 
female  »e\  Itiaii  amoiijf  men;  liiil  it  iit  by  iiu  nicniM  a  rare  thiiif?  for  mm  ti^^ 
cxhihit   liyflterical   eonvnUinn*',   [laralysin,  eontraetiire,   or   other    widl-markt^ 
diKlnHmiiciv.     Miisl  faws  oeeiir  U-tween  piilierly  and  the  end  uf  loldille  lift 
It  is  quite  conunoii  to  j*ee  jironouneed  hysteria  in  diildrvu,  espiviiiUy  sucli 
are  over  eight  or  leu  years  old.    The  disease  very  fre'iueiilly  begins  lo  d 
velop  R  year  or  two  previous  to  puberty.     Nationality  and  nn-e  nlfw^  »oem 
exert  6()nie  inlluem-e — for  infljuice,  the  severer  forms. (»[  livi'teria  are  decidedl; 
more  foHjuent  in  Kranee  than  in  tierniany,  Inil  severe  hysteria  is  hy  no  uiea 
rare  in  (teni)any.    The  .lewisli  raw;  are  ]iartiL'uIarly  »ut)ject  to  hysteria,  and 
iiervonmieKs  In  ^nenil.    The  falling  in  life  and  the  degree  of  intelliT'lnal 
velrijHiK'nl  do  not  play  a  deeisivc  pari.     Hysteria  is  found  m  fn-ipienlly  in  II 
uioKt   inlidliH-liially  giTled  and  ciiltiin-d  woMien  at*  in  the  ilullest  |H?iisant  girl 

One  ?nsller  remains  to  be  considered  with  regard  to  wtiology,  to  whirh 
greenly  e.xaggenitcl  itn|K)rtHnce  was  formerly  asirilwd.     It  is  Uic  inlluentv  oi 
disease  of  the  sexual  organs.     Tlie  very  name  "  hysteria ''  (  fcrr^pa  =:^  iiterus) 
rtneals  what  the  old  view  was — luimeiy,  rlmt  hysteria  invariably  origittattil  i 
disease  of  (he   feniale  genitals.      Not    lo  speak  of  tlie  fait  that   the  difeaw 
iH-eiirs  in  men  and  ehihlren,  an  unpix-jiidieeil  ennsideralinn  of  the  nintler  will 
show  (hat  the  almve  iissmnption  is  entirely  gn>undless  even  in   reganl  In 
woiiicQ.    A  large  number  of  h.A'steriral  women  pn'sonl  no  anomaly  i»f  their 
nexua!  organs;  and  even  if  the  latter  I*  diseased,  we  are  not  justifie'l  in  t*- 
suiiiing  at  onee  that  the  hysteria  is  seeonilary  to  the  oexual  disorder.     In  thert 
eases,  also,  we  ncunlly  find,  on  caivful   incjuir)*,  that  psyehieal   taiuscfl  ha 
been  nt  work,  and  these  arc  ineomparably  more  potent  in  exeiting  hysteria 
than  is  malposiliiiii  of  the  nlems  or  ei>nstrielinn  of  the  eervieal  eanal.      It  is 
true,  howcvrr,  that  disease  of  the  genital  organs  may  depress  the  spirit.-t  iiior* 
than  some  other  diseases  would,  and  so  indirectly  promote  hysterical  iii*iiiri 
puctw.     In  the  sarao  indirect  way,  menstruation,  pregnancy,  and  parturitio 


lii 


m'STERIA 


exert  an  important  infloence  upon  the  <leT(»lopmpnt  anJ  conrso  of  liysltria. 
Sexual  excess  or  total  alistinent*  fmm  spxiial  indiilKi'tiro  alsu  |ir(nhifr*  llicir 
pffmils  intiin'clly  l-hnniRli  the  minil,  I  n?^ril  as  most  unfnrtiinatf  and 
utU'rIy  to  Le  it'|ni(litite<l  tlie  rijiiniim  rerentU  rminltiitn-il  by  sdnii-  ]iliv»i- 
c-iaiis  [Kr«!uil  uinl  nthtM-s],  that  psyi-hical  tM.'Xual  craiistw  are  always  ihv  liaHw 
of  hyutiTia,  and  that  it  is  the  phyKicinn'o  task  to  ferret  ont  thpse  half- 
8lutiit)erinff  factors  from  the  dcplha  cif  ciniin^iouBtiPS!*,  ami  to  niaki-  th^Mii  the 
baAJs  of  further  "  pjfvcliical  ■"  trp.itinciit.  'i'hc  exiretnt'ly  ^rave  i^mt^ijueiiwa 
Df  these  views  eaniict,  in  our  opinion,  be  cwinlNited  witli^tuo  mueli  energy. 

THE  SYMPTOMS   AND   MANIFESTATIONS  OF  HYSTERIA 

Considerinp  the  great  differem-en  in  the  external  morbid  Rvmplonis  undnr 

irhifh  hysteria  Kiay  iimtiiffxt  ilA^lf,  it  is  nut  rasy  lo  (five  in  n  brief  suniniary 
a  <-i»fiiproherisive,  intclligilile,  and  yet  nccurute  description  of  its  clinioiil 
nianifueitAtiona.  We  helievo  tliat  we  can  Itest  attain  this  end  by  tupeaking  first 
of  the  tunst  important  and  most  fre<iuenl  of  the  ginple  symptoms  of  hysteria. 
I>y  dcwcTihing  next  the  hysterical  attiukii,  and  tinally  liy  trying  to  evolve  a 
jTcneriil  piittin?  of  tin-  ilisonsi'. 

The  Hysterica]  Stigmata,  GspeciaUy  Sensory  Anssthesia  and  Hyperes- 
thesia.— As  already  mentionr'd,  we  dfsi^ntile  aa  stigniatA  rertnin  Kyiiiploins 
which  are  characteriintic  of  Iiysterin,  and  the  derrionstrnlirin  of  wliicJi 
aiiine  frequently  inakes  the  diajjiiosin  of  hysteria  positive.  A  knowletltfe  of 
tJiese  Byniptunis  is  the  more  irnjiortant  for  thu  phyp»iiinn  in  tliat  we  often 
detect  them  only  hy  a  siie^-ial  examination  directed  to  that  emi.  I'atients 
only  exceptionally  inforTn  us  as  tn  IfieKe  vtvnipfonis.  It  ta  not  at  all  nniii^iiol 
for  patients  to  hnve  no  inkling  of  their  exislcnee  until  afler  an  exnminalinn. 
Indeed,  it  may  even  lie  t)niiri[iiiniHl  witiioiil  hesitaiu-y  that  inniierons  hyt<- 
lerieal  slijrmata  develop  only  throu^jh  the  medical  exam iiiat ion.  iiiasnmch  a» 
the  ideas  of  tlie  patients  are  inflvien<-<'<l  in  an  ft]>pnipi'irtto  manner  only  by  the 
examination.  Frmu  tliis,  it  is  ovidtMit  that,  fmm  tliera|>eatic  eonsi<]eratioa8, 
A  tr»o  extensive  invcstigtation  into  |iy!*lerical  sti;;nia(a  miift  nut  lie  inarle.  The 
more  certain  hysterii-al  ]ialients  are  nxainiiu-d,  the  ttmn^  are  psvirhogenic 
syiiiploins  at  times  develoijed.  It  ia,  Ibereftirf.  a  niatler  of  nirdieal  expe- 
rience and  tact  tn  deterniiiic  In  what  extent  each  imliviilnal  ease  of  hysteria 
altall  he  examined. 

The  most  imp'"»rfant.  hetMusc  the  commone^l.  af  theee  hyuterical  pi^ns  re- 
late to  jieniiibiUly.  'I'lie  num?  carefully  we  examine,  ttie  more  rarely  will  we 
Tiii-i'l  with  a  <-asr  of  seven'  liysliTiB  in  wliieb  in  some  aenftory  region  wo  do  not 
tlnd  manifes't  dislurbaiiccs,  ifpeeially  a  diminiilinn  of  sensibility.  We  must 
tliiTi-fon?  test  accnrnti'ly  urit  only  the  sifiLsibilily  uf  the  whole  surfaci?  of  the 
Uidy.  hut  also  the  functions  of  all  the  special  senses  (sight,  hearing,  smell, 
and  taste). 

The  wnfiory  dislurlmnces  of  the  skin  must  first  he  mentioned.  Not  infre- 
quently we  find  a  diininnlinn  of  sensibility  over  the  whole  surface  of  (hi-  hiMiy, 
e.-pvcially  a  irioii-  m-  Ic-.^  i-drnpli-ii-  muiljfesia.  In  such  vaaca  we  can  ?lirk  a  pin 
ill  ilrt-ply  nnywhcre,  or  pi^-ree  jt  fold  of  skin  with  a  fiin.  without  the  patient's 
coiupluin[n>r  'if  pain.  As  is  well  known,  it  often  happens  thai  liysleriral  pa- 
tieikts,  in  order  to  appear  interesting  or  from  some  other  reason,  produce  upon 
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ilieiiis^^Ires  deep  injuriett  ancl  wounds;  this  w  almost  ntwuys  conncctivi  ir-" 
Ihi'  imtit'Til'fi  aiialgrsia.     VYry  often,  however.  tUe  aDa>stlii!Mia  is   not  jr-t 
(gut   is   liriiileil   tv  a  cii<nnite   m^^iun.     We   find   {^nmplete   ana>^tlieftm   of 
itrni  or  leg,  or  we  find  on  the  trunk  or  the  exlreniitiw  singl(.»  areas  of  a 
lhe»m,  in  vhicli  the  iina'-sthetic  parte  are  butinded  hy  noniwlly  sensitive  «k 
these  areas  may  take  all  ixijisihlc  forms,  and  may  often  lie  very  peculiar. 
s^-nsibilily  t*)  \mn  in  almost  always  the  most  di^ttirboij.  ^-^'cn   when   the  o(h<': 
forms  of  cutaiifHHirt  sonsiliility  may  ho  f|iiitp  unalTtHled.  hm   oltanjnbt  in  iIb- 
sensibility  to  ti'iniicraturo.  pref^surc,  etc.,  may  uIjso  occur.      It  may   In*  luMi 
that  in  the  sc\-t'ri'r  fr»rms  of  ana-slhesin  tiio  dwfH'r  parttt  in«_v  alsn  Ik-  in 
nitive,  so  that  the  stvrallfd  mii-itnlar  sensi*  is  nh^enl.  and  putienlf*   with  iK 
eyps  ?hiit  have  imt  the  !>lijrliU'?t  j<]ca  uf  the  |Mwi(i(in  of  the  nna'-stlu'lii-  ljml<&^' 

Sensor)'  disturbances  of  the  mucous  nienit'ranes  are  ne\t  in  order,     llerv 
the   hypawthcsia   is  noticed   partirnJarty  i"rei|uc-ntly   in   the  eonjunrliva   a 
pharynx.      Hyslerical    patients   ean,   a«   a,    ni\e,    l>ear   a   t«Uid»    (tn    IIm'   n 
juiictiva  without  winkinf;.  and  ean  liave  their  pharynx  tieklej   willmtit   ir^ 
linjir  a  gagging  reilex.    This  absente  of  the  pfiaryng<vil  retlex  is  a  pnriu-ular 
couinion  and.  practically,  a  nrtt  nnimportant  i*Ligma  of  the  hy'Hlrrifiil  cnn- 
tution.     [The  skin  retlcxes  are  often  diininifllteJ  or  aWnt  over  tliH  anit^the 
regions.     The  t<>ndon  n*t1fxcs  are  ofli^n  c-xa^geniled,  hut  owasionallv  iliriin- 
isJMil.  on  the  affwled  side  in  cases  of  hysterical  hem iun;i-st Ill's ia   ami   liemi- 
plcgia.      IL  is  very  diMdilful    if  lii.ts  of  the  knee  j<'rk,  iriic  ankli'  clonilft,  or 
BabiuBki  reflex  ever  occiir«  in  uncomplicated  hysteria. — K.] 

Besides  cutaneous  ana'sthesia,  disturbances  in  the  seusihility  of  t!»  ot 
aonsory  organs  (other  "  senwr)-  anaesthesias  *')  are  among  the  comninnc^t  j-i 
of  hysteria.  Snnietimcs  the  patients  Ray,  whon  a.<kiid.  that  they  ^t**^  intli-^tim- 
and  dindy.  If  wl-  examine  the  oyi's  we  often  find  a  lo^s  of  visual  m-utcn 
and  a  rapidly  induced  fatigue  on  using  them.  A  limitation  of  tlio  vi!«iiaJ  fli 
ia  Ihe  most  chanictcri.'*tic  «ign — that  is,  an  ana^tluwia  of  the  |M>riphiTiiI  ]k 
tions  of  (lie  retina.  'I'he  dogre*'  of  this  limitation  .>sntneliinea  slmws  iiiAuifi' 
diffeix-nces  for  the  ditTerent  colors,  ('liar(x)t  ilcvot'-d  particular  nltention 
the  hysterical  aiHiromatoiisia— i.  e.,  the  loss  of  color  st-nse.  .\)i:ording 
Charcot,  in  the  hysterical  tlio  perception  of  violet  usually  first  du^appea 
tlien  grCi'ii.  and,  la.>ttly,  blue  and  yellow;  Imt  wh  must  not  htdd  Itttt  strici 
to  all  Ihcsc  rules,  for,  although  the  French  invesligators  an.'  otlii-rwittr  d 
serving  of  great  [iraise  in  adding  lo  our  kiiowlwige  of  hystpria,  in  th 
rps|>ect  they  *eein  decidedly  tt>o  schematic,  and  to  have  generalized  too  rnsh 
Diminution  of  the  audiluiy*  ucutcness  in  one  or  lK>lh  ears  is  aUo  not  nn 
(tunmun.  Ana>tttliesia  of  srnell  anil  taste  is  still  nnire  common.  Still,  ipiinin. 
vinegar,  sugar,  etc.,  either  excite  no  scn.'wlion  of  tast4'  at  all,  or  llie  tougiit 
antestlictic  for  oni*  nr  another  nf  these  sultstances.  The  same  Imhlii  for 
wnse  of  sinefl.  All  these  symptoms  arc  csixjcially  important  in  diugnihiis, 
cause  in  organic  dis^easos  they  seldom  reach  such  a  degree  a»  in  liy^teria. 

TIte  sensory  anawthosias  above  described  may.  of  eourfte,  Ik.*  condtined  in' 
various  ways  in  different  cases,  biil  none  of  IbL-sc  c<mibinalions  is  so  cliani 
teristic  ancl  individmd  as  hysterical  heniiana-sthesia.  a  symptoni-enmplet  whi 
occurs  iilmnst  solely  in  hysteria,  and  h  therefore  of  distinct  diagnostic  value, 

Hysterical  hemiaua'sthesia  iji  one  of  the  most  common  .-n'niptoms  of  p 
found  hysteria.    Jt  mu.4t  often  l>e  sought  for,  inasmuch  as  th«  patient  hertwl 
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frequently  haa  no  Huspirion  of  it-;  existeiitc  until  her  jittrntion  is  rnllod  fn  it. 
]t  seeruii  just  as  if  one  half  of  the  bcnij'  had  bwn  entiri-l>  lost  to  ci)ii,<i-i(iusnn.*8; 
the  piitient  docs  not  know  whotliLT  it  is  or  !«  not  iM|9ahlc  of  ft^-Hiig. 

Id  11  typifal  arMl  fully  ili-vi-htpw]  ea--^*  the  ht'iiiianji-^^lhesiH  does  lu-UiBlly  «lTcet 
ju?t  (Hi"'  Itiitf  (if  Llii'  liixly.  Tlu'it'  an'  ruilinnntiiry  forms,  but  in  tlifst'  airn- 
pli'ti"  oiH'rt,  tlie  l)*>iiii(Jiiry  lii'lutt'ii  Hit*  uim'^lliftir  piirU  and  the  parts  rWiiining 
nnrnial  j-unsitiveiiess  atxjurati'ly  corrtssijondrt  (fi  the  median  line  of  the  body. 
The  Mkin  on  tlio  afTc-i-ted  side  in  entirely  inwinxlble  tn  ihe  prick  of  a  needle 
nr  1o  heut.  Often  it  seems  twinewliat  Ijloiu-lu'd.  iiiid  il>  Mood  vciwels  w^'iii  to 
hf  iim.slrirti'd  ;  iit  li'ust  the  skin  very  often  hk-i'ds  siirprisinf;Iy  little  if  wounded. 
The  umcous  niendirnnes  upon  tlie  nhnonnal  aide,  ineludin^  the  conjiiiictivH. 
and  the  correcpoudlnf;  lialf  of  tin-  Imnal  eavltv  and  of  tlie  timgiie,  are  all 
e<|nally  ana-ntheiic.  The  deeper  parls,  fineli  as  the  nniseles  and  joiuta,  are  also 
alIll<>^l  rnvnriality  tiim-sllielic.  Thf  patieril  4.1111  no  ton^^i-r  fi-nl  in  wIdiI  [^xiKJlion 
till-  littd>R  of  the  iiffecled  side  are ;  ami,  if  tlicy  are  moved  passively,  no  sciisaiion 
IK  LiHtiniunicated  to  her.  The  or^an^  of  itpin-iul  ^en-se  are  usually  involvi^I. 
Hearing;  is  iiiipair«i  upon  the  alTwt^l  side,  the  eorre-sponding  half  of  the 
ton^iii! -trutwud  tiisle.  till-  eorrespomlin^  nostril  I'annut  t^niell,  and  si^ht  u]ii>n 
that  t^itle  is  alTntrd  in  a  pecuHiir  iiiaimer.  Tlii-rc  is  110  hi-miiidopsin,  hut  a 
tiitiil  aniUlynpiii.  or  [(ossihly  aniaurniiiB.  If  the  amaurosis  be  not  cotnplelc,  wp 
fiiMl  at  least  a  titnttnlion  of  the  visual  field  and  the  signs  of  the  aliove-men- 
tinned  achromatopsia. 

ApiirL  from  other  hysterical  symplnmft  with  which  he  mi  anaesthesia  w  Well 
a^  all  tlii^  iitluM"  wiiwry  anzesthtwiat*  niiiy  he  itssofiated,  wi'  must  incrition  here 
oru;  :^ymploni  which  in  in  i'Iom;  relation  to  atia-sthcsia.  and  wliieli  was  (ir>it 
described  by  Dmcheune  under  the  name  of  "loss  of  muscular  itenBe  "  {pfrlfl 
de  la  conntcirnrfi  mu.tcitfair'').  The  patient,  whase  arm.  for  example,  is  anjes- 
thetie,  cannot  mnvo  it  if  slii^  clnpo's  Iiit  evi's,  althouj^h  with  the  eytw  open  ahe 
can  iiiuve  il  as  well  a«  ever.  When  the  eyes  are  shut  Ihe  arm  reinuins  niolion- 
Icsti  in  the  poHition  it  ha^  previuiisly  'xwipied.  If  itM  piiKillon  Ik*  altei'ed  by 
passive  motion,  the  new  ]i>osition  is  niaintaiufd  with  e(|ual  persistency.  There 
is.  with  the  eyes  shut,  prououni-ed  catalepsy,  L>nc-heiine  rcftn-eil  this  peculinr 
symptom  to  the  loss  of  a  spw-iat  sfn-te  which  lie  tt^rnu-d  *' mu*^ular  sense" 
(rotisrienre  nni.irnlnirp).  .According  to  our  present  conception  of  hysiteria  we 
must  umloiihtedly  regard   this  symptom  as  purely  psychical. 

[The  various  an(e8tlietiia8  and  many  other  symptoms  of  hysteria  miglit 
oflfn  be  termetl  more  properly  "  dtlusiuns  of  nut-fcelitig."  I'atifiila  with 
hysterical  blindness,  fr>r  exainpU\  when  prisms  arc  ])liK'ed  before  their  eyes, 
«j  that  they  iiniifiinc^  ihi-y  are  lookinjf  with  the  w>und  eye  when  tliey  are  really 
looking  with  Ihe  "  blind  "  eye,  can  sonu-limes  see  very  wi^II.  When  hvfmotizeil 
such  jiiitieiits  can  nfall  thai  Ibey  have  \n-*-u  Lniiflu-d  or  pricked  in  the  unie^- 
thctic  area,  etc.  This  is  often  mistaken  for  deliberate  siniulation,  but  it  is 
really  another  instatUL'  of  (he  psychical  nalun-  nf  the  disease. — K.| 

The  much- discussed  and  peculiar  symptoms  of  transfer,  as  well  as  melal- 
Inscopy  and  allii!i!  symptoms,  will  he  lueilticHied  behiw. 

Thus  far  we  have  spoken  only  of  ana-sthcsia.  but  we  very  often  lind  in  the 
hysterical  certain  hyperffsthelir  repions.  Tbi^e  hypentslhesias  arc  so  char- 
acteristic that  we  uinst  reckon  tliem  among  the  hysterical  slif^iata,  and  niuut 
therefon*  look  for  (lieiri  in  every  case.  Sometimes  (he  physician's  attention  is 
9S 
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called  lo  these  places  l)ecause  tlicy  arc  the  seat  of  eniistaiil  slight  or  »«we 
pain.  In  other  ea!**'S  the  tenderiiiSfi  ap|>Mir-«  mtly  u[k>ii  [in-Asiiro.  The  hv]»T- 
aii>the^ia  may  l>e  no  ^civat  thai  the  |Nitient  i-aD  itcaroely  boar  the  slifflueft  toiuh. 
Of  course,  the  hvitenf^jlJiesia  U  vorv  floni-ly  coiinectei)  with  the  (iinditiim  of 
(he  iwlicntV  Htli-iilidit.  II'  ihe  Ihniighti^  Ut  iliverteil.  I'Vi-ii  linn  prcsfUn^  it>  nrtm 
not  notieeii  »1  all.  Wi>  Mti*  i-leurly,  tlien,  that  wc  usually  have  U%  ilii  hen*  vitli 
a  "  psyehieal  liyiR'iu'sthejfia." 

The  hyperft>8thetic  «potA  are  either  quite  extensive  or  quite  circunucribed. 
or  even  limiteil  to  niie  ilefinile  >>poL  Tliey  may  lie  lu'Hr  to  nr  in  thi*  itiitUit  M 
anawlhetie  ureas.  Tht-y  nre  relativelv  rarwl  in  the  exlreoiities  antl  inorv  c«ni- 
liion  [III  the  heai)  iinil  trunk,  eHp'i:^'iullv  on  the  slerniiin.  on  the  nidi's  of  Oiv 
chesl,  under  the  riianiiiiie,  etc.  Most  cununon,  am)  then?forp'  t'sjx'cially  cbar- 
aoterislie,  i»  the  hyiHra^lhe^ia  of  tlie  verlehral  column,  and,  in  wouK'n,  of  tbr 
lower  abiloininal  region  ("ovarian  |)ain."  "ovarie").  The  latter  term  is 
i-uiivenit'iit.  bill  hy  no  nuiiiis  corn-ul,  f^im-e  really  we  have  only  u  Ifnilerni-w^  of 
the  Nift  [larlK  in  >;fiH>riil,  uliich  is  at  ruii-e  miiiei>abto  on  <1ii)']i  [ircfMiire.  and  «e 
do  not  have  solely  or  ehielly  a  tenderiH*j'  of  tlie  oi'ary.  We  usimlly  find  ortin' 
only  on  one  side,  oftetier  on  the  li>ft  than  on  the  right.  Antth>^>iiH  gyrtiptnoH 
in  men — lenderiie;ifi  in  ih<?  j^Toinn  or  the  lestielei! — are  \q*9  roninion.  Ilyper- 
sfithetiia  of  the  vertebral  (fllunm,  hymterical  "spinal  irritalion."  is  even  mot« 
ini[M>rlant  for  diagnn-sis  thtiti  ttvartp.  The  hyiH-ra^sthi-sia  nlTefliJ  eilhtT  the 
whole  spinL'  or  merely  stin^Ie  portions  of  it.  often  only  single  vertelim?.  It  may 
attain  t<o  lii^li  a  ilegn-e  that  the  iKlighlesi  loueh  of  Ihe  skin  ovit  the  verlHinc, 
or  somewhat  dn'p  pn'ssure.  may  oau*e  the  liveliest  outcries  anil  fthriakiug'. 
This  nyniploni  is  alrnoiit  |>athopnonion!e  of  hysteria. 

The  relations  whieh  these  hypenittthetic  n>gioni*  have  to  Uie  lu'Klerical  a 
tafkfi  are  very  irii|K)rtaiit,  iiiul  they  have  then-forn*  proenriil  for  thrm  tlif  naini 
of  "  hysterng^eiiMiis  zone.'*."     We  will  .■i[H'Hk  furtln-r  on  this  jHiint  in  (It-si-ribi 
the  hysterical  atlac-kFi. 

Jfy|>era?*^thesia  in  other  censory  rejiion*— abnormal  wneitivenese  of  Uic 
ear,  ete. — also  oc-eure.    Thus,  some  ca^s  of  hyiitcriral  blepharo«|wam  Boem  l 
be  due  to  an  itnimKlenitp  MMtsitivent-ss  to  li^ht.     I'ntiiiually  ><harp  hearing 
noted,  esperiflllv  during  the  hvsterieul  altaeks.     M''re.  too.  lH^long>i  the  averrtion 
(if  tiiuny  piitieiilN  to  ti>rlaiii  odors  aud  tlavnrs  mid  tin-  like. 

We  may  aUo  uienlion  in  tliii^  plaee  Iiystericul  paitid.  They  can  ecarcely  be. 
fteparate^l  strietly  from  hyjiterieal  hyperiei-the^ia:  at  Ica^t,  ainioett  all  hr^terieal 
)>attenls.  who  roni^tlain  of  pain  (in  Ihe  hack,  in  the  face,  in  tlu>  arnii'  and  le^A, 
and  verv  ofli-ii  "all  over"!),  stiite  that  these  pains  are  inen.r,lP«l  by  nmtioil 
and  pressure.  The  more  tht*  patient's  p-wral  ili«|»iisitiou  i;^  ditiluHuil,  the 
nioiv  lie  thinks  of  hiii  pain  and  the  wonie  it  Uroines.  If  Ihe  patient  in  IniiiH'il 
with  other  thJUfiH  lie  forgets  his  pain  entirely.  Suggestive  innuem-es  (n'rff 
infra)  are  of  great  ctTtv-i.  TbiTt-  can  then-fore  be  no  dciibt  that  tbe^te  feeling* 
of  pain  an-  of  i  purely  ppyrhieai  nattiiv:  they  are,  so  lo  speak.  "  iniapinarf 
pains,"  hallueination»  of  pain,  or,  if  we  please,  "  ei-nl-rnl  piinA  "-^i.  e.,  cfiitral 
psyehieal  exeitaiinns,  whieh  are  manifested  subjectively  as  pains.  The  hyuter- 
ical  nature  of  the  pains  ran  frit|uenlly  I»e  rcH-ogiiiwil  by  the  exjHTienceil 
physieiftu  by  the  iiswK-iated  gfiierul  psyihical  exeileinent  and  a-tiology.  hy  tiie 
exaggerated  manifestations  of  pain  and  similar  eireiitiistanees.  A  pAtienl  wiih 
true  appendicitis,  for  example,  lies  ra  quietly  aa  poasihle  in  order  not  to  in- 
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create  the  pain,  whereas  the  patient  wiih  hyi»ti?rical  entcralpia  tospe:-  rc.*tle*isly 
in  bi'il.  This  rt'stlofipiipss,  hnwfvcr.  u  not  Toimd  in  nil  hyj'tprica]  pubjecta. 
ll_V(»tPTical  [iJilnrt  .-otiu'liiiu's  hi'mHiii!  vorv  ini|inrliiTit  lMi'aiiT*i'  tlit'v  r<'iKler  the 
(lalk'nt  inaclivi*.  Tlirn'  un-  hyU-nvni  [mtivnU  wlm  lie  Hn;  wlmli^  iliiy  uri  (ho 
wifa,  IftH-aitHt'  iht'v  (.■«»»(»(  !>iir  a  limb  "on  accouut  of  jiain."  Mf)1(ius  and  oth- 
ers have  dt^Tibfd  liuch  especially  iironotimit^d  ^ut^ni  under  the  name  of 
*•  fiJfinrsiii  iitgrra."  In  our  iipinion.  there  i:*  no  Tr'a^ion  for  wi«hin;i  in  make  a 
separate  ihswise  of  suth  t-aci's,  bocamsf*  such  Lonilition*  oftou  onnugli  occur 
alone  or  as^ciatod  in  Tarioii.s  ways  with  citl»>r  M-Mi[itoiiih  in  rnytm  neurasthenia 
and  ]u>tfr)}i. 

Hysterioal  Paralysis. — Hysterical  paralysis  is  frecjuenify  an  iinine<!iale 
w^qiu-l  to  !«.imu  viok'iU  rnetitiil  e.vciti'nifut  (for  example,  "paralysis  from 
fri)^ht"),  t>iit  it  may  come  on  frraduailv.  Hysterioal  paralysie  is  indubitably 
of  ct'ulral  orijrin.  It  is  a  jmrnlysiji  of  the  rill.  The  patient  has  lost  the  power 
to  will  a  conlrflftion  of  llif  alTwtfd  inuseles.  Ont?  always  hai^  the  feeling  that 
the  jNitient  eotilj  inovi?  tlur  jmnilyztHl  IJiiili  perfiftly  well  if  the  only  claiired 
to,  ])iit  ulie  ennnot  Wring  tlip  will  to  Im^ht  on  i(,  and  tills  inaldlity  is  thf  real 
troiilih'.  It  al'ij  «fin!r  a  r(niarkat)le  circumtitaiRe  that  liyj^tt-rical  partilvjiiti 
often,  but  cif  couriMj  not  always,  affects  only  certain  combined  niovenieuti^. 
ilany  jintlents,  for  instiUice,  ean  move  their  Ie>rp  very  well  in  bwl.  hut  they 
cannot  walk  a  step  ("  alinxia."  r'uh'.  infra).  We  have  wen  an  hyslerlral  writing 
pand\>is;  the  right  ami  was  not  paralyzed,  but  it  utterly  refufied  tfl  mal«  any 
alteTript  to  write. 

The  eilreniitics  are  most  fre<|uently  paralyzed,  particularly  the  lower 
limbs;  hut  liemiplegia  is  not  ospcvially  rare.  A  very  common  nianifeiJtation 
ia  lofwnf  the  power  tc(  t;t«nil  or  walk.  The  imticnt  lies  In  lied  or  rm  a  sofa,  and 
ponietinses  while  tliiis  n-i-lining  t-U'  c:in  flf\  anil  evli-nd  llif  Irgw  very  well; 
biri  as  siMui  as  she  ia  urged  td  slaiui  up  or  walk,  the  knw>i  tiouhle  up.  llie  pa- 
tient begins  to  tremble,  the  respiration  grow*  rapid  and  cdnvuUive.  and  there  ' 
IB  ]»ot  llie  ^ilighitvt  I'ffort  mailo  (o  nmve  the  legs.  In  France  the  names 
"  (T.t/iflid  "  and  "  u(m.<m  "  are  used  for  these  eonuiron  bysterical  syniploinH.  If 
only  one  leg  be  pnndvzed,  the  gait  it;  often  very  peculiar  and  rharneterii'tie. 
The  sound  limb  makes  liuig  .slriih-s.  whili-  the  j»anilyze<l  one  is  hflil  perfectly 
rigid,  and  often  it*  dragged  along  with  a  loud  sbuffling  Kound.  The  arnis  arc 
niiicli  h.'sn  often  alTectt'"!,  TIr'  nicial  mnsch-s  «re  lianlly  ever  panityzed,  al- 
though iIht  may  l»e  involved  in  heniiplfgia.     We  oiiee  naw  hytfterical  di[)!opia. 

in  regard  to  the  more  precise  form  of  the  paralysis,  both  flaccid  and  .spastic 
paralyscti  occur  in  hysteria.  In  many  cane?!  of  hysterical  parjilysis  tlie  tendon 
reflexes  may  he  so  exnggerji ted — nay,  there  may  even  lie,  aa  we  have  rep4-atedly* 
WH-n.  fuch  a  lively  ankle  clutiiis— (hut  one  is  at  first  disposed  to  think  of  actual 
pjiinal  piiralysiit.  In  other  ciiscs.  a>  in  paralysis  of  an  nrni.  the  ]taralyze<l  limb 
hangs  dowu  completely  llaccid.  The  paralyzeil  parts  are  often  at  the  same 
time  completely  anjesihetic  (a  circHmstance  which  may  often  be  distinctive  in 
diagno^ifi),  but  in  other  eases  they  are  normally  pensitive  or  eren  hyper- 
jest  belie. 

HyftericaJ  paralviiis  of  the  vocal  cords  is  very  often  seen.  The  voice  is 
generally  lost  suthlenly,  and  Ww  patient  can  talk  only  in  a  whispi-r— hysterical 
aphonia.  On  larvngoscopie  examination,  we  are  often  struck,  at  the  outlet, 
by  the  anaathesia  of  the  pharynx  and  its  lack  of  retlcx  c:(citability.    We  find 
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no  traci'  of  nny  mintoniual  l<vion  of  tin-  ctmls,  hut  mcivly  that  they  an;  psMir. 
Tlu!  ^'lnl.ti^  rnniKil  lie  compU-ti^ly  cttwed.  ami  •'oiii''ti[in*i.  (lu»  vomi  i-orrij-  aciuslU 
bcroinc  widr'i'  rtpart  upon  every  elTnrt  at  |)li<iiniliiTn.     'Flu'  (Mitfont   iJn-n  ^^««k^1 
fxflusivi'lv   in  a  hIukiht.     Hviiteriiiil  iuuIimii  (jviite  riimly    fnllow-n  hv'fiiLTUalJ 
apliniiia.      TIk'   jwlienLs   ciittrfty  Iiiho   vohiiitary  control    of   ilieir    i*j»ce«'li  Jip 
paraliis.  aiul   fiiiiilly   Iwh'^iih*  (-(^miik'tcly  <lumli.     We  will    a(sf»    in>.'nli'in  IktI 
iiviitpriral  Mammpriii).'.  iiltliou^h  i1  should   (Tinn;  pnitM*rly  fw  ctjisi^fl   vrtth  il«^ 
tpajiiiiodic  hysterical  symplonii*.    The  voluntanr'  quiot  iiinorvation  of  lltemos-j 
cliw  nf  iirtiiMilntion  is  affwlMl,  wi  (lint  llie  spijwh  is  altrrrd  in  (hr*  mot^t  p<?ruliAr 
M'ay,  by  mnillc«i  spa'^iiiiKlii.'  iilii>iiiliuvl  movement*',  grimacex.  etc.     We  iun»] 
very    often    nliservcil    siieli    livstericnl 
tiigturl>aiict's  o[  six'wh    (slHtiitiieritij{ 
or  muliiirn).  *spe<ifllly    in   iliildrcii 
(a«  a  result  nf  fripht).     A  lose  of 
the  power  of  vrritinp  may  i^onietimea 
l»e  asw«-iati-(l   with  the  dumhnen*  in 
an  iiiU'reslirig  way. 

Hysterit-al  jjarBlysis  of  ilcglnti- 
lioii  is  luiM'h  lesa  rre<]UP!it  limn 
])flraly»!!s  of  the  vncal  cords.  If 
thr-n'  In*  (ivs|>lmfii(i.  it  is  often  rot 
an  ea^y  iiialtfr  lo  ili'tj.Tmiiie  whether 
it  is  dutt  (»  paralysis  or  to  sjHiain 
whieh  i'(jiiie.s  mi  at  uiiy  attempt  to 
Bwalluw, 
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FlQ.  310.-  il.\  Mil  r.i  ii!  <  iiiitnu*tiir<'(frnn>  Himii- 
NEVtLLK  (iikI  Kt:uMAitu'«  "  IpunosrapliiL- 
il«  111  SidiM'tri^rp"). 


KiQ- 220. — Coalfnctvil  i-"-»iii"ii  .  foot 

in   IrauDiatic  hyatcnji   (pcnruiui   libKxva- 


Hysterical  Contractures. — (Contractures  may  occnr  as  iwlated  phenomena 
or  in  comhiufltion  with  other  symptomii,  6uch  as  anesthesia  or  {Mralysis.    The^ 
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are  caused  hy  unnsnally  strong  tonic  inii^ular  contrnctionR.  The  starting 
pnint  r»f  llif  irritnlioii  in  n^rtjiinly  in  the  ft;titr«l  ncrvoiiM  nv»iU'm.  Sonu-litins 
t1n'  nKitrachin.N  arr  (priiponiry,  liiil  nftni  llicy  arp  flmrarNTizcd  h_v  tlicir  in- 
tensity ami  llii;ir  jrivat  i)«n*iiileiK'y.  The  t'xtri'iiiitics  .tiifTor  imint  fitsiui'iilly, 
althoitpli  (Ik*  trunk  or  tlip  back  of  the  neck  may  be  affoctt-d.  In  tht-  hands  and 
fvtit.  Mj^peciiilly  in  tin-  tm's.  flexor  contractu  res  ]trt*(li>iiiinal<*,  liiil  in  tliL-  liiim*r 
joint."  I'xIeiiMir  rcintrnrlim's  nn*  l\w  riili*.  Alllioufrh  iiinriy  vflrictii>s  (H-c-iir, 
Bonie  forms  of  eontrinlure  arc  cn^H'cially  i'linrnftt'rii*tic.  Aj>  an  exiiiiiple,  we 
wilt  refer  to  the  ai-i-onipanving  iilui'trations  (  Kign.  2lfl,  380). 

TUc  relation-  of  hyritcrical  <^'«ntraclurw  to  tlie  articular  n'-uralgias  have 
nlrca'ly  ixrn  mentioned  (i>age  i84(.  They  iimy  occur  in  heniiplegic.  para- 
plegic, or  irionii[)lf;^i<-  form.  Tliey  often  follow  an  livslcrirnl  convulsiivi'  iiUiii.'k 
(vide  infiu).  All  h\Nterica]  criintrBi*lui-i'-s  di.su|ipcar  nirnplelely  in  chloroform 
mireoKJs,  after  the  us*  of  an  Esniarch  bandage,  uuJ  in  deep  sla-p. 

Vasomotor  Distarbances.  Secretory  Disturbances.  Symptoms  in  the  In- 
ternal Organs. —  Itt't^ides  the  Kcns'irv  and  ontlnr  svinj>t"ins  jiifd  lie^crihed. 
other  syniptuiiis  occur  in  hyslcriji  wliieli  hill  under  the  domain  of  the  va^o- 
niutor  and  jieerelury  nerves;  hut  in  our  opinion  we  wlinuld  i-jte  lii-re  with 
positiveness  only  those  syrnptoiciH  which  we  lind  to  lie  dejiendent  direetly  or 
indiriH-tly  npon  p<yehicrtl  prtM.-esse.>i.  In  tfiit*  duniuin.  iiowever,  the  credulity 
of  mimy  jOivwi^-iiijis  ha;-  brought  in  light  a  mass  of  apparently  wc.nderful  and 
itiexpiicalile  olweivationn.  which  are  not  proof  against  rigid  criticism. 

In  the  first  place,  almormal  arm'iiiia  nr  abnoniiai  fullness  of  the  vej^sels 
(a  cool,  pale  skin  In  the  one,  a  hot,  red  skin  in  the  other)  is  not  infrtMpienl, 
and  poiiils  lo  vasomotor  itirtiieiices.  Siuci'  nc  know  thai  the  vascular  nerve* 
an-  iuliueneed  in  a  high  degree  \ty  the  enmtions.  wc  can  probably  as:'unie  a 
central  origin  for  these  symptoms.  Hemorrhage;,  fi-om  internal  orpanw  are 
harder  to  explain:  they  are  apparently  not  uncnnniinn  in  hysteria,  anil  they 
liave  often  lieen  ivferrt'd  lo  **  nervous  vasomotor  iuflueneesi,"  hut  in  our  opin- 
ion we  niusl  In*  c\ln'iiiclv  gminli'd  in  hucIi  an  assiiinpl  imi.  We  inosi  fnijiifiillv 
siH*  iiysterieal  lu'iiialcniesis  or  hysterical  Imnvoptysis — thai  is.  the  rvaeiuitinn 
of  tilood  Trom  the  mouth,  either  with  cough  or  in  a  way  suggestive  of  choking. 
Inexperienced  physicians  have  thus  often  licen  led  to  a  false  diagnoais  of  dan- 
geroujs  pulmonary  disease  or  gastric  ulcer;  hut  if  we  look  more  chwiely  we  shall 
find  Ihat  llic  hlnofl  i-vaciialeil  is  iif  a  i-h^ar  rasplHTrv-ifil  color,  is  mixed  uilh  n 
good  deal  of  mueu^  and  sulivaj  anjl  is  of  u  thin  tliiid  eoasistency.  The  whole 
amount  is  seldom  nmre  than  2  or  3  ounces  (fld  Lo  8*)  c.v.).  If  we  inqnjre 
more  carefully  as  to  its  origin,  wc  can  usually  find  a  :<ouri-e  for  the  blood  in 
the  gmns  or  in  the  oral  or  pharvngeal  mucous  nieudtrane.  There  are  often 
p[iH.'^niodic  chnkings  or  hii-coughs.  hy  which  a  hcinnrrhagc  of  the  mucous  mem- 
hrane  is  mithaniciilly  [(roduced.  It  ts  also  eerluiii  that  in  many  i-aw^s  inleji- 
tionul  fli-eeption  on  the  part  of  the  patients  may  lie  at  tin*  IhiHoiii  nf  the 
hemorrhage.  We  must  he  exin;inely  cautions  in  hemorrhages  fnuu  the  gen- 
itals, from  the  skin,  from  the  palms  in  the  "stigmatized,"  i-lc.  We  once  ex- 
posed an  hysterical  woman  who  had  for  years  produ<*tl  the  most  extensive 
gangrenous  spoLs  it[Min  her  skin  bv  caustic  soda! 

Finally,  among  the  va.-omotor  disturbances  we  must  mention  one  symptom 
whose  significance,  in  our  ofiinioii,  has  not  v<"l  \»vn  siitiwfaetorily  explained — 
we  mean  hysiterical  fever.    In  severe  hysteria,  espevially  at  the  time  of  severe 
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Attacks  an<)  ptsychicAl  disturhancfs.  other  obttenfrx,  aud    W(*  our>M^lre9,  him 

rep«ati?(lly  sfi?ii  high  fclirili-  ti^iripiTnhiros,   10(1*  F.   (11*  C.)    unci   more;  M(l 
liu't^L"  teinpL-ralure^  t'omt'  on  jn  a  vi-ry  irn-fTiilar  manner.     In  none  of  tlio  cuo 
under  our  own  c)l)f!<rrvjition.  however,  ccmld  wp  whnlly  t'xclufjfr  the  jnx* 
of  simulation — that  is,  f»f  pmJucinjr  a  rise  of  the  mercurj-   by    rubbii 
pressing  on  the  thormonieter.    !n  nil  the  nieHAiirt'nipnts  wl»  iiuide  nuri*eltei 
tho  rei-turn,  fho  loiiijM'raturi*  was  normal,  whili'  l]w  hif;h  fevor  was  alwiiy-  -«i 
lo  iM-ciir  in  *nir  nl>s*Mit'p,     We  therefor*'  n>i'<»iniru'iiil  ihf  g^rcratifsl  cuiilittn  uil 
reference  to  thif*  jwiiit,  although  wc  will  ndmit  that  a  rise  of  temperature  nil 
otfur  from  purely  ncrvnu>^  cause*^ 

Anomahes  of  thi>  secrotory  and  excretory  organs  have  aUo  been  met  wit 
in  hyst^^ria.     Many  iHiIieiits  have  a  remnrkahly  dry  pkin.  whilp  others  -»fir 
tiitifs  perspiff  very  fn-ely.     Tin-  wtTftinn  i»f  salivji  is  nuhjeet  to  Aiinilar  nn"! 
fiioationrt.    Very  ri'nmrkahh^  olwu-rvHlidii!*  have  bfen  rnade  in  a  few  ctue^  wil 
regard   to  hysterieal   iHfhnria:   for  diiys  only  a  very  siiiall  anmiint   of  ariii 
ItQS  been  pusscd.  althonjjh  there  ha.-i  been  iio  retention.     In  one  c>aKe  o(  thi 
eort,  ob!»erved  by  Chareoi,  there  was  violent  voniitinp  at  the  same   time,  at 
the   voniitn^    was    said    to    onntain    a   ronipiiralively    iar^    amount    of   nrvA' 
{vicarious  exoretion).    Such  obser\'atinn)<,  whiih  are  vory  few  in  number,  lut 
at  presi*nt  nnt  sii»K-i-]itihle  of  an  exiu-t  explanation,  hut  ihc  ^^iiitpirinn  of  siino-i 
lation  does  not  weni  to  us  wholly  c.xehided.     Hysterical  jmlyiiria  o«x'Hr8  mot 
frei]nfnlty  than  ischnria.     A  large  amount  of  M-ry  lightK-nlored  urine  of  ]t 
spfcitic  gravity  is  exen^ted.     This  polyuria  if  in  many  inslaiices  morely 
result  of  oxce!<eive  ingesilion  of  liquids.     l'olydi]>sia  (excesttive  tliir&t,  or  pmt 
tthly,  to  Hpi'iik  more  eorreetly,  n  morhiil  temleiiey  eonstnnlly  to  drink  Wflterjj 
is  a  verv'  frequent  symptom  in  hysteria,  purtifularly  at  the  close  of  an  hr»*j 
terieal  iiltack. 

The  digi'-stive  dii^turbanccs  which  many  patients  have  are  tnatnlr  such 
have  already  been  discussed  {vide  Vol.  I)  under  the  head  of  "  nervouF  di 
pepsia."'  C'olick)'  pains,  obstinate  constipation,  oecaiiional  diarrhea,  nnd  aim- 
ilftr  symptoms,  are  by  no  meane  rare.  Hysterical  vomiting.  esiJOtNally,  ofleO' 
}ilays  a  very  grful  piiri.  sirire  it  may  very  itiiich  inipiiir  llie  patieiu'n  nutrition. 
In  other  cases,  of  ci»urse.  Ihc  patient's  well -nourished  appearance  ia  in  striking 
eontrai^t  witli  her  stutenicnl  ihai  ^he  ^' ho^  to  voiuil  everything  up  af^in." 
H^vsterical  tympanites  also  desorvps  mention.  It  is  due  to  the  nceumuUtioa 
of  a  large  amount  of  air  ami  gaA  in  tlie  intei<tines.  't'hi:*  may  U>  in  part  ili» 
result  of  a  sort  of  jiaralysis  ("atony")  of  tho  niuwular  coal  of  the  ftoinuch 
and  intestines,  but  another  freipient  cause  is  Ihe  swallowing  of  large  nmnuntii' 
uf  air.  Perhaps  the  jiatienl  diK-s  this  on  purpose.  Tlie  pn»minene»?  and  ten- 
sion of  the  abdominal  walls  may  be  so  considerable  m  lo  siniulale  g^rave  dts- 
easeji,  such  as  peritonitis,  a  tumor,  or  pregnancy.  Doubts  of  this  i*ort  can  al- 
ways be  dispelled  by  inducing  ann'sthiwia  with  chlorofonii.  H  is  po«gible  to 
remove  tlie  gas  completely  in  a  .short  time  by  pressing  upon  the  abdomen,  or 
by  introducing  a  long  (ulie  through  The  reetntn. 

Sometimes  there  are  symptoms  referable  t«  IIh'  genitiil  organs.  It  ha-s  bet?n 
already  poiute*!  out  that  Ukj  much  prorninence  was  formerly  given  to  the  in- 
fluence of  sexual  diaeasea  in  exciting  hysteria.  U  h  also  true  that  nervous  de- 
rangemeiita  of  the  genital  organs,  as  of  all  the  other  organs,  may  Ik  among  tlie 
aymptoms  of  hysteria.    Many  pains  and  liy|>erffisthetic  conditionti  of  the  gooital 
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organs  must  in  particuliir  Ik;  «o  interprpted,  while  cftexwting  rlisturhance*  of 
nieiistnialioii  are  often  to  be  rcgitrdpd  «»»  t-oiinliimte  svnipionic.  We  can 
alsn  rfadity  uiititTiStJind  lliat  sfximl  rflaluuis  often  inflm-nci'  vitv  fstitalilp, 
hysterical  iiiJividuals  to  no  slight  extent,  as  is  indeetl  very  frc«niently  bc- 
Irayfd  liv  tin-  (!liarat:t«r  u{  their  halliKiiiations  utid  tlieir  ulterances  wften 
delirious. 

General  Hentai  and  Bodily  Constitution  of  the  Hysterical. — If  we  regard 
liyftoria  a^  ii  iIim-ji-c  hIiicIi  is  i'>.vt'tiliHlly  ((sycliiciil,  lAiiicli  i.-^  tlic  only  correct 
view,  it  will  not  seem  strange  if  the  whole  mental  eonnliliilioii  and  nature  nf 
ihv  patient  shnw  upwial  ixtMiliaritic.".  In  many  caws,  thcrefftre,  the  psychical 
enndiiifin  of  the  hysterical  is  so  characteristic  thiit  the  physician  can.  from  the 
pjtientV  nature  and  demeanor,  fonn  his  concluitiona  as  to  the  form  of  her 
dit«eB:<.e. 

Hyt^terieal  ]M>rt:nnH  are  irritable  and  emotitmal,  oai^ily  deprnt^MKl,  (umKilive, 
whiniHical,  anil  giihjcct  to  vitilent  extremes  nf  feeling.  Tliey  arc*  inclincil  to 
exaggerale  tlieir  tiiiiTeriiigs,  exact  a  great  deal  of  atttinlicm^  and  arc  anxious 
tn  excite  sympathy.  'I'hey  have  little  energy  or  force  of  will,  but  they  arc 
»ly  and  obsjlinate  in  carrying  out  any  jK.'t  desire.  Again,  they  can  he  very 
amiable  and  attrat-ttve  if  they  take  the  fancy.  They  ai"«  often  shrewd  and 
active  mentally,  but  hysteria  is  also  not  infretjuently  seen  in  did!  and  stupid 
|>er8ons. 

Thin  brief  sketch  reprenwits  many  castw,  as  wo  lutve  j*aid.  but  not  all.  The 
pattentti  to  whom  it  refers,  ae  a  rule,  present  no  very  great  disturbances,  bnt 
complain  merely  of  all  miHs  of  genc'ral  ihran^i'nient^,  honu'tinitit  of  one  kind 
and  sonietitnes  of  another,  and  y»'t  are  able  ta  perform  their  dnily  duties  toler- 
ably ivi'll,  A  ease  of  puridysis.  contracture,  or  other  inii-K>rt«ail  IiK-alized 
hysterical  troulde  may  not  present  any  marked  mental  }ietiiiinri1i(w.  Often, 
of  course,  the  patient  conceals  them  from  the  phyjiician.  ami  the  psychopathic 
nature  of  the  whole  mental  constitution  (''character  ")  h  tinally  revealed  only 
by  a  cbijier  acipiiiiuUiU'i*  wjlh  the  piitiont  imd  her  picvintis  life. 

With  regard  In  the  geiU'Di!  physical  co!ictitiiti4iii  nf  hysterical  subject*;,  il 
has  already  been  mentioned  thai  any  bodily  wt-akncss  favors  the  development 
of  the  disease;  and  yet  hysteria  is  by  no  means  contined  tn  the  ill-tiourisheti, 
weakly,  and  aiia-mic.  On  the  contrary,  many  patients  »wm  to  be  in  bhKPming 
health  and  well  nourished.  In  a  sev'ere  ease  of  hysteria,  however,  the  effects 
of  the  disease  on  general  nutrition  may  be  very  distinct.  Little  food  is  in- 
gested, ftU'Cp  ifi  disturbed,  digestion  is  affected  {vide  infra),  and  the  bodily 
health  is  gradually  underiiiiiKil, 

HYSTERICAL   ATTACKS,    CONDITIONS    OF   SPASM,   ETC. 

M'hile  Uio  fiyniiJlnniK  thus  fni'  dcHTihi-d  iin-  liir;;ely  c(f  a  jiernmnent  clmr- 
acter,  paroxysmal  nervnus  symplnnis  are  alsft  common  in  hysteria.  Tfio  diag- 
nosis of  the  entire  morbid  condition  is  often  made  trrtain  by  thu  onccl  of 
such  hysterical  attacks,  which  are  oftGn  very  characterislic.  and  their  signifi- 
cance is  readily  perceived  by  the  experienced  physician.  There  are  some  casea 
of  hysteria  whicli  run  their  course  vntirtdv  fnv  from  the.-e  attacks,  and  present 
onlv  certain  permanent  nervous  symptoms,  such  as  paralysis,  contractures, 
awesthesia,  etc.;  but  thur^  are  aIj<o  othtr  patiwts  in  whom  Uie  hysterical  at^ 
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taoks  dnminatc  tlip  whole-  pcene,  and  are  (Sometimes  the  nnly  nianifesUtwiu 

of  the  (HfeaM'.  An  hystoricat  attark  is  not  infrfqiipntly  thp  fto^innin^  nf  Tte 
trfiul>le.  i'S[tf'(irtlly  in  lUitnv  (ruses  wln.'rv  tin*  iliscasi-  is  L'\rit«"*I  liv  friplil.  rUr^ 
fliir)  uhcn-  Itii'  atUitk  fdlliiHs  iiniiii'iliiili'ly  ii|i<in  llit>  iit^yi-lilt'ifl  p.\cil*'iiii'nt. 

In  regard  to  the  wtltjIv  nnd  llic  variety  '>f  liie  lijT<toricfll  uttdck;:.  thry 
are  so  msnifold  that  au  exliautitive  account  of  all  the  pOHiiibilUi(w  cannot  l>en 
be  uiven:  biU  certain  fpnturc;*  iiiiH  di^tailrt  are  m  crmmion  in  I  hern,  and  nriiT 
fo  oftrn.  that  a  ronriiilcriLiiiiii  of  Ihuni  i^  oftim  iu  itself  siiiHoiont  f<ir  ii  i-firnx-t 
diaji^nnsis. 

The  Jiiihlivt  form  of  1he  hyuterii'a!  ntlJick  winisisls  of  (he  dcvuliipnu'nt  of  i 
ftwliii^  of  dijilrpsm,  unxiiHy,  vertipo.  and  c-s'jMM.'ially  of  a  ]m»  of  voluntary  c<id- 
trol  of  the  lioily.  Tht^  patient  a'lnk^  on  a  iM-d  or  t'liair.  <'Iom*n  (ho  ovffi,  nri'! 
bemineri  incapable'  of  acrtion  or  ^I)^H'fh.  Mild  svinptonisi  of  motor  irriUtiiiui 
ti^nally  oiihui'.  iiiohit  fonnmmly  an  afwleralion  of  n-spiration.  ;»i'n<TaI  trtmior, 
u'inkin};  of  the  eyes.  etc.  Mild  hpaslic  tiyiiiptnms  in  the  phtiryriKi.>iil  n>u.^'W 
and  the  tlinphnijini  arp  not  iiiHMrntnon.  There  is  wry  often  a  iJvtdy  palpita- 
tion during  the  utiaek.  The  face  ia  sometiniea  quite  red,  but  in  other  caie» 
pale. 

In  stieJi  niihl  attaeks  any  impartial  observer  has  dividedly  the  itiipre»«)ott 
tlta)  the  patient  in  humoring  her  inelinations.  If.  therefore.  bHp  is  che«?nNl 
up,  or  if  1,-iihl  M'Hter  be  thrown  in  the  faee  or  on  the  hai-k  u'ithnut  too  grvnt 
rejrnrd  for  her  feclint??',  she  ii>*nnlly  soon  regning  her  will  power  and  rapidly 
recovers. 

In  an  unbroken  series  these  mildest  forms  of  attaek  pass  .over  into  Ihr 
fioverpr  type"*,  where  the  elotidinjj  of  eonpcioufinesst  is  greater  and  Ihi'  Kvmptotn^ 
of  motor  irritation  an*  more  S4'vere.     f'otnplete  loss  of  consirioiisno*.!;.  »i  oini- 
tiimi  in  f|tili'[isv,  is  never  sfcn  in  hyslcrii-af  seizures,  but  llierc    ii»  verv  oftfln 
a  marked  eloudtiig  of  i-onseiousness,  and  in  the  severe  forms   morbid  al- 
terations of  consciousne^  (vid«  infra).     If  hysterical  attacks  occur  which 
resemble  those  «f  epilepsy  ("  hystero-epilepsy  "),  we  must  think  of  the  possi- 
bility of  a  eninbinaliitn  <tf  (hf  two  dis«-nM.'H;  l)nt  usually  the  form  of  the  hystar- 
ieal  ennvidsion  is  essentinllv  dilTereiit  fnmi   thnt  of  the  epilopiie.      In  sererr 
hysterical   ennvulsions  the  ennvnlsive  movements  are  more  variiii.  more  «s- 
tensive.  and  more  i-oinptieate<l  than  iu  epilepBjr.     The  arms  make  thrafthinj; 
and  thrusting  movement*,  and  often  apparently  quite  well-coonIinHte»i  move- 
ments.    Patients  strike  iho  be<i.  and  sometinneji  their  own  ln»«Iies.  with  rlenched 
fists;  they  seizt?  objfx-ts,  such  as  (In-  h(id<h>llies  <jr  furniture,  and  eling   fast  (o 
them.    We  also  see  eUmic  or  tonie  Hexor  and  e.\tens<ir  spasms  in  the  legs,    Th** 
eyes  arc  almnsi  nlwaya  rolled  up;  nmre  rarely  they  eonverge  or  an'  turned  lo 
one  side,  and  they  oft<'n  roll  aUnit.    The  lids  ait  lightly  elositl  <ir  oeensinnally 
open.     There  is  almost  always  trismus,  and  there  is  often  grinding  u{  the 
teeth.    'Hie  trunk  usnnlly  twists  and  turns  the  most  of  any  part  of  tlie  body. 
The  patient  often  hits  lier  liead  violently  against  the  wall  or  tlie  bed.     The 
whiile  IhhIv  may  assutiie  jiositions  whieh  a  hi-allhy  jK»rson  can  s<*anvly  imitate 
without  special  praetii^.     The  best  kmmn,  and  in  fiiet  one  of  the  enninM>n*M 
and  in'>t*t  charHrlerislie.  is  the  arehe<l  position   inrr  <h  rerrlc),  of  whieh  the 
accompanying  illustration  (Fig.  2'il)  gives  an  idea.    Many  patients  rest  for 
a  time  on  the  floor  nupporteil  only  by  the  hi'ad  and  toes.     At  intervals  they 
iUng  or  roll  thoir  bodies  to  and  fro,  drum  on  the  Uoor  with  tlicir  lugy,  throw 


I'Vi.  222. — Hystarrunil  ntlu'N  uiiii  i-lli  Ji  i'r>    (.ptnoiul  obvcrvnUoii). 

ilviping  thcee  noiws.  Of  eourne,  all  lhei>«  spnsmtKlie  oomlitJons  may  be  joined 
in  the  iiuist  varipil  ways  willi  spasms  of  llie  tnink  jiinl  the  <?xtromitT(w.  \\V 
vi'rv  nfteii  find  during  Ihe  liysU-rical  allackir  pmiKiurKfcl  nalaloptic  statts.  If 
the  paticnl  liw  in  bed  with  the  eyes  closed  and  rigid  cjxU'iided  extremilies, 
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we  can  put  the  arms  and  legs  into  the  strangest  positions  passivelv,  and  thfj 
are  kept  there  for  a  long  time  (see  Fig.  222).  In  other  cases  the  cataleptit 
condition  sets  in  only  if  the  eyes  of  the  patients,  which  were  previously  cUntA 
in  the  lethargic  state,  are  forcibly  opened.  Charcot  has  described  a  few  show 
cases  of  grand  hysteria,  in  which  he  placeil  tlie  patients  in  certain  poghuei 
intimately  ass(x-iated  with  some  mental  picture  (attitude  of  prayer,  cniei- 
fixion,  of  frigiit,  disgust,  and  others).  The  appropriate  facial  expreasiwi 
immediately  ensued  in  these  patients,  and  the  appropriate  position  of  the 
entire  boily  was  reproduced  with  the  greatest  theatrical  realism.  We  see  from 
this  to  what  degree  of  suggestibility  hysterical  subjects  (1  might  almost  mt) 
can  l>e  trained. 

One  of  the  essential  factors,  which  often'  gives  the  most  characteristic  stamp 
to  the  grand  hysterical  attack,  is  the  relation  which,  on  the  whole,  the  spasm^ 
often  have  to  certain  coexisting  abnormal  c<mditions  of  consciousness.  Dur- 
ing the  attack  the  patient  is  usually  not  unconscious,  but  she  is  under  the 
dominion  of  morbid  delusions,  and  these  often  mirror  themselves  in  the  oat- 
ward  movements.  The  jiatient  is  wholly  dominated  by  a  definite  circle  of 
ideas;  she  has  hathicinations.  and  passes  through  some  frightful  or  exciting 
event.  All  this  is  most  strikingly  manifested  in  her  movements  and  her  ei- 
pression.  Hence,  in  an  attack  the  face  often  expresses  terror,  rage,  threaten- 
ing, concupiscence,  serenity,  etc.  Very  often  the  internal  excitement  breaks 
forth  in  words,  and  tlicre  is  actual  hysterical  delirium,  the  most  marked  emo- 
tional utterances,  etc.  We  often  observe,  and  it  is  a  fact  of  especial  interest, 
that  in  hysterical  attacks  which  have  come  on  immediately  after  a  severe 
fright,  or  some  exciting  event,  the  same  scene  to  some  degree  is  rehearsed  ovot 
in  tlie  patient's  conscioufjness  in  each  eubsef|uent  attack.  If,  for  example, 
hysterical  attacks  coinc  on  in  a  nervous  child  who  has  l»een  attacked  bv  a  dog. 
we  can  (Hiitc  fn'(|ucntly  n-cognize  again  the  cries  of  terror  at  theapproach  of 
tlie  tlog  in  each  new  attack,  etc.  The  patients  often  talk  continually  to  them- 
selves during  the  attack,  usually  very  rapidlv.  with  fretjneut  rejKJtitions  of 
the  same  phrase  or  word.  Wi'  van  often  succeed  in  giving  the  delirium  a 
definite  direction  by  ([uestioning  the  patient,  or  converse  regularly  with  the 
patient  during  an  attiuk.  hut  usually  the  ]>urc  motor  spasms  again  set  in,  or 
persist  U<r  sniue  time  in  a  Umic  form. 

\Vc  (iinnut  go  further  into  the  nuniorous  details  of  the  symptoms  of  the 
grand  attack  {"  (jranile.  fi'txd'rip  "),  for  an  accurate  knowledge  of  which  we 
niu.-t  lliiink  the  observations  r>f  Chiircot  and  the  scliool  of  I^  Salpetriere  in 
Paris  (  U))urncvil!c  and  IJrgnard,  I',  b'ichcr).  The  descriptions  of  the  French 
authois  iipply  in  general  to  the  griuit!  liysleria  oci-asionally  seen  in  Germanv. 
There  exists,  however,  no  doubt  in  our  mind  that  a  large  part  of  the 
peculiar  svtn|>|oins  <icscriiic(l  by  Cliarcot  were  artificially  cultivated.  The 
liystorical  cases  were  for  a  time  the  "  tnfaiils  r/airs"  of  the  Salpetriere. 
Charcot  took  a  special  interest  in  them.  Little  wonder,  tlien.  that  suggestion 
and  autosuggL'stiou  {riile  infra)  bore  go(K!  fruit.  The  rules  and  laws  laid 
dowTi  at  that  time  rcijuire  to  be  greatly  qualified.  The  French  neurologists 
distinguisli  several  periods  in  the  grr.nd  hysterical  attack.  The  first  period 
consists  of  severe  epileptiform  ^-onvulsions  apparently  associated  with  loss  of 
consciousness.  'J'lien  comes  the  peri<Ki  of  contortions  and  g^and  movements 
(clownismus),  and  finally  the  jwriod  of  plastic  positions  and  passionate  atti- 
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tudcB  {attitudes  pasxioneUfix) .  The  short  and  very  Bignificant  expressions  of 
this  scheme  ari?  of  prat'tirAl  vufuc.  Init  actonliiig  to  tmr  I'spcridu-e  one  can  onlv 
rarely  fxjK'cl  shnrply  lU'd'ni-d  "  jM-riotlM  "  in  tin-  irnlivi(lual  cast-;  the  graiul 
hysterical  attack  is  rather  cnmpowd  in  the  most  varied  ways  of  the  different 
sjiiiptotEis  aliinc  iiionti<iriril. 

There  remains  one  ejisontial  Irait  needed  to  complete  the  pictnre  of  the 
hyBterital  attack,  and  that  is  the  "  an^jp-i'stiliility  "  of  the  piilipiit.  whicli  is 
BO  peculiarly  cliarai-teristic  of  hy^tt'ria.  liy  **  ouggettt ion  "  we  mean  the  arti- 
ficial prriiUu-tion  of  a  definite  psychical  state,  or  a  physical  slatp  de[>endeiit 
on  the  miidl,  liy  ariJiisin^  the  H|iiiriipriaie  ideas.  In  ttte  general  cliaracteris- 
titw  of  the  mental  conniitutiim  uf  many  hysterical  persons  we  have  already 
liad  to  point  nut  how  nuiLli  and  how  uften  such  patients  let  lliciriselvi's  he 
iloniinalt'd  hy  their  imaf^inations.  Suggestion  is  merely  the  artilicial  fostL-r- 
ing  of  tins  iwyehical  peculiarity  and  its  Bpeoial  applieation.  Tlic  more  we 
try  to  foster  and  presprvc  tliis  jM'cnliarity.  the  more  we  leave  uncorrected  th<? 
false  ideus  wliicli  the  jjiitieiits  liuvc,  the  hetter  wc  succeed  at  last  in  making 
the  patients  (iiercly  a  sliiiilk'c«M-k  f<ir  (liieir  ideas.  Jience  the  physician's 
daily  experience  leachea  thai,  as  suggeation  experiments  are  reiwafed.  the 
patients  more  easily  become  susceptible  to  them,  m  that  finally  we  pan  atitu- 
ally  **  do  everything  with  them."  Tlii*r<>  can  wareely  he  any  difference  of 
opinion  as  Id  wliethcr  mich  ini  expcritneiit  ic  cntin-ly  juslilinlilc,  inedically 
and  iiinrally ;  ami  f-sen  I  In?  rf)}*ti'riiig  nf  sug^eMtinii  for  tlierii|n.Mitic  purposes  is 
a  two-edged  sword  whuae  action  is  not  always  rigidly  williin  tlic  physician's 
control, 

Siiggp.ation  ifi  m<wt  easy  during  the  hysterical  attack  itself,  especially  in 
those  forms  wljere  the  pnlii^ntw  hii<-tik,  hear,  ami  answer.  An  snon  as  we  give 
the  patient's  ideas  n  definite  directir>n,  and  tell  llieni  in  a  coivvineing  tone 
that  they  are  in  a  garden  or  a  wood,  picking  (lowers  or  fruit,  that  they  arc 
attacked,  bound,  lying  on  the  edge  of  a  precipice  or  the  water,  etc.,  we  see  in 
their  bearing  and  sikxh-Ii  tliat  they  think  they  are  actually  experiencing  all 
thene  conditions  in  their  dr-liriuni  and  hallucinations.  'I'he  emotional  utter- 
ances of  fear,  terror,  joy,  or  aversion  are  then  often  expn-twed  with  astonish- 
ing art.  In  the  same  way  we  can  suggest  pnralyses.  contractures,  or  aunes- 
thesias.  The  rnosi  interesting  fcatun'  of  it  all  is,  that,  when  the  attack  is  over, 
every  trace  of  rccnlleetion  of  what  happened  during  it  is  lost.  The  same 
patients  who  just  now  were  so  much  excited  hy  some  delinitc  idea,  a  few 
settinds  later,  aa  soon  as  tlto  attack  lias  ceased  of  itself  or  has  artilicially  been 
brought  to  an  end  iififi'  hifm),  know  notliing  more  about  it.  They  have  not 
even  a  viuiishing  recolhHtion  like  llitil  of  a  dreiim  iilmtit  what  tlicy  have  just 
said  and  rione.  even  if  it  be  evprt-ssily  tlescrilu'd ;  Iml  il  is  si  ill  ifiore  i-e- 
nmrkable  that  during  the  following  attack  they  often  remember  very  well 
what  they  have  experienced,  aetimlly  or  in  their  imagination,  in  the  past  at- 
tack. In  such  ca.<i'«  we  can  truly  s])eak  nf  "doubh-  cimsciousuesB."'  Proc- 
esse.-J  of  the  eonccious  waking  life,  however,  often  ri'mnin  in  the  consciousness 
during  the  attack.  We  hnve  already  siild  that  the  actual  event  {jicene  of  ter- 
ror, etc-.)  which  has  giveti  rise  to  the  first  onset  of  the  attacks  is  often  re- 
vealed anew  in  the  delirium  of  subsequent  attacks, 

H^-pnotic  symptoms  are  closely  allied  to  tlic  [jrocc:<ses  in  suggeMinn.  We 
oanuot  give  here  u  complete  review  of  this  field,  which,  ut)  is  well  known,  has 
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Int-n  sn  miifh  studiei!  of  latn.  The  tenrlency  of  hunuin  nnttiro  to  mv?1tn*rQ 
and  tlie  iiiflui'iiif  t)f  Migp'f^litnifi.  wliiirli  tnay  In?  jxitt-nt  not  miJy  witli  Ilie  [*■ 
tients  Imt  I'vi'n  witl)  the  invustigating  phvifians.  aro  the  rcfl^nns  why  tlvr  fal* 
and  IIk'  true  haw  nfii'ii  luni  inix<>tl  in  thi*  aluiXy  of  hy|in4>}:m,  \V(>  niii  nit 
only  that  tmv  ffrcat  advnntv  in  now  ip'OiTully  i-et-ogniw'd.  and  that  is,  that  m»i 
pcrjKinp  of  K-icnlifio  Iraiiiinfr  Iiave  aliaiuloued  the  liy[>othL'sis,  trtioti  fr- 
atxe|]lc»],  of  a  s|if<-ial  ■'magnetic  power"  (animal  nia},'n(!li.'im),  l»y  «  ■ 
"  magnetizers  "  rould  put  their  "  inerliuma  "  into  the  "magnetic  sleeji 
ollit^T  abnorniat  eoixlitinn^. 

Hypiiot<iii  i^  uolliiiLg  more  Itian  the  inteulioiial  artifiriat  production  of  an 
hyslerica!  attack,  or  an  liysterical  psychosis  hy  sufi^csiiim — timt  is,  hv  theaiti' 
of  defiatti'  idea!-  o«  iJit'  person  to  Ijt-  hypnotixed.    Th'-Tft'om,  only  tho!<«  peiw 
can  be  liypnotized  in  whom  tht-sc*  itlfas  liav?  n  strong  enough  inflHvni.'e. 
man  can  be  hvpnotizcd  to  whom  thf  nature  of  hypnosis  is  clfar.     Tlio  f^'^'^enli; 
ffttturc  (if  all  livpnolic  pnoct'^liin's  is  nifn-ly  tn  pmdiici*  in  iht*  iiiOKt   livi-lv  wa 
fwssjhle  tht>  idea.  "  It  will  hap])cii  as  tin*  hypnotizer  say-s."     All  other  thin, 
— the  fixation  of  the  eyw  on  bright  ohjert*.  the  vibrations  of  a  tuning  for 
etc. — are  side  issuet;,  and  serve  morply  to  support  thesujjpestion.     In  all  e«»il 
hy[>notiziiblt'  )wr>0Tis  the  mere  eliisuri-  of  ttie  eyeti  and  the  n^iunrk.  **  Xow 
In  sU'cp,"  arp  I'Oniigh  to  pniihu'e  lh»'  hypnnlir  sltH'p.     I'alients    (tind  ht'n* 
may  aetiially  speak  of  "piiiientit")   reach  this  snggestibillly,  of  course,  nnl 
afitT  they  have  often  been  hypuatizod :  for  the  oftener  the  8anie  action  of 
idea  is  produced  the  more  easily  it  occur* — a  law  whieh  follows  ulao  from  man 
other  experiments  in  llic  psvehiral  donmin.     The  difTer(>nt  forms  of  hvpno 
arc  not  di-^tiiignii^hHltln  frnrii  the  vari^ius  hv^leriral  (innlilionB.     lly|.iiiii^is  ■•  a 
artifieial  hytorical  syiiiptntii.  d(^i)j;nedly  produced,  and   from    this  iilone 
note  the  d«uper  of  all  hypnotic  experimeiits  if  they  are  prueli<*cd  bv  the  ig 
norant.     In  this,  too.  it  has  often  Ix-en  shown  that  we  cannot  become  fn 
again  fmm  Hie  spirit;"  whli-h  we  ejiU  up. 

Afi  a  ndp.  we  rlislinguish  four  chief  formo  of  the  hypnotic  etatp.  whir 
show,  however,  many  tmnnitions:  (1)  The  calaleplic  stale,  in  wliirli  thf  liinh« 
retain  all  the  [.Hinitioiw  artificially  ffivi-n  Ihir-in  (^f  (Ivi-  previnus  ehoptcr). 
(2)  The  stale  of  "  sufj^icstion,"  of  artificially  prfvliu-isl  Imlhieinalions.  If  w» 
put  llic  Imdy  pa:»sivi'ly  into  rertjiln  posiliouu  correspondini;  to  detiiiit*.-  nctf.  we 
ran  produi-e  in  the  patient  all  llie  appropriate  ideas  witli  the  directnes*  of  an 
hallucination.  To  this  i>atpgory  belong  the  well-known  hypnotic  c^fhilittinm 
when*  hypiiotizHi  adidt  ntrn  dance  dnlls.  eat  raw  pnlaliH-s  with  an  Pxprcs«ion 
of  eiijoyiricnl,  ete.  {'A)  Tin-  lelluirjfic  statt^;  that  is,  a  litiite  of  apparent  un- 
c'tostiniisiiesi'.  with  tlie  eyes  closed,  the  muscles  completely  n-la^p*!.  and  a 
luarkfil  increase  ()f  e.\rital)ility  in  the  muscles  and  nen'cs.  A  liplil  pressure 
or  a  slight  htnw  on  a  nerve,  siieh  aa  the  facial,  RuHiceit  to  put  all  the  niusides 
supplif-il  liy  it  iiitn  a  tebinlc  coiilractlnn  wliich  outlasts  the  irritation.  (1)  By 
eerlaiii  itiaiiijiidHlions  (fur  instance,  nibliing  over  the  vertex)  wi*  can  cliange 
the  lethargic!  state  into  one  of  hvst<*rical  somnauihulisin.  The  patients  remaia 
half  uncou))cinus.  but  answer  automatically  questions  which  are  put  to  them, 
obey  orders  given  tn  them,  and  sometimes  show  certain  wnsory  hyperji'slhcsta<. 
We  see  that  all  these  forms  are  ]nvcisely  iileiiticiil  with  the  diffen-nt  forms  of 
tlic  hysterical  attack.  (h»ly  the  inercaved  tiitH-hanieai  cveitahility  of  inusi'Ies 
and  nenes  i»  not  yet  fully  explained,  Imt  the  reportenl  oliscrvalions  upon 
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point  have  not  yet  been  abwhitely  (.■onlirmed.     It  i?  wperifllly  a  question 

whether  juipgpntion — that  U,  idt'fis  which  lead  to  uiKTuiwioufi  inii:?cular  con- 
tractions— may  not  alf>o  |ilay  ft  part  ht^rp? 

Anotlirr  iiiipnrljiiit  [x>iiit  in  thi;  hyhtoririil  utlai'Iv:^  I1lll^t  lie  dtsi'iisscd.  tho 
"hyslorogtnous  zones*."  Wf-  liavc  n)i'iitio]tf<I  nhnvf  how  nfU'n  in  hyslcrit-al 
jNitirntii  certain  part«  of  the  body  (the  ovnrian  region,  the  sideii  of  the  chest, 
etc.)  are  extremely  !*eoj*itivc  to  pressure.  It  is  by  no  tiiean-i  uncommon  that, 
in  spile  »»f  thf-  patieiitV  rt's  I  stance.  (<oTii«?what  lnnp(>r  prft-wnre  on  such  a  fipot 
may  excite  aii  l»y?teric-a!  adack.  On  tiii^  other  hum],  wi:  mmietiiiuffl  sun-fHni  in 
causing  an  existing  attack  to  eea-e  Uy  prcwi^urc  f»n  Iho  wmie  zone.  We  are  of 
lite  ripinlrm  tliiit  in  thcsu  iiianipiilHlioiis  also  iclc«8  bin-oinu  |K)tt?ni  n^  (vinnect- 
ing  links;  for  we  uiay,  as  1  have  demonstrated  in  my  clinic  almogt  fveiy 
Icrni.  by  supgfstivu  ptTsnai-ion  or  by  all  po!«5ible  proctMhires  excite  and  then 
inhibit  attacks  in  hysterical  patients*.  In  pitch  cflses  ve  never  have  to  do  with 
physlobigical  reflex  procenses,  but  always  with  tlie  action  of  ideas  suggested 
to  the  patient. 

Finally,  we  must  add  tbfit  tluTC  arc  al?')  niibler  fnrrii«  «if  by-tteriral  ^pai^m 
which  are  liniib-d  to  a  deiiniie  nuiKCular  regimi.  and  are  n<d  a?^fH'iaie<l  with 
any  marked  clomhnp  of  consciousnet**.  There  are,  for  example,  isolated  s^paBnis 
of  the  muscle?*  of  the  ncfk.  i.«olat4*d  respiratory  spasms  (spasmodic  coiigli.  etc.), 
nrtt  irfn-^iiicnlly  HM-ocIalfil  wilb  tlic  Htran^'i'ft  noiwrji,  and  isnlated  Kfiasnis  in 
tbi!  arms  and  leg;*;  the  luryiigeal  mu>clc«  miiy  idsn  be  nfFceti'd  (hysterioH  spii«m 
nf  llic  glittli.-i).  Spasms  cif  lUc  diafihragm  wnil  otln-r  imi-ii-bN  of  inspirHtioii 
are  quite  common  uodtT  the  form  of  liyslerioal  hiccfmgli.  whicti  may  sometimes 
last  iu  t!ie  sevcR'sl  way  for  days  and  weeks.  To  spasmodic  conditions  in  the 
niuj^cle-f  of  the  ]diaryn\  and  nfinphagiis  wc  refer  tlie  well-known  symptom  of 
po-calK-d  {/Infills  iiiiyturiciut — the  patients  fee]  as  if  a  ball  were  moving  itp  and 
diiwn  in  the  tlirnat^ 

Wc  sometimes  see  spasmn4lic  conditions  which  c^jmc  on  in  a  clonic  fashion, 
or  in  single  Iwilchtn;^  in  this  or  that  mus<>ular  territory:  tliey  sometimes  affect 
svmmelrical  groups  uf  unisclcs.  are  mil  assoriati-d  with  distnrbaiiees  of  con- 
siinufiness,  cease  during  sleep,  and  are  often  easily  i-ored  by  appropriate  mental 
tri'iitiTicnl.  Such  condilions  have  ofLiMi  been  falwly  calkfi]  paramynelonus.  or 
myoclonia  ((/.p.).  Among  tlie  forms  of  hysterica!  spasm  we  u  ay  alsf)  reckon 
the  p«\'uliar  attacks.  c.*-«'-'nlijdly  of  a  psychiciil  iiatiire.  when  moie  cnmp|ieate<i 
morbid  excitations  of  volition  occur,  wilb  nr  without  the  ordinary  convulsive 
movements  In  siicli  attacks  the  patients  begin  to  ejaculate  tlie  lillluest  words 
of  abuse  (coprohiiui),  or  to  repeat  evcrv  woi-d  they  hear  {rrftolalia)^  or  to 
praclico  ixH-uHar  "  iiupiilstve  "  rnoveinents  fti-aring  cverylbing  to  bits,  etc.). 
rnudilions  of  this  lidi-t  have  Ix-cn  spcciiiHy  gi-oupeil  under  the  name  of  "  ninla- 
</ic  tf(g  iics"  {riile  utipra.  page  )i(i;J),  but  the  greater  part  doubtless  are 
hysteria.  We  see  no  reason  to  regard  am-h  conditions  as  a  s]>piial  disease 
iiiider  the  name  of  "  mnladxr  ties  ties."  We  have  re|*ejitcdlv  ol«served  wiicb 
eimditions  (esjiecially  in  ehildren),  which  wen?  undonbleilly  to  be  n-gHrdcil 
lis  hysterifi,  and  ivliirli  cmubi  rapidly  be  made  to  ritsappear  liy  npj>ropriatc 
psyehieal  treatment.  The  eevcrcr  foruia  of  these  couditiuus,  of  course,  belong 
to  the  pronounced  hysterical  psychodes. 
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GENERAL    COURSE   OF   THE    DISEASE 

Our  description  of  tlie  fvniptt)inHtfilt>g__v  of  livsli'riH  ims  bt-en  confinwl  t-)  \ht 
most  important  and  frequent  phonornona,  and  yet  even  this  uieagcr  ouUin* 
shows  what  an  infinite  variety  of  cha|»ei4  the  *lii*ase  as*>iinn"s.  (  I J  In  one  i-l»« 
of  ca;*!*  Ihero  are  nn  i*pvcre  symptoms  whatever.  The  patient  niorely  rti-i'i 
the  general  inoiital  eomlitlon  fhiiraeteristic  of  hysteria;  she  is  msilv  c^ 
pmue  It)  make  niurh  nf  lier  ills,  has  all  Horts  of  Bymiitnnis,  such  A» 
cephalic  sympl^nns,  palpitation,  dysprpsia.  and  dyspnicH.  and  lhe«?  are 
gravatL'd  by  mental  L'.\citeinent.  while  at  other  tinjes  they  iiiny  no  nearly  v. 
that  the  patient  dtv^  not  appear  lo  he  ill.  {'i)  A  sccnn.l  class  of  ca^ee  h*.' 
more  severe  disturbance,  coming  on  after  some  unfavorable  psydiical  or  otlan^j 
influence  {vide  mtpra).  The  putienl  may  have  di^playoil  a  f^-nnral  hv«tericl^| 
tendency  previously,  or  may  have  soemeil  perfectly  well,  fierc  we  may  uh^ 
serve  hII  the  .symptoms  ahovc  enumerated  and  dc.M_Tiltp«l.  There  may  be  pi 
ratyais,  ppusrn,  cnutraclure,  ana'f-thesia.  or  para^thcsia.  The  individual  srin! 
toms  may  persist  obstinately  for  weekji  and  months,  but  ajfain  they  may  van 
suddenly  or  pive  plaeo  to  other  dititnrlMin«w.  PcyehicAl  intluonet»s  are  unia 
lakahly  pnlent,  rmt  im-n'Iy  in  llie  iniMjiient  sta^'c,  hui  also  in  t!ii>  furllMT  c«u 
of  the  diM>ii!^i'.  .Vny  »g^ravHlillll  tif  tlie  svm|itr)iti(^  i^  often  n-ffrahlu  (o  i 
tiona!  excitcmcni.  This  in  pivrticiilarly  true  nf  the  hysterical  convulsion^'. 
other  ctiM*!*.  of  ctjurse,  the  hysterical  attacks  come  on  apparently  quit*'  ?pi: 
Uneously.  just  like  epileplio  states.  (3)  The  third  class  coiiipri^e^  the  m 
severe  forms  f>f  hysteria,  with  tliose  nervon.i  disturhances  hrieHy  nuiliD' 
aliove.  They  are  «*'  coinpliciiti-il  ii^  they  hii-  puzzling,  and  form  inanifnid  coi 
binations  with  all  the  other  hysterical  phenomena,  including  ana!stlM9ain,  coii- 
traclim'.  und  paralysis. 

The  entire  duration  of  the  discaw  Tarios  greatly.    Tlie  true  root  of  all 
is  the  abnormal  excitahilitv  of  the  nen"ous  systoiu.  which  always  roniain."*  ii 
unstable  eqiiilihrium.  and  nflc^n   it  is  not  possihle  to  cure  this.      If  not,  t 
trouble  lasts  almost  indefinitelv.     Niw  manifestations  of  the  di.soam*  succepd 
to  jwtIoiI.s  of  apparently  pt^Tcet  health.     Usntilty  llh*  fvinplnms  d"  nnl  alwti 
till  quite  late  in  life.     H^u're  are.  however,  irijiny  instances  nf  complete  a 
peniituient  ri^'licf.     This  favorable  terniiiuiiion  is  more  espeeinlly  to  be  h« 
for  where  tiK  patient  comes  into  suitable  and  appropriate  conditions  of  lifi 
having  some  re^rular  occupation  which  w  not  exp'>seH  to  all  sortx  of  nnfavo! 
able  psychical  influences.     Many  cases  of  liyslerical  disturbance,  in  pre\'iou.d 
healthy  children  or  ynunf;  jidiilts,  and  duo  to  some  distinct  cause,  tcrmina 
coniparalively  H>on,  and  never  n>(;iii'.     It  is  never  possible,  however,  tr»  be  su 
that   there  will  be  no  relapse.  ina.*much  as  a  sinj:k'  appearance  of   hyaton«' 
shows  unmistakably  that  the  nervous  system  is  aliuormnlly  Tulnerable  to  ei- 
temal  imprewions  and  the  mental  emotion.-i  excited  by  them- 

Ijaatly,  one  more  remark,  wliieh  in  my  opinion  is  not  unimportant.    Sia 
as  wo  have  already  ><h-ii,  ihi^  ftpunihition  of  hysteria  is  an  abnormal  conKt'uJ 
predispot*ition  of  the  nervous  system,  it  is  a  matter  of  little  wonder  if.  be^id 
the  specific  hysterical  constitution,  at  times  other  couiititutional  abnnnntdit 
may  be  found  in  the  same  individual.     Thus,  li\*sterical  symptoms  are  occa- 
Bionally  found  in  other  diseases  of  the  nervous  system — for  example,  in  mul* 
tiple  sclerosis,  syringomyelia,  tumors  of  the  brain,  all  sorta  of  pf;ychose«,  etc 


HYSTERIA 


637 


<1,  one  can  go  even  fnrflKT  ami  asi^ume  that  in  hj'sterical  pubjectn,  iti 
addition  lu  tlieabiiormul  constitution  of  Ihc  brain,  oilier  parts  nf  tlit?  norvoiu* 
system,  or  even  entirely  diffiTRiit  urgans.  arc  fiim-iiotuillv  bdnw  par,  an  as- 
piniiption  wliicli  vi'i)iil<[  iiaitinilly  lie  nf  decisive  pif^nifiranee  fur  iIh?  [uillin- 
geaelie  eimeifptirm  of  [■crlHiii  svniiilnins.  It  U  im|iO!*i^tl*le,  in  this  place,  to 
enter  more  in  detiiil  into  these  conditions.  \Vc  wi.-'h  nit-rely  tu  mention  ttiem 
in  order  not  to  merit  the  reproarh  of  a  too  one-nided  conception  of  hysteria. 
Neverthelpflfl,  I  l)plieTe  that  an  actual  sharp  limitation  of  the  couei'pl  of  hy«i- 
teria  is  p(>f*!*iMe  only  on  llu-  l»«p*is  of  Ihc  p«ychogenetic  nature  of  the  clinical 
symplomtt  ju'eviou^ly  mentioned. 


DIAGNOSIS 

An  experienced  physician  i?-  seldom  ;4ri-ii(ly  pnrzled  by  Iivsterlral  affpc- 
tiims.  Altbtnijiili  tlie  disease  may  at  first  sirnulule  snine  grave  organic  dis- 
order, fl  careful  physical  examination  and  continued  oliservation  will  almost 
inrariflhly  disclose  llie  true  nature  of  tlie  disease.  la  the  first  place,  there  are 
never  any  such  t^yinpliiiiis  jis  would  flliuolTiii-Iy  prove  the  existence  of  ?x>me 
organic  lesion.  For  example,  we  never  (imi  marked  atrophy  or  l^)^!*  of  eloc- 
Irical  rpaetioii  in  connection  with  hysterical  paraWsi.s,  We  should  also  regard 
the  whole  psychical  hebaviorof  Ihi'  patient,  the  influence  exerted  u[K)n  her  hv 
Rinotiiinal  disliirbanees,  llu"  disappcHDince  of  the  sympliniis  when  llic  nttciitioti 
is  dirertM.  and  the  a-tiulogy  of  the  illness — for  instance,  the  development  of 
the  symptoms  after  jionie  mental  excitement  or  emotion.  The  tliftrovery  of 
gpecilie  hysterical  t^yruploms.  the  so-called  hysterleal  stigniata,  sensory  ana-s- 
thettia.  hystcnigenrms  wities,  etc..  are  especially  inijjorlant.  That  one  must  not 
go  too  far  hero  has  been  cnijdinsized  above.  Many  symptoms  nf  hysteria,  espe- 
einlly  hysterical  abasia,  byslerical  aplionia,  liystcricwl  liypcrasthi'siie,  ferliiiii 
forms  of  »|>aj;rii.  heniians'stjiesla,  etc..  are  in  Iheniselvos  m  characteristic  that 
from  them  alone  a  correct  diagno^^is  can  nstially  he  made  at  the  first  g[anc«. 
The  very  circumstanc*;  that  hysterical  affections  do  not  keep  to  the  laws  of 
nervous  aratoiiiv  nii<I  nervous  physiology,  and  that  tlipy  often  cannot  t* 
broiighl  into  harmony  with  thi-m.  W  of  inijHirtanee  in  their  n-cognitioi] ;  hut, 
nn  the  other  htind.  w-e  must  earnestly  warn  the  physician  iigainst  makicig  the 
diagnosis  of  "hysteria"  too  readily.  I'runoijnced  hysterical  sy?uptonis  are, 
of  counw,  only  rarely  mistaken  hy  an  experience*!  plivtiieian.  but  very  often 
all  sorta  of  syniplotns  may  be  due  to  concealed  affections,  which  cannot  lie 
poflitively  determined  (ci-rtain  eases  of  gaiitric  ulcer,  gaiUtones.  renal  cal- 
culi, beginning  cerebral  diBeasoa  [especially  multiple  sclenwis. — K.||,  arterio- 
sclerosis, etc.),  and  Ibfse  svmptoiiis  may  falsely  l»e  regarcleil  as  **  hysteric-al." 
especially  when  we  are  actually  dealing  with  nervous  piilients.  Repeated 
careful  objective  examination  and  obw>r\'ation  is.  tliurefort'  imperati\ely 
necessary.  In  doubtful  casen  the  diagnosis  can  aoraelimes  he  rpn<lcred  wr- 
tain  only  by  the  result  of  treatment;  hut  even  in  sueh  cases  the  physician 
shnuld  not  proceeil  loo  nmghly  or  loo  nipidly.  since  he  may  only  too  easily 
cause  harm. 

■Sime  ai]  investigatir)n  of  hystericid  and  epileptic  iitlacks  is  of  especial  im- 
portance, we  will  give  here  a  synopsis,  somewhat  scheinatic,  of  course,  of  the 
moat  important  distinguishing  features: 
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Kpitxmc  CToNvtruiHtNS 

1.  8iiilcl<'n  full  to  thr  gruuiiil;  often  coD- 
Bnquenl  extcniiil  iiijiirio«. 

2.  Suiltliti  jmllor  of  the  faoe.  Ofien 
niHrk(>d  hy  cyaiKwiB  Uut. 

3.  Pupik  dilated;  do  not  raiet. 

4.  C^nviiUion-H  ai^t^nrding  to  llie  luLure  of 
cortical  t-pilcpHy  in  tliv  form  of  (■uii\'iilwtv<' 
twitching      Toniciie  often  bittea. 

5.  Often  unv  Jnitiul  rr>-,  then  totat  lutts  of 
cotuciousnem. 


8.  (^ttnyulmoDii  raivly  Jasl  lonRpr  thnn  n 
few  ininiii.cH.  followi-d  hy  dct-p  nipic]), 

7.  StiKgt*Hl i vi^  uiu)  hypnntir  prornliirra, 
iiiid  ultui  fxtprnal  irrilnliun  durinK  thp  attack, 
without  any  influeuce. 


8.  Other  hysterical  symptoms  Me  Abnenl 


Hysterical  CoKmj»ioxs 

1.  filow  aioking  tu  th^  gmiirMl;  no  oOff- 
no]  injun<». 

2.  No  slrikinK  luUlor  of  thr  tarr.  St 
marked  cyaaiMB, 

3.  Pupils  rcftct. 

4.  ConvuUionH  eonsLxt  of  pjct^naivc  nwi^ 
inentH,  striking  out  with  Lhc  arau  vt  k^ 
tM'inting  of  the  iKmly,  etn.  Rnpitmiorj 
HpujtriiH.     Nu  bitinft  of  the  loDKue. 

5.  HyBUriral  di*!turl>an«»  of  njti«rwi*»- 
nem,  but  no  complcl*-  Ioki  of  r-otuciuu«R«. 
Hpoinnodic  and  coiitinuouB  crin*.,  huu^U*. 
woitMnit,  <^(i\  Talking  tliiririit  Uip  alLuk. 
fiiiitlional  diKturtiunri-M,  delirium.  trXr 

a  AtUck  may  liiMt  froui  luilf  :ui  Ikhu'  t» 
an  hoiirtkriiuirc.  Piitipiil  ofU'n  wakmnul- 
ili'idy. 

7.  Thf!  at tuvkit  may  easily  bo  pxritHl  an~»- 
fiHiUlyatuny  tiuicby  hypnnlii-nrothirwi- 
gf-ntivH  procedurwt.  or  thtry  luay  l>e ii4i3vl««l 
in  likv  muiiiit-r  (prc-ssuiT!  on  di-tinitv  part'  (^ 
the  IvMly  or  tin?  likoj.  DiirinR  th*?  afwl. 
tiie  ttinvulnioiw  may  bo  influonc*^!  or  evra 
wholly  Huppntwnl  liy  sprinkling  willi  H«iri. 
ft  rold  dniirh*",  Ptc. 

8.  Other  hynterical  symptonu  may  at- 
(Ttist  uitd  often  mniiin  aflcr  ihr  attaHc 
(}iy!(t«;rii-a]  homiaiia-Hih«ua,  p«ralyau,  mo- 
tractiirew,  elo.). 


TREATMENT 

What  lifls  Iwrn  said  a!»out  tlif  a-linlogy  of  hv^teria  at  once  a\iggi><itt<  a  [j^**! 
sihli*  iiifllKiil  nf  pni|ihyliixi(*.     A  watt-lifiil  vyt^  will  nfteii  drtt'i-l.  c%*»ii  in  rhihl- 
liotiid.  tilt  (*i>,'iw  of  alniciriiiiil  ncrvdu.s  excitaWility.  ami  in  sufli  a  cusl*  tin*  pan'ol 
Mill  make  it  hU  duty  t<i  iiripoae  a  suitable  physical  autl  menial  ni^iuien. 
jfraver  di.idirbaiirtM  may  1h»  averted. 

If  liystj-riii  lit-  already  devL-lopcd.  the  fii-st  atid  most  iinpnrtant  troatitient 
nu-iilul.     Tlien-  couM  lit?  tin  gnvilcr  mi^laki;  iJiim  to  deride  ihe  patifiil  t>r  In 
ber  as  a  malingerer;  for  Jiysteria  is  a  disease,  and   it.'*  tiytiiptinns  urn  jti#t 
inde|>emk>nt  of  any  c-oiDiC'iout>  viililiou  oa  the  part  of  the  patiL>nt  na  Ibosc  ol 
any  other  dii^aiiie.     It  is.  however,  aUo  ahsnlutely  eiu»enlial  to  carry  out 
moriil  training,  u-hich  tht?  physii-ian  nnM  Insiitutc  n'ith  all  Ihe  |iro|ifr  strii- 
nes^B  Hnd  eni*r;;y,  hncauw  in  thifi  way  ahiiii*  run   aiiv  j>:ood   1k'  A('(*OMipli:>hwL[ 
Therefore  an  ah^nlnlfly  positive  diagnnsis  is  tli»'  first  i'«»«'iitial  in  the  ^iR\T<i^fttl'| 
freatrnenl  of  hy.-^teriu.     If  1lie  physic-Ian  is  in  ilonht  as  In  the  iiatnre  of  ihel 
trouble  (vide  supra),  he  cannot  proceed  with  Ih**  neewwary  inOexihle  coiuJst' 
ency.  and  the  thprai>eiitic  results  are  seldom  salisfnclitry  ;  hut  if  the  diajrnii*iii  \a\ 
assured,  then  then-  if  no  need  of  makinp  the  sUphtfut  concession  to  ihi-  pntienLi 
Sometimes  this  most  im]iorlant  indication  cjir  lie  fnltilled  only  after  the  pa- 
tient ha«  been  withdrawn  from  the  uverauxiou:^  and  o\eraiitiidiious  |>HrDnts  or 
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relntivps,  anil  liki,'  imfavorAblp  in(!iii'iu*i's.  In  such  onset,  trealinent  in  some 
irstitiilion  will  often  be  vastly  U-lii-r  than  the  W'<X  cure  nt  home,  unit  ntir  nttTi 
cxptTM'iKT  Itiid!!  us  lo  rftiJiiiiiifnil  most  iirxi-iitly  tliat  Ihe  piwsilik*  iKHfes^itv  of 
iTiiioval  tn  ail  a.-'vlum  rIkhiM  Ik?  onn-iantly  Uwwy  in  miml  with  ri-pird  I'l  a^- 
jLrraMiicii  casw.  Oftt-n  (o.  K-.  '"  fliitdrcn)  llii?  im-ro  tirwul  i»f  n'limvHl  in  .<m:li 
n  jilaci*  Imri  a  favoi-nliti?  nn-iiitil  int)U'r;ni-r', 

i'riijMT  ninral  In'Ktiiu'iit.  iit-liii'vc-i  rfiiii|mrittivcly  tlii*  (iO.<1  ri'sulls  ulipre  tluTf 
is  liys|iTK-ii1  iiJiiHlysiK.  WIkti  \\y  sire  nnci'  ciTtiiiii  Ihiil  t)i(.>  jmnilysi-^  \^  due  U> 
hyi«teria,  the  jmliont  must  l»c 
itiKtniitefl  how  tu  regain  t»y 
|irai'li(«  the  lo«t  pnver  of  the 
will  uver  tht^  [jiimlyKed  nrlini'les. 
If  [III-  |Hinily.sis  alTi-cl.  I  iii'  Inner 
cvlri'iiiitifs,  AM  it  usually  iKws, 
thu'  pnHciit  iiiUHt  be  t-et  on  Ikt 
feet,  reganlless  of  all  her  op- 
p()^iti4>ri  and  cotiiptninl!).  iiiul 
kimllv  liiit  TMont  tinnly  rfi|iiin'il 
t<>  try  t(i  walk.  Of  r<Mjifi<'.  at. 
fiKt  ttlic  iiiitst  he  U'ell  siip|ii)i-|L-il 
(see  Kij;.  88.1).  This  t'xer- 
cifte  irm»t  Iw  fn<?tli<iilirally  jfivro 
throii>;li  with  iM^veral  times  a 
dny.  (inidiially  tht^  jMilit^iil*!* 
gait  hH-unii-s  ninrp  and  niorr 
SHiurp.  She  n-f^Jitiw  i.'<iii(id<'nc<' 
in  lif-r  (i\(]\  filidily.  and.  liiivinj; 
nine  \ye\i\i\\  In  iiiipriive,  nunally 
inakeK  rapid  pro^jit'ss  toward 
c:-<itiipl(>le  rerovery.  Kvery  ex- 
pi'rieni-ci]  pltvsii-ian  can  ri!<-!ill 
numerous  inslaiices  wlit'i-e  hys- 
lerii-iil  paniivHiit  nhicli  hud 
ln'4te<l  wit'lcg  and  iiiniilhA  whh 
lii  re  J  i  D  a  f  e»-  liay  h  hy  I  h  1^ 
ni'idi'  of  trpatnient.  Kanuli/Ji- 
li"ii  tif  ilip  imiM'Ies.  iiil'l  spniijf- 
in;.',  and  Uithii  are  i-Mvlieut 
n<ljuvan(9;  and  Ww  iiisa^r(>e»hh' 
i>]fMU'nl  in  tln'M!  priK-^'diiriv  nf 
it;^eir  )(tiiitulHt4')ii  tJK'  (mljenl  In 
make  i'wvy  imssitiln'  e\t't'liun  In 
ix>fiain  the  tiw?  of  her  liinhs. 

When  there  is  liysteriral 
}ianilvt^)ii  nf  Ihc  viN-al  i-on1i<.  a 
similar    trjiinilii:    (i-ncrm'tic    ff- 

fi»rt^  tn  make  the  vocal   enrds  tense  and   tr)  prodnre  a  loiui   tone)    will   he 
found  \nfi\\  prut'ticuMc  and  cnirtfiii.     KUvtri'-ily   is  ulsn  uf  f^'&i   valnc     It 
may  be  applicj  exltrnally  or  within  llie  larynx-    Often  the  patient,  territied 
N 


Fi'i.  ■22;(. — Hvniirini!  nliii^iii.      Kjn-n-iw  iii  Mailing. 
(Kriuujccti  Mt-dif-sl  Clinic.) 
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by  till*  sudik-n  pain  it  I'UiisyH,  ns-«)vi'rH  Iht  vdu-f  hi  niH-c.     Tin*  Mime  hold'  true 
f)f  all  hysterical  <listurbaiK-es  i>f  spwi'h  ami  uf  liyttterifnl   iiiittisiii. 

Tlif  (ri-atiiM-iii  of  liyteiu'ul  lonlrm-tiirt's  fon^isls.  first,  **(  un  effort  In  ti"Ii 
the  roiitnu-tinv  by  luusMiiKe  and  enerfiftic  paasire  motion.  Faratlisni  will 
fuuiid  r)(  asKiHljiinv  lii-ro  iiUo,  In  oiiler  l<i  remove  the  contrflcturc*  poriiiancatlji 
llit'pntionl  must  he  incliicfsl  tn  csorcist'  the  iiuwifit*  rcpwlarlv  Iiy  inukini;  v»t!i 
turv  iii<iv(;iiifiit-».  Wi"  sfiitiL'tinn"?  have  tlic  gri-atusi  ilifficiiltv  in  getting  t) 
patient  to  make  the  firj^l  atU'ntj>l  lit  nmvo.  In  such  ('hsi>s  wo  c«n  aiUin  in 
end  only  by  grvn\  pati^'nii'  and  pcrsyMTjince  and  by  Ihi?  t^ufTfrpi^tive  aid  of 
v,nriK  af  nianipiilaliuiiit  (^'alvani^ni  through  iW  ht-ad,  eic). 

The  trcHtnicnt  of  bycl«rical  H|iaKntiHlic  nmditions  nncii  rauiuf)  grt'iMiT  Jiil 
citllifs.     Thr  itiuiii  thinj;  is  lo  ln-ing  tbc  jmlicnt  In  onutrol   hfrs*dr  at  tlw  h 
ginning  uf  the  attack,  eitln'r  by  an  energetic  apjifal,  liv  diviTtiti;^  llu*  utti'iiltm 
etc.     In  many  va^i-a  &  (iharp  scniwry  irritation,  douching  with  vftUl  walrr. 
a  bjilh  with  cold  liffucions,  actc  to  restore  the  energy  of  tlie  pattciil'jt  will 
the*  cuntrol  over  tht*  muiscIw.  .ind  llius  to  cher-k  the  spaj^in*.     Thp-  cir**ail  of  thr 
repetition  of  thf^  bulh  ihw-s  its  pari  in  n*straining  the  pdtieiit:^    fmm  gi»ii 
ibt^inselres  up  iinn'siKtinglv  to  a  ii>|ii'lilion  of  the  attack.    The  tdcclric  cm 
(strong  fnradisin  during  tlu*  attack)  may  als^t  act  favnrably  in  the  same  vtj 
Siu-[i    i[3(>>iMins,    however,   often    gnidinilly   l(ts«;    their  oflicflcy ;    the    MtimI 
lieconjc  aceustonied  to  tliL'  (-old  bnliii*.  iind  iIk'V  n-niain  nithtitil  efftH't. 

The  milder  varifties  of  hyctLTical  conviil-iion,  such  at-  hysliTical  hJcTou; 
or  cough,  arc  often  controlled  by  a  atern  reproof.  It  i»  precisely  in  the«c 
that  the  moral  etTect  of  transfer  to  some  institution  fnH|nently  cmi««'s  tl 
abrupt  di^ap[n'Jl^ance  nf  syrnploriiH  wliich  fuivi*  luj^lfd  for  irtonlhs.  All  tl 
forms  of  hystericiil  spasm  occurring  in  children  espivinlly  an*  easaily  reniovu 
by  prnpiT  treatment  (etipecially  by  isulation  from  the  family!).  The  seiei 
hysterical  attacks,  on  the  other  hanri.  aio  often,  of  course,  peculiarly  obi-tinat 
and  they  may  resist  for  niouths,  and  even  years,  the  most  intelligent  in>attneit 
111  all  hy^terleal  spa«ins  liniiled  lo  cerlrtin  uniscles  iin'tln»lical  gyinnnstic  ei 
rises  are  often  attended  by  the  best  results.  \Ve  inhibit  llu!  ahnorinnl 
innervations,  and  direct  the  will  into  ollu^r  U'cll-ivgulated  paili?i — refill 
respiralory  exi'rciijes  in  respirator}'  gpasm».  gymnastic  expreisi's  with  the 
for  twit^'bing  of  the  arms,  elc 

Krequently  tlie  hysterical  anfwthesiaR  require  no  separate  Ireatnicrit.     Theji 
belong  In  those  symptoms  wliicli.  an  n  rule,  had   lK41er  hf  entirfdy    ignoi 
Then  Ihey  often  disappear  of  (heir  own  aci-ord.     If,  ImwevRV,  in  a  particulii 
eaae  special  trealmenl  (»f  llie  arin'tdtiesia  is  desired,  then  eleclrieity  is  iin>?t  sud 
able.     The  anaftbetie  areas  of  the  skin  are  treated  witli  tbe  ranidic  bruitli, 
order,  so  to  speak,  (o  recidl  to  eonaciousneM  tbe  onicstbetic  portimis  of  akin 
Tueans  of  the  strong  stiniuhilion  of  the  cutaneous  nHr\ei*.     U  should  1»  ui^ 
liowever,  that  these  cases  may  pi-ove  obi*tinate  or  relapse. 

The  moft  diflitrull  of  all  hysterical  cases  to  treat  are  those  whore  the  syrnp- 
toms  are  not  strongly  pronnuneifl.  lint  where  (hen*  is  n  general  liysterit-al  cnu-s 
dition,  esprcsjting  itself  in  a  multitude  of  nervous  derangemenls,  such  as  pal* 
pitation.  dysiR'psia.  and  gi>neral  debility,  or  in  purely  subjective  nymploin-^ 
or  in  emnlioiial  tondencies.  Such  patients  are  often  advanceil  in  years,  so  tb«l 
little  is  to  be  hoped  for  from  moral  training:  and  their  ciniimsl«m'e--i  may  U 
unfavorable  without  our  beiug  able  lo  remedy  the  situation.     Evcoj  here,  hov-1 
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ever,  the  physician  may  proatly  benefit  tttem  by  means  of  ■psycliical  inflii- 
encee  if  he  oiicc  jfain."  tln-'ir  cuniplelo  »><»nii«U'[iiv.  For  patienis  i»f  this  clauB 
thfi  tri'altni'nt.  t^lidulil  (^insist  |irini-i[i)illy  "f  meiiUil  IrHining  and  ii]iii-»liitii. 
The  palientti  should  gradualty  learn  to  supprcos  their  morbid  idcas^  and  again 
accusliHii  thiMUM^lve:?  In  ti  normal  uny  nf  living. 

We  should  also  consider  all  Bueh  remedies  aa  invijjorate  the  nervouB  ays- 
h-m;  t'Ifftricity  t^hould  U-  given,  i-ithfir  in  tlie  form  of  (leticral  faradization, 
the  fjinnlic  lini-'^li  Hj^jiicd  In  llic  hack  iind  shmildci>,  vr  lliu  galvanic  rurrent 
applit'd  tf>  the  spinal  foliirnn  and  the  Kynipalhetic  nerve;  anil  of  still  prrater 
inipnrtaint?  i»  a  methodical  cold-waler  treatment,  cither  by  sponging,  hatliing, 
or  d(ni<  his.  .Such  patients  are  ofleii  vaj<tly  improved  by  !<en  bathing  in  siirn- 
mer.  or  by  gning  to  Iht;  niouiilaiii?*. 

The  niiinerous  internal  remedies  for  hysteria  are  also^of  more  use  in  Iheji* 
general  t'lnulitions  than  where  there  are  marked  nervnua  di^liirhan(^%  in  speeial 
purls  iif  the  hinly.  In  the  hitter,  interna!  ivmedies  do  gfKxl  only  indirectly 
aofl  in  H  psyeliieal  fasiiiun  \>y  so-c-alled  suggeslion,  especially  if  the  patienl  Iibtc 
great  eoiilidence  in  the  virtues  of  the  medicine  or  in  the  phy*^ician  who  pre- 
scribes it.  This  is  the  explamitHni  of  tlie  fretpient  eajses  of  rapid  n-eovery  after 
taking  homienpnthie  and  "  el«'tro-linmn'opathic"  rempflitw,  and  lliose  atill 
more  iiittrvebms  eiires  elTeeled  by  nieana  of  hnly  water  and  relies. 

Ainon<;  the  "  nnliliystericnl  "  agi'iili*  eontiiiniil  in  tlu!  phiii-riiaenpa'ia,  a^a- 
fietida,  valerian,  and  esfiloreuin  are  the  most  famiais;  but  probably  few  vvonhl 
at  the  pre^M^-nl  day  tlaini  that  they  possess  any  spctilic  virtues.  I'erliiiiw  the 
pref>aration&  of  valerian  are  the  most  usefid  in  i-<)ndition«  of  h,vnterieal  excite- 
ment, aft  evineed  by  eonvulsums  or  palpitation  ([lills  of  extract  uf  valerian, 
gr.  V  to  X  [kiii.  I.IJ  to  '.i.il|  ihri'e  limes  a  tl»v.  "r  Iwcnty  tlnipK  of  siniph'  or 
ethereal  liiietnre  'if  valerian  aevernl  times  a  day).  Hromid  of  putassiuin, 
ai'senie.  and  other  meilieinea  which  ordinarily  exert  a  favorable  inlluem-e  up'^m 
the  nerves,  seldom  accomplish  any  ]jeruianenl  good  in  hysteria,  although  ofien 
proscrilRHl.  VV(;  must  utter  an  urgrnt  warning  ngainst  niirii>1ies.  es|KH'ially 
morphin,  sfm-e  they  rht  little  giKHl,  and  there  is  gn'at  danger  of  developing  the 
niorphin  habit  in  such  piitieiits. 

If  livslcria  he  eoniplii-iilcrl  by  sonie  aclmd  organie  disease,  llie  latler,  of 
Course,  demanil!*  speeial  IruiiimL'iit.  IJreat  benefit  h  Iici|k'cI  for  hy  many  frntn 
the  cure  of  any  nlerine  coinplaint  which  may  l>«?  prenTil.  <'a-<'s  jin*  «c1iifllly 
known  whore  grave  hyfterieal  dintnrhanee  has  vanislied  upon  dilatation  of  a 
constricted  cervical  onnal  or  rcelifieatinn  of  a  displacoiuenl,;  hut  there  are 
numerous  oilier  instances  on  record  where  gymeeologieal  ti-eatnienl  has  provetl 
eiitirelv  iiTiuvailing,  There  is  hnrdly  a  douhl  lluit.  in  ihe  .■iiic-iH-ssful  i-ases,  the 
main  Ifenefit  was  due  fo  the  mental  inttnence  of  Ifie  treatment.  In  genrrn! 
we  would  utter  an  urgent  warning  against  newlless  gymccohtgieal  examinn- 
tiona  and  treatment  in  hysterical  subjects.  The  patient's  condition  is  often 
merely  made  worse  hy  such  proecdiirM. 

Acconiingly,  we  may  say  with  eerfainty  that  all  methods  of  treatment  of 
hysteria  areellicienl  nnlv  when  associated  with  Ihe  necessarv'  psychical  factor; 
tliiit  is,  the  patienl's  belief  iit  the  efficacy  of  thu  remedy,  or.  as  we  arv  accus- 
tomed to  say  at  present,  with  snggeMion — i.e.,  an  cITectivD  influence  on  the 
ideation  of  the  patient.  Hence  any  prescription,  no  matter  how  senseless  it 
seems,  may  liave  the  gi-eatest  effect  as  soon  aa  the  patient  "  believes  in  it "— 


t 


642 


niSr.ASBS  OF  the  nervous  R^'STEM 


I 


timt  18,  as  Boou  as  the  iMiycliii-al  action  of  this  belief  is  manifrHt.  Tlenre  it  M- 
lows  Oial  in  hvpterio,  m  a  rule,  troatmonl  eithtrr  protluom  rrtpiillr  a  brilliul 
pucTi'sp  or  it  has  no  fffctt  at  all. 

Two  lueiliodi*  of  Irwilintrnt  have  i^tiJI  to  Ik*  mcnliimwl — inptallotlifrapv  .irxl 
tri'jiiiiu'iil  Ijv  livpoot-is.  Very  litllo  is  now  licanl  of  inclnllothcrnpy.  MV  tiu'tt- 
tion  il  iiiru'ly  as  nn  liistnrinal  nxainplt*  of  what  fLranf^c  fruit:*  thv  trealmml 
Jivsterin  <^ri  iirmUicf.  Uypnoftis,  however,  still  haunts  many  hrniiis,  when* 
fact  and  ficlioii  arc-  (ifU'ii  tnarvelously  ntixed. 

In  regard  to  nictallolhcraiiy  a  French  phyoioian,  nnmrd  Uiin).  di^roitTtw 
y«iir6  a^o  tlial  hy  layin/;:  jilates  nf  inclal  upon  a  ciiliineou*  surfatt;  alTectcil  bjf. 
hyi^tcricHl  an;i'sthi'sin  a  rfinarkalilc  n'sult  is  sortiolimus  prnihuiNl.     Almost 
oiK-e  jionwiliou  is  rcstovi'il  ti>  the  imMiriliatp  n'^jinn,  and  itflfri  t<i  a  iniich  larffT 
arna.     Musi  of  the  ca^-s  havt^  ln'in  tfiosc  nf  hyslrrii-al  ht'tniana-^lhi-srA.     Oi.l.-«- 
Bibly.  it  is  uot  every  kind  of  metal  which  will  prove  efTwtivc,  nor  will  (he  sain« 
kind  atfcct  all  ])ali(>nts.    It  is  said  that  iron  it?  most  frcqufnlly  crtici«"n( ;  bot 
sometimes  copper,  zinc,  or  jjold  is  rftiiiiro<l.     The  prociwt  of  delerniinJn^  tJir 
metal  e-ieii1ial  to  each   itidividiinl  <■«:<*■  Hurq  eatli'il  "  iiu'lalloscdpy  ";  aaJ  hi 
stated  Lliat  this  metal  woithl  al:^)  luivo  the  ^unu*  i-lTirl  if  given  internally!    Is 
187(>  a  comniittec  apjKjinted  by   the  Paris  Societe  dc  Biologic  tortttj  U«<r 
&lalonieQt.s,  at  leatrl  witli  rejriird  U>  the  extenml  upplicaljon  of  nirlal? — the  iiW 
of   their  internal  administration  having  been   pretty   much  ahiiiidoin*<l— awl 
confirmed  thern.     t'liareot  also  puhhslied  many  nfrnarkahte  fat-tft  uf  a  piDiilar 
nature,  wbirli  tikewiw  wmn  rtveivi^d  universal  substanliatioa.     The  iii(w4  r^ 
markabte  of  tlif^'  ]>henoiuenu  is  known  as  transfi^r.    The  return  of  waaitM 
to  the  an;eslh(^ti('  area,  its  a  result  nf  a|i[>lyin>;  a  nietid  plate,  is  nei-4UU|Hinled  br 
a  simultiiiKfius  developttu'iit  of  linipslliesin  upon  Ihv  npjiosite.  jm-viou-ily  liW' 
uial,  pide.  in  an  exactly  L-arrespundiiijt  plaiT.     .Sometimes  ^iisatinn  im-iilai" 
from  one  xide  to  the  other  and  hack  apain,  so  that  now  i)ne  half  of  tlic  l>«^J 
and  iinw  the  other  \t<  alternately  censitive  or  anasatlietic.    If  the  inetnl  Im  plw*^ 
at  the  start  n)ttm  the  normal  skin,  that  part  becomes  ana*f(hetie,  wlnlo  tlieo*- 
rr-«poiidiiig  part  u|M)n  the  nppositc  side  nf  the  body  regains  it*!  former  ODfinal 
cnriditiun. 

It  ha*  also  boon  dij'covpnx!  that  other  hysterical  symptoms  cKbibit  analnfw 
phenomena.  Transfer  can  nometimcs  be  obscrrod  in  hystericti  ninbly"|>t». 
■ehroniatopijia.  deafnesji.  loss  of  Kniell  and  taste,  eontrnf-tures,  and  par»!<'''> 
Such  transfers  may  be  indueiil  hy  various  means  other  than  ineial  pUt'^- 
Thi'M'  ari'  elassinl  as  a'stliestoj»en(iu»;  nuut!tlie!«.  and  inelmle  larp-  magm-[5.  f<«"!"' 
galvnuie  currents,  ami  static  elLvtricity.  Vibrating  tuning  forks  ami  ciiiapi'"'' 
have  also  pmdui-cd  t^iriilar  result**.  Hemr  it  seeimt  |o  us  In  be  an  imiulnwt'''^ 
conclusion  that  tlie  whole  {.'roup  of  symptoms  just  descriltcd  ha**  nn  furiil-i' 
position.  The.«e  symptoms  are  simply  tlie  renull*  of  (»ugsej<tion.  pnxliKi^l  ■" 
thi«  caw?  liy  ideas,  which  an?  elicitwl  through  the  peculiar  mcOtod  uf  exawi*'' 
tion  of  the  patient.  A  specific  met«lIothenipy  is  therefore  entirely  out  of  ^ 
ipti'slion.  We  are  dealing  wilh  pure  psvehieal  sugge_4tion.  The  gimilarilt '" 
the  test  as  performed  by  the  physicians,  who  expect  a  definil*  result  the™- 
selvcit,  produces  the  s^imilarity  of  the  i>ymptoms  that  ensue. 

Of  late  the  treatment  of  hysteria  by  hypnosis  has  acf|uired  a  far  p^" 
practieal  signifu-ancc  than  metallotherapy ;  it  is  a  mode  of  treutmeot  «l>x» 
has  been  employed  most  eitiinnivdy  hy  the  "school  of  Nancy**  (Bombe") 
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and  its  arlherontj^.  If,  Htirin^  hypnftHK.  ninrhif!  stjitfis  run  ho.  pmdiioftl  !iy 
siifrj.iNlinn.  it  iinliirnily  follnws  llmf  ninrli'nl  sliite^  nin  nUo  !«•  nmil  l>y  sug- 
gestion. If,  l>_v  ifiariv  well-ktiown  siuvosts^^-s,  tlii;  liypimtiziiij;  phyniciiin  ha^  at 
tlie  outset  actiuired  llie  paticnt'it  confidmicp,  ea  relies  win  the  Cftnri<lence  of 
iK'licvers,  tin*  nuifit  Itcfuitifnl  rei^nltn  ran,  of  toiirst*.  Iw  nltairifl  l»y  Iiyptittsii'. 
'I'ht-ro  is  no  !»poi-ial  pfciiliar  prim^ifili!  in  Iho  Iiypiiotic  (rcatiinMit.  Any  ollior 
otticient  mfMle  of  tit'iitiii-r  Iiynlyria  rots  on  llie  sunn*  onmlilinns  mid  juvi^unip- 
tittns.  Kyjmcjsis  has  only  tho  one  ^re-iit  cniisi-fiiie-iirt*,  llinl  it  is  iirliCiriuUy 
prrnliicM  as  a  wvpre  ahnoniiul  mfntal  ntnlw  in  a  ptitit'nt  wlm  prpviotisly  Imd 
nitf  spontiineoufiy  falU-n  into  this  wlato.  In  t)iat  lie*  a  toiis^>-|iien<i'.  w•^li(■^l,  of 
C'our.-'f.  need  not  always  he  pprrnanciit,  tmt  wliii-li  often  pnoufiti  Inix  Iw^on  most 
^ctven? — llio  altiMiipt  to  hypnotize  a  piiticnt  who  i^  siilTi-riiig  fri'iii  a  sliijht 
Iiyi^tcripal  afTwtion  Iiarf  not  mfrei]ucntly  liifu  folIowi-«I  liy  Ihp  rniwt  <ff  a  sicvore 
liyst^Tic-al  attack.  The  nitwhiincc  will  m-ldfini  ha|ri)wi  1o  tin-  pliy^ioians  and 
nmifnt'lizprst  wlio  pnit'ticH"  liy[mntisiii  us  a  s|u'cijiliy.  iHcnusi!  thrir  psycdir-jj 
inlliifnt*  on  tlieir  patient-*  is  usually  greater  from  llie  out-ct;  but  we  nhonld 
consider  it  a  misfortune  if  hypnnjsii;  [iliould  comp  inlo  too  penwal  nw.  That 
in  this  ttiiy  appftnmtly  llie  most  wondprful  cures  run  often  i»e  ohtainod  is  per- 
ffcily  well  e>latilift]ied.  and  not  at  all  siirprir;int;;  luit  lite  wiine  i-uri^  t-an  also 
Im- villained  in  f)tlier  ways.  viJIhout  niiiiiinj^  Ih*'  risk  uf  prrpdiieiii;;  first  llint  (if 
which  voii  would  cure  your  paficnt.  for  tn  hyimntize  niejiiiH  In  nmkf  (einpn- 
rarily  liysterii,-ai  (see  pajfi-  fJ^U),  and  tUore  cannot  exiM  the  loant  dutiht,  (hi*ro- 
forp.  that  tlip  use  of  h^-jinotism  h  a  twn-edjied  sword.  The  iiiore  freipiPiitly 
ailiticial  hy]>iiof*irt  is*  eniploypd,  the  more  rt-adily  it  can  he  produced,  and  rliiitt  it 
niav  l!it[ipi'ri  that  it  In  [irmsis  uri;;inH[lv  iiit'-iideil  Fur  tfiiTa[H'iiI.ic  ]Hir[»tis(is  eiuU 
in  onlinary  hysterieal  iiltacks.  To  tliis  i^i  adtled  the  circumstance  that  not  in- 
frwiiiently  the  entire  conRctous  state  of  the  hysterical  patient  is  by  no  means 
ahvavs  favoraldy  influenced  hy  a  hypnotic  treatirieiit  willi  all  tht*  attendant 
flaptniji.  Furlhermore,  it  i(»  not  hard  In  prophe,-y  tliat.  as  Ihu  k'nowlc<l;;e  of 
the  ppenliar  nalnrc  of  hy|ninsis  lu'conii's  jjeneral,  it  will  loae  it«  halo  with  the 
patient,  and  with  that  it  will  lose  it^  healing  power. 


CHAPTKR    XII 
NEURASTHKNIA 

Concept  of  the  Disease  and  iEtiology. — The  name  of  neurasthenia  is  gin>n 
to  a  nervous  syriiiih'tn-toiiiplcx  which  c<nnc?  on  in  a  jrrcat  variety  of  ways.  Its 
pjiiisp  is  not  to  lie  lodked  for  in  an  orjranic  disease,  hut  in  a  merely  functional 
disturhance  of  the  nervon-*  snhKlancc.  Tho  nutitre  of  this  functional  distnrb- 
amt!  is  ordinarily  chiiraflcriwd  hy  the  two  syrpijilonifi  of  "  ahiwrmai  irrita- 
bilUif"  and  "abnormal  eThaiislibilUt/";  but  the  phenomena  of  neurustlu-nia 
and  its  allied  mnrhid  state?  are  by  no  means  wholly  p\hausted  hy  the  combinmi 
concept  of  "  irrii<ihU  ivcaknfm*."  We  may  alMm  add  flutt  the  entire  nprvous- 
syslciri  does  uol.  bv  anv  ]rM'aii.s  take  ])urt  in  this  alni'iniml  fiinctinitini;.  On 
tlie  Donlrary,  the  more  carefull)'  we  study  and  analyze  the  syniptonis  of  ueuraa- 
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thpnis.  Ibp  ninre  tli«  roiivirlUin  is  furtfd  ii|H)ii  ns  liere.  ju^t  as  in  hyst*  ^ 
in   iii'iinistliciiiii  wi*  liave  to  tlo  essentially,  ullhoufjli    [MTliajiM    mil    t-X' 
{vide  infra),  merely  with  an  ubtKiniuil  iin'iitnl  iHinditiun  i>f  the  fsick  perytji, 
ami  tlmt  llif  <:iHiii(k-Ka  phyi*i(-at  etMiiplaint*  auil  riyniptiMiiH  of  tin;  neiirmirtljciiK 
art!  iiitiirmtely  ((i  be  i-efened  iu  the  main  to  a  ditilurhed   ideatittnal  life. 

Nervoiifiiiftw  nml  niturii-ithtMiia  arc  hrieC  pradit'al  tfrms  upplio)  lo  r»^iiB 
forms  rif  III!  iiliii'triiial  metiUil  coiistiliilioii.    Ill  ity  far  the  ^r<'at<*st  nuiitlN^t<r 
all  case»  this  altnornial  tiii-ntHl  uf^iitililuliim,  nr  at  Ioa.st  itA  btusiA,  is  cou^niLoL 
Nt'urfliillieiiia.  df  c*nin*e,  docs  not  alway»  kIhiw  itself  in  childtKMMl.  nllhiiu.^h  it 
doe^  itfU-u  ctiintjih.     It  dttes  not  always  d"-vfIop  (o  the  painc  (h-jrriv.  varrin?! 
aLxt>rdiiiji  E"  tlit-  actitm  whioh  various  exlernal  inlliieiir<'}4  i-xort    tn   making  a 
more  or  leas  iirominent.     We  can  only  rarely,  however,  wludly  dispt'U?o  wiik 
the  ultimate  asMiin|)linii.uf  a  defiuitf*  ccingenitAl  "nervous''  )>rMlit(|in^tiii 
Of  i-Qurse  we  tim^t  uilniit  tlmt  neurasthenic  conditions  of  f>xl)au»iit.inn  and  ii 
taliori    may   alw  wriir    imdiT   llii-   irilliirrur   nf   jiiTiiititi'nt    tiifllLal    nynrrsfrtiflal 
or   jn'ivislent   and  K-vere   mentid   irritation   in   [K'lVMms   who   were    pn'viooalri 
*'  perfecliy  well  ":  hut  in  gi-nei-al  we  are  usually  inclined  to  attribute  to  lh«B«] 
frtcti^rs  just  nientirmed  nien?ly  thp  role  of  axriting  raust-W,  for  every  aemm] 
HViitciii  d(>f.4  not  Mu-cnmh  to  the  .-tauie  liurden:  one  endures  it   wiHumt  (»r- 
niiiiicid  liiinii,  whtK-'  iiiiotlK-r  Un>iiks  iluwii  niider  it. 

Till"  tnngcnUal  fmlor  in  the  oii«?t  of  ncuracthenia  is  8lM>wn  e«)wvidllv  by 
L'urcful  regard  of  iicrcdilary  conditions.    Nervousness,  neiiraeithrniu.  Iiyslci 
degemrative  immnity — these  are  cloiiely  oici^rtated  ninrhid  cfuiditions.  at 
Laj»if<  of  uhich  lies  tin'  ijilieritwl  ahnormnl  niontal  eonstitiilion.  and   tlu-s*-  cur 
ditions  are,  therefore,  iinfnrtunately  linkeil  together  in  rnanv  fniiiili»*s.     WhrrtJ 
the  laity,  fnjin  a  natural  dread  uf  the  worj>t  forms,  are  ilii«|HJsed  to  Iw-dievc  in 
fundamental  dwtinction,  the  iiuHlieal  eye  nees  only  quantitative  di(Ti?rcnce*  ii 
a  long  series  of  pHyclucal  conditions,  whit-'li,  willioiil  defmite  iKiundarie^,  juii 
the  nornial  {Mvchieal  life  on  the  one  side  and  on  the  other  pass  into  pr'.moua< 
insanity. 

It  ia  onr  tank  In  this  place  to  descrilte  merely  the  mild   netira^tlH'hic 
fitates,  wliii-li  far  exceed  in   fretjuency  all  other  nervous  dit^edses.      The  idf 
that  mmrnittlK'nia  in  a  modi>rn  diwa^f*^  la  entirely  ini'orreel.     It  is  as  dM 
our  deliiiile  knoivle«lge  of  (he  disense»i  of  iminkirid,  and  if  tlie  inen^u.-^ing  fi 
(juenry  of  niMirH.^lheriin  Im  often  awrilKHl  to  the  rci^llrsH  haste,  tlii^  iiiirtvt  ani 
the  e.xcileuient  of  "  niodyrn  "  life,  a  jrlanee  at  the  history  of  pimt  ct?nlun'< 
with  tJieir  horrors  and  tlieir  disorders  of  war  will  render  siifh  an  h,\iM>ihf^iit^ 
extreiriely  (h)«htful.    The  name  *'  iiciiriistlienia ''  is  the  only  thinp  lliat  is  new 
nr  mods'i'n.     Thi-!.  and  the  lu'ller  insight  into  (he  nature  of  the  dt-i4-;i>i4». 
owe  lo  the  Amerii-an  neiirnlogist  Bearrl    (IKHC)'     It  id  also  true  that   all 
cx(-iting  causes  aliove  mentiom-d  arc  sliU  active  in  their  full  force  tn-day, 
that  it  cannot  therefore  amaze  iia  if  wg  ohsorve  neurasthenia  with   t>spoeia| 
frequency  in  hu.-'inc.''.*  men,  who*e  hold  ji|WTid!itionp  are  ulleiidi*<l   hy  the  ev 
citenients  f»f  hope  and  fi-ar;  in  potltieian.-;,  whose  mind:*  are  eon-tnnily  stin-ej] 
by  the  eager  strife  of  parties;  or  in  thoi^e  artists  and  seholars  whoHf  ne^ei 
quiet  sinliition  forces  them  into  restless  competition.    Neuraytheuia  devclopsj 


■  {The  rliwxMP  had  previi>u«ly  (1867)  bM>n  de*rTilMv|  imdn-  ihr  mtoa  lumo  t>y  VanT>maMi,< 
Micbicnn,  uhJ  tbc  name  itwif  b  found  In  thcfint  Mlitlonof  Dunjtli'i'iB's  t^f'^tioaaiy  In  IS33. — K.] 
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often  enough,  however,  in  persons  dit<powKl  to  it  from  the  first  through  a 

crinjri-nitiil  dcfcc-t.  without  any  lipprial  oxoitin^  cmiiw*.  Wo  ran  rpa^lily  wmli^r- 
&land  tliat  a  dii-ra?^'.  whirli  jiliiys  it**  |mrt.  rliii'tly  in  U«!  idi'jitioiial  lift'  of  tlwise 
ftffp<le<l  hy  it,  ehouM  be  materinlly  influpmt^l  liy  Ihe  il^ree  of  education  of 
ite  vii'tinis,  lliat  is,  liy  thi^  rirluiesa  ami  activity  of  llii'ir  idenCional  life;  hut 
it  iR  itUTirriTl  tii  call  tifiinistlu*nirt  a  disoaf^i.'  cliU'Hy  "f  the  "  fihiciui'fi  "  or  of 
tliL'  "  lii;i[ie.r  t:Iai*ws."'  Neiirai^tlifniu  romliiionff  o<i-iir  vory  frr^jinMitly  in  the 
unwlucatod  ami  in  the  lower  o]as«>6,  although  they  may  uianifost  tlifiuselvei 
in  a  wtiiK-what  tlHTrrL-nt  fahhinn. 

Thnv  i(4  one  fiuint.  hnwrvcr.  yet  in  lie  c^irisi^hTcd.  Kven  If  we  rliiiK  to  the 
iiewpDint  nf  tlio  (isyrhii-at  orijiin  (rf  most  n<'tirnt^tln.'nif  niorhiJ  condiiioris,  ii 
iM  Htill  a  4fiic»tinii  wlicttier  Hk'-io  '' n(,'ura»^thenit;  (.hungcsi "  catjnot  on  thrir  jMirt 
Im;  [triiduiod  hy  I'Utirdy  di(ri-«Mtl  t-ausfs.  It  is  un(|LK;stion«l)if  that  purely 
i'xoj;tn<ni!»  toxins  can  produro  prnnoimced  psyrhoww.  Finthpiiuoi-c,  many 
rocent  (il)sorva(i(ins  inilimlt-  that  iiTtaiii  jiriKti^wM  of  "  iiih-riial  si?«Tt'(i(»ii " 
undotililcdiy  affi.-il  Hil'  [irm-L'-sfs  iif  (-iiiiM-ionsiii'M.  \Vr  have  liiit  tn  tliink,  fnr 
i'Mirii|i|r,  tif  tUe  [Kvuliar  psyi-hical  i*yni|»Unns  of  uxniihlhalniii-  gnitcr,  of  llie 
prolial)l(.'  iiifliifucc  (littht  invcstipiUcd  as  yi't,  it  is  true)  of  Ihr  iiiicriuil  i^wrc- 
tioii  of  thi!  fenialo  wxiial  orpins  (ovariuf,  diffuruut  pnHre?iSL'«  during  pi^K* 
nancy  ami  fhr  piiprppriinn)  on  the  psychical  funotlon«,  eU.:.  It  h  cnnpef|iiertly 
not  )[iipo>>il>]f  (lutt  i-ci'laiu  i-um-s  of  "  m-iirasilieiiia ''  arc  <liic  to  distiirt>aiii-i-s 
of  an  I'nliri'ly  dilTrrfiil,  cliaraclcr.  (If  coiirw.  hardly  anylliin^'  dftinilr  is 
known  an  yet  on  thii*  (tiibjrd.  Fnrtlier  ijivcwtigatioo!*  in  this  direction,  how- 
ever, iriHV  hii  proiluflivc  nf  ini^wrtant  iVi-HltH. 

The  Symptoms  of  Nenrasthema.— I.  Thk  Mkmtai,  Symitoms. — One  nf 
(he  iiiii.-t  iiiipfriiint,  i  luinxi -  in  thi'  idi-aiirtnal  lift-  *tf  the  n^pnratilhfnic  i.-*  tlic 
frwLiii^nt  and  ready  iip[K'rtrance  of  ideas  of  an  anxious  cliaracdT.  So  far  a* 
lin-vi-  idrris  refer  to  (In-  [latirnl's  own  rorfioreity.  they  have  h<-c*n  calird  from 
<ild  tniii'H  hypin-hnndriMCid.  Sonietinn's  Ihfy  wpni  U>  ariso  nf  tlicniM-lvt-s,  at 
oilier  tiini's  Ihi'v  arc  iirndnccd  hv  readily  recognized  e«nscs  (readini;  *>f  hi-*- 
I'lrii's  *if  jialienls  or  of  iiMnitcal  workf,  ca-siw  of  Hickne(;><  and  death  in  (lie 
neigliliorhoiid,  etc.).  Thp«e  ideas  may  constantly  nrise  in  rnngciousness, 
oftt'ii  in  «|iiitL'  a  lixed  and  definite  r«»rni.  and  then  dnniiiiate  more  or  le-ts  all 
the  rei-r  iif  the  irh-iilitMial  life.  A  l«rj,'e  iiitiiiher  kF  m-unif^thenics  are  dominatod 
liy  (111"  thniigtit  (hat  IIh'V  are  tlin'uleni-d  «>r  already  aftneked  by  a  wriniis  or- 
guuie  difiease.  One  cmislaiilly  fears  an  itnptfiiding  alhii-k  of  apoplexy,  another 
heart  disease,  a  third  heginning  consumption,  a  fourth  believes  he  lias  notitvd 
positive  signs  nf  dist^asc  of  tliL-  spinal  cord,  c-aneer  of  the  stomach,  etc.  The 
an.xiipus  idea.-*,  however,  may  also  take  oilier  forniJi:  they  ponietiitie^  refer  to 
Ihe  palienffi  m-an^st  relaliviti  rather  tlian  to  liiriwlf.  Women  are  Hometimea 
(ormenliHl  hy  thi;  (^instant  dread  Iliat  their  hushandc  or  etilhlnm  may  fall  sick. 
Till-  ideas  may  also  n-latc  to  cxlernal  prot-eHsi.'H.  with  which  tho  anxlfuit!  ideas 
are  easily  and  inop>i8antly  assiwiated.  The  so-oflUed  agnraphohin  (anximis 
ideas  on  entering  a  large  open  space),  the  dread  of  a  crowd,  of  a  railway  jour- 
ney, of  society,  ihe  fear  of  sitting  umkT  the  chandelier  in  a  thenter,  the  fear 
of  (ire,  and  many  other  sympt^niK  of  a  jiimilar  character,  are  often  observed 
in  neurasthenics. 

\rjt  infrerpienilv  sueli  ideas  of  an  anxious  nature  come  nn  suddenly  with 
eajieuial  severity  and  lead  to  actual  attacks  of  anxious  distrt'Si*  witli  ^inmouneed 
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piiy.iitul  svmploiHs  a?  a  <<>ns4MHic'ncu.  Such  nttack)^  may  come  on  at  nic^tt 
during  bleep,  drive  the  patient  from  hm  bed,  aud  put  Iiifii  inU»  a  >itate  of  tJir 
greatvxt  iiiircifit  ami  c^citeniQaL 

We  can  ivHflily  nmlerstand  that  the  ea«e  with  vhich  thp.«e  ul*-iu-  ■-■f    "     ' 
anxious  nntiire  nripc  inav  keep  the  iMiticnt  to  some  di'^rpc  in  a  ntat*-  of  nn,- 

irritation.     Ik'nt-e  sucli  |ialii'nts  nfti-n  <-(Mn|itHiii:  "  I  am  hIwovs  m*  n>t!' 

every  trifle  vexes  me — uviTvlhini;.  nn  muHvr  hovr  smHll,  irnlalc^  me. "    ' 'nl.' 
when  their  thnughtd  are  taken  up  by  something  elite  (In  they  become  qnictanil     ! 
lH^]iav4'  ill  a  MHv  Ihul  si'eiii!*  perfi^ctly  lioriiiill. 

Tht>o  anximis  iilt-as  art-  hy  far  the  mnpt  frer|tiGnt.  but  they  nre  not  theonh 
ffirm  tif  rimrhid  Idt^as  which  are  nhscrvivl  in  ni'ura»5lhi'nia.  Iti  wi  far  n^  fui4 
i»h'as  ^■on^tnIl(ly  «ri^H!  in  (■onwioiifmosn  iiuiei»cn<lently  of  rxtcntal  ovtnita  unA 
i-4>ni^lan(ly  lake  poiweiwion  t»f  the  patient,  »*>  l»  speak,  wo  (£ive  Hieni  the  gentnd 
and  fit  name  of  hnpemlive  ulfo,*.  Tho  followinjj  are  pome  of  the  ospociillj 
frfijiirnt  foriiir!  of  iinpcralivc  ideate  Manv  patients  arc  ili^trtitiscO  hy  Lh<?  coo- 
^fiiiit  refiirri'iife  nf  wlmlly  supcrfliiiin-)  (]upj;tiiin!!:  Wliy  i«  this  so — wl»v  is  i^H 
n»it  so?  What  wouUl  happen  if  this  or  that  slKiuhl  ensue?  etc.  (  fJrtihrl^tiekt™ 
nielaphysiftil  (ir  reasoning  insanity,  fulii'  roisontttinir).  Other  patients  di*- 
tTf^a  tht'tUf^i'Ive-t  witli  constant  douliti*,  with  the  constant  ftt'linj;  o(  uiuw- 
tainty  wht-tlier  tlii:-  or  that  has  been  done  c-orrcclly,  whetlicr  they  liatf  not 
wrillen  rtunelhinjr  wrniii.'.  have  not  ftirj^itlen  wonielhin^f,  etc.  (innnnilv  of 
douhl).  Ttiese  and  otlier  imperative  ideas,  which  otxair  in  a  prnntmneni 
fai^liion  only  in  the  H'vere  I'Drnis  of  nenraKllienia,  farm  the  tranHilion  to  the 
specijil  fiirnis  of  neurasthenic  insanity. 

Aillxiii^h  Uk>  ni'ii'lii4|  jiluHtional  life  in  Din«;t  ca«es  gives  the  nientAl  con* 
8tituti3n  of  the  neurasthenic  the  characteristics  of  e.\eitement  and  restlcst^iKss, 
tluTe  may  he  ali*o  a  pronounced  inhihition  of  the  rest  of  Ihe  idealiiinal  life, 
and  eoniieiiiii'ntly  a  dr-presweil.  melaiirhnly  tlisjtnsitlnn.  The  nxMilal  ftiNpiwi- 
tion-s  iiuiy  soiiietinnK  vnry  in  (litTecciil  forms.  If  there  is  in  j;i'ni?ral  on  iu- 
cren>-c'(l  Ijvflimss  of  the  iiU-jilional  life,  llie  freipii'tit  and  rapid  transiition 
from  being  "  exalted  to  the  clouds  "  to  being  "  worried  to  death  "'  may  be  eape- 
cially  litrikin^'.  m 

The  worst  ri^siilt  of  the  distiirltwl  ideational  life,  however,  is  the  dishirbJ| 
mice  and  inhihillon  of  all  other  tratrit'  of  ideas  hy  the  constant  intniftinn  of 
the  niorhid  ideas  into  cont'cinusneRs.  This  is  the  chief  reason  why  the  ncornv 
thenie  is  so  oftjpn  incapable  of  any  persistent,  inrtlMidical  mental  work,  or  at 
least  why  he  can  [tcrfnrm  it  only  with  Ihe  cr'Jfllt^t  elTort.  Sensations  of  bodily 
wejikiKws  {viifr  iiifm)  an*  oflcii  jiddi^l  in  the  fediiijfof  rneutal  fatigm?,  antoiit; 
tlioRi  boin;;  the  inability  to  read  or  write  continuously,  sonielim'.*!*  as^ociatnl 
with  unpleasant  subjective  sensations  of  weakness  or  pr«*ure  in  tlic  ry« 
(*'ner;dus  aKt]ieno]>ia  ").  Of  course  in  those  disturbances  of  the  power  o 
mental  work  we  must  always  maVe  a  sharp  distinetion  betwoen  a  ci)np>nital 
primary,  functional  ucakncss,  and  an  jnipodiuicnt  to  mental  work  due  merely 
to  secondary  causes. 

[The  (ipecial  morbid   fears,  like  agoraphobia  and  the  queMinningA  and 
doubts,  are  rarely  met  with  in  nenrasthenia,  and  are  usually  indicative  of  a 
pronounci^d  n*^urnpaihic  taint  of  n  degenerative  tvpe.    They  may  exist  without  fl 
neurasthenia.     Anxiety,  mental  deprf^sinn,  ami  a  Icndciicy  In  worry  arc  inueh  V 
commoner,  and  are  of  less  serious  import.    Many  ncurastheoica,  however,  ishow 
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hardly  a  trare  of  three  nifiilal  diiiturbann*,  Im-vdiu!  a  normal  Hcpressinn  over 
their  iiialiilily  to  |>errr>riii  the  rmlinar}-  ihilies  nf  lift-  or  their  failure  to  rt*gain 
their  health.  Thrir  i-ltiff  i;yriifii|ii[iis  (^inji'iht  of  iniiliililv  In  iiuiki'  any  hmg- 
wmlinued  |.|iysica]  or  iiR'nIal  effort  and  nf  pliysit-al  wi-akiic-iji.  As  a  result  <if 
ovt-Tt'xerlion  various  iihysiuil  hyjuptonis — l»*nikt'h(!,  iiisoiriiiiH,  haoknelic,  ano- 
rexia, imlig<?*ti[>ii,  etc.— ensue,  without  any  marked  mental  symptoms.  Neu- 
rasthenia (iceiiip,  tfit-rcforc,  to  Ipu  rathtrr  a  ixindition  of  palhnlof?ica]  fatigue, 
•  upon  whifh  the  varioim  iiicntal  «\iii[>lnm!*  aliovi'  clf^crilii'il  tuay  devwinp  bpi!- 
on<lflrily.     (See  also  tlio  chapter  on  Psyi-lmstlieiiia.) — K.| 

'4.  TiiK  I'nYsrcAi-  Symi'Tiimn. — .\lLlinu)ili  the  meiiUil  wyniptoins  of  m-u- 
raslhenia  art*  rt^t'o^iiized  only  liy  Ih*!  exp4TiciK'<'d  phy!*ieinn  ns  the  r«]MH.'ial  center 
of  (he  disease,  the  neurasthenic!  !iiniM?lf,  ai*  a  rule,  ciainis  to  i*ufrer  from  counU 
lc8(<  liuhjpi-tivft  syniptomf*.  wliich  may  ot-eiir  in  alrnnttt  nvery  organ.  By  far 
the  largest  part  of  all  thew;  munMoMS  suhj«Hivo  scnftationK  are,  in  our  opinion. 
mrrcly  tlie  ri'suU  nf  the  priiuary  iliHlufhanee  of  (lie  idiyilional  life.  We  admit 
merely  to  the  Fee<>nd  place  tlic  [Missiibiiity  that  theix'  arc  ind^-penileiit  func- 
tional iiiTvou.'*  disturlmnt'cs  In  other  parts  a:*  w^'ll  as  the  inenUil  atiiiiiialy.  iirnl 
that  theiie  niay  lead  to  special  physii-al  syinptoiufi.  For,  a^  we  liave  already 
mentioned  in  the  disrujtslon  of  Invteria,  it  la  ronreded  that  the  abnormal  men- 
tal cnn^titution  may  fit-  H.ssocialeil  n-itli  (.'onKtituticmal  defects  (»r  ol1ii>r  orgaiiK 
of  the  IkmIv.  II  is  evideni,  lirmever,  that  iiiosi  of  Ihetie  Kuhjeetive  syiiiploms  at 
least  liflvi-  a  pnycliogenic  origin,  sinee  lliey  alrnust  always  mnrnrin  ahsolutely 
to  the  fharaoler  of  the  existing  Iiypofliondriai'al  ideatu,  and  sinw  they  disap- 
pear entirely  an  8000  as  wc  succeed  in  driving  these  ideas  out  of  coasciou»ne.«!;. 

In  Older  to  review  the  crunmonest  niniciisthenic  symptoms  we  may  very 
well  claiisify  thfiti  a<-i'orditig  In  thir  oryan^  to  wtii('h  the  jialienl's  fears'  gener- 
ally refer  lluiii.  The  idea  nf  n  dreaded  organie  disease  Hi-lually  jirovoke-*  tlu' 
forrehpnnding  suhjwtive  (-ensatioiit;.  Tlius  the  "  imaginary  "  diseases  develop. 
If  llie  patient's  thought*  are  oLTUpied  eliielly  witli  the  (treaded  advent  of  a 
spinal  i!!peft,«e.  many  cynifitoms  apparently  spinal  enjiuo.  espwially  pain  in  the 
hack  and  unpleaj^nnt  wn^alionn  along  the  supine,  pain  and  pjirjesihejiijp  in  the 
k'g!«,  etc.  'Hie  nicirt^  Ihe  patit-Tit  knows  ahnul  a<'tual  diwaj^s  liy  es)M'rienee  or 
riffldtng.  the  more  inanifoM  iieenme  liin  ayniptoiiiH.  Neurasllienie  physicians 
are  tlierefori"  the  worst  jHitients.  A»  we  s|H'ak  nf  a  "."ipiual  iirura^itlu^nia," 
no  we  can  also  s]>(>ak  nf  a  "cardiac  ncurastlienia."  a  "gastric  neurasthenia, " 
etc.  The  cardiac  ecu  ras  then  its.  who  live  in  constant  anxiety  about  heart  die- 
eaiiK^  and  its  contiefpiencej^.  itiniplain  of  palpitation,  prrssul-e,  pain  and  "  flut- 
tering" in  the  cardial!  jcgimn,  vertigo,  and  dlstresii  for  hreaih.  I'alit'nts  witli 
gastric  neurasllirnia  ("nervous  ilyspepsra,"  /^.  J'-)  have  a  fci-linj*  of  pain  and 
pret!sure  in  the  stonuicli  iifdr  taking  any  fond,  and  tluTufon-  are  afniid  Jo  .^at 
anything  that  is  at  all  Indigestible,  suffer  from  unconscious  voluntary  eructa- 
tionct,  etc.  In  ca.<ch  of  this  sort  it  is  indeed  jiossihle  tliat  we  may  Ire  occasion- 
ally dealing  at  the  same  lime  with  a  true  functional  weaknesw  of  the  organ 
in  (]Ucstion.  NVvertheless.  hy  careful  oli,-cn-alion,  the  generally  vf»ry  pre- 
doniinantlv  psychica!  cliarnctcr  of  the  affcclinn  is.  a.s  a  rule,  easily  recognizwl. 

The  long  faeries  of  physical  neurasthenic  pytnptoma  is  by  no  Tneans  ex- 
hauptod.  however,  with  such  Ruhjeciive  symptoms  provoke<l  by  definite  anxions 
ideas  (or  hy  " antn-MUfff/eKtinn."  as  the.  modern  li-i-hnieal  term  is).  In  almost 
9II  cases  a  largo  numl>er  of  physical  synijitomB  arc  apparent,  which  we  re^'ard 
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ai;  the  neccfisary  (tlmt  w,  tlte  phvsiolo>;ii-»l)  rtvult  of  the  {fcnoral  mental  uti- 
talioii.  As  in  every  hcnltliy  nmn  every  great  int'ijlnl  fucitftiipiit  iit  ftillnwnl 
\ty  a  initiilM'r  (if  |iliy(ii<.-Hl  syiii[il()rn-<.  it  i'^  pliiln  Ituit  llu-  itluioriiial  stMtv  of  r\- 
citenii'in  ttf  (lie  iiiMirtwtliciiic,  t'^^mmjir  "ii  witlioul  riufliirimt  esk*mal  cotimr,  out 
often  Imvo  yorimtic  resulls  uvt-n  in  iucreatUKl  ile^jnv.  Ainoii>;  them;  »'e  uiaj 
reckon  lirnt  a  lar^^i;  nuinlter  of  ti>o-ca11cd  "  curebnil  syinptoiii.s"  *>»Mh  af  h*-**!- 
ache,  Terlijio,  aud  jmiwmii'i'  and  ilifttiirLitnct'  in  the  lit*ml,  to  hIwi'Ii  innv  uf 
conrw  h(!  HrMfc]  ntijny  eiTclirtil  syinpt'Miis  dnc  to  aiito-sugKi'slinn,  Aninn)( 
thew  Ijc-I'mjis  hI-mj  Hit  ueurastticiiic  itisomnia,  our  of  llie  »>mriinni*:it  and  niti4 
impt>rlant  fynifttoms,  and  a  diroct  result  of  the  mental  imtAlion  it*olf.  In 
many  cases  the  insomnia  foniis  the  center  nf  the  neura»tIionir  KVinptoin-eon}- 
pleat.  We  iiuiy  then  f-ay  tlmt  thi;  fcyir  of  inmmnia  ii*  the  chief  n-anm  fnr  tlw 
aetiifli  ir^wMiinia.  Mniiy  vawnimlor  uvniptoins  are  nifo  a  dinvi  rt*ull  of  the 
general  nuMilal  irritation — palpitation,  a  rapid  pulec,  re<hi««  or  pnllur  of 
the  faix!  ami  luind:-.  incn-aHi'd  swL'alin^^  or  jKT^istcnl  c<>ldneH,*  of  the  ImmU  ami 
fpt't,  etc.  We  iniiy  also  add  Ircuior  and  tha  not  infrc(}ucnt  incr^*ii*c  ot  ih« 
letidon  relieves.  Finally,  tlie  lof^at  of  np|>clite  which  many  patient*  Bhow,  ttw 
lifliiiliial  crmstipation,  and  in  otiier  caiics  the  tendency  to  diarrhea^  trfi  c»- 
tainly  nftx-n  most  closely  related  to  the  psychical  prrK*!«e«. 

Tlie  liveiinpss  of  the  nintnr  inncrvntinus  nli«  dejiends  in  the  main  npoB  On 
general  mental  atalo.  Whili^  many  neurastliciiics,  iiiijwdKHl  liy  *'iin--Iatit  tf*i- 
k!(«)»'*i,  cxliaust  tlii'tnselvi's  in  Inng  and  useless  walks,  there  is  in  nthrn  i 
great  physical  weakness,  whicli  is  due  to  inadutjuutc  ceri'hral  volitional  in- 
nervation of  tlio  min^clnt,  m  far  as  It  ifi  not  de]H>ndcnt  upon  uctnal  fiinctiiHu' 
alinnniialily  or  im|iain^d  general  nidrilion.  Such  ^laticnls  are  K>«>n  lirod  m 
wnlkiiij;,  (liey  •■iiniint  work  [vrsir-li-iitly,  lliey  MinieliuiCA  f«'I  so  wi-jik  ihul  tlir» 
will  Kcnrci'lv  Icnvc  their  rooms,  and  they  epend  raoeit  of  their  tinte  in  lyinjiftn 
the  hcd  or  the  H'fa. 

It  i»  hard  to  decide  whether  neurasthenia  excrta  a  direct  influence  up"" 
the  general  hndily  nntrition.  Wo  find  nfurawthcnia  in  l«olh  fnll-hIon(I«I.  tt.r- 
puhtrit  [H^rsoni'  and  1hi>?«  who  an;  frail  and  ameniie.  Neurai^lheDia,  howMf^. 
very  nflcn  exerts  an  indirett  inlliicm-e  U|Kin  the  patieni's  nutritmn,  tinct  l<« 
of  a[>iielite  or  fwir  of  taking  foml  gradually  resnlts  in  marked  emaciation.  "" 
tlie  oflier  hand,  we  must  always  consider  whelher  iieiira~<^lhi>nin,  as  pre*i<«*f* 
intitnalod.  in  not  nind>inf4l  wilh  oiImt  itmditinns  of  constitulinnal  pli»*J"' 
insuniciency.  W'n  may  nn^nlion  thai  largo  iiinonnt:^  of  plio:*phates  arc  <>(t'" 
found  in  the  urino,  (lie  renfton  for  which  is  still  uncertain.  [In  mn#i  **•> 
of  neiira(*lhcnia  there  is  defertive  niclalKilii^m.  The  nrine  w  wmnty.  the  urn" 
acid  IK  incri'asi'd  ri'lalivcly  to  the  urea,  and  in  Koxual  nl■llra^t)u■nia  there  nut 
lie  an  eveesa  uf  iudicau.  JIuny  ueiirai^thcnics,  howevur,  drink  very  lii''« 
water. — K.J 

We  inuBt  al*o  devote  a  few  wonls  to  a  form  of  nenrasthcnin  which  u*^ 
great  practical  imiwrlanci! — sexual  neura^-theDia.  It  u^^ually  develops  in  p* 
son.-t  who  liave  practiced  niafiturlmlion  in  their  youth,  ami.  hy  ruadiug  or  IM' 
own  reflection,  have  fallen  into  tJie  moft  oxaggcrati^l  anxiety  a^  to  tbo  W^ 
posed  evil  eonwipienct-s  of  this  vic«.  Such  piliahle  luitienU  iiKiulty  feirthit 
they  arc  afTccted  pa^t  help  with  some  diseaw  of  the  brain  or  qiinal  wird.  w' 
Buffer  accordingly  from  wlf-reproach  and  a  host  of  eom\sponding  iiuhj'X'tiw 
symptonu;  but  the  very  common  *' psychical  impaieace"  u  still  more  ^i^mA- 
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cant.  This  is  a  sexual  impotence  which  is  the  result  of  anxious  ideas  which 
disturb  the  sexual  act  and  make  it  impossible.  Other  sexual  disturbances  are 
usually  added  to  these,  which  are  at  least  in  part  a  direct  result  of  the  physi- 
ological hyperexcitation  which  has  occurred  in  youth  (fre(]uent  pollutions, 
urethrorrhea,  etc.).  In  sexual  neurasthenia,  therefore,  the  whole  host  of  gen- 
eral neurasthenic  symptoms  above  described  are  naturally  groujjed  about  this 
nucleus.  Objectively,  a  certain  flaccidity  and  sniallness  of  the  genital  organs 
(penis  and  testicles)  is  not  infrequently  observed,  which  may  be  a  result  of  a 
too  early  and  too  frequent  use  of  these  organs.  ^ 

As  lias  been  indicated  above,  we  are  not  justified  in  regarding  all  the 
physical  symptoms  occurring  in  neurasthenia  as  secondary  psychogenous  symp- 
toms. Since  neurasthenia  is  due  to  a  general  constitutional  abnormal  dis- 
position of  the  nervous  system,  it  is  not  strange  if  functional  disturbances  in 
other  parts  of  the  nervous  system  should  occur  along  with  the  abnormal 
symptoms  in  the  patient's  ideational  life.  Thus,  neurastlienia  may  be  associ- 
ated with  true  neuralgia,  or  with  migraine  or  other  forms  of  headache.  It  is 
therefore  an  important  and  often  a  difTicult  task  for  the  physician  to  analyze 
the  whole  aspect  of  the  disease  in  the  individual  case,  to  recognize  the  purely 
psychogenous  symptoms  as  such,  and  to  separate  from  thcTn  any  coexisting 
physical  nervous  symptoms.  This  distinction  ia  of  great  importance,  especially 
in  regard  to  the  treatment  to  be  advised.  [It  may  also  be  important  to  de- 
termine bow  far  the  neurasthenic  condition  may  be  the  result  of  some  pre- 
existing physical  condition,  which,  by  the  attcndaiit  suffering,  as  of  habitual 
headache,  luay  have  led  to  the  general  nervous  exhaustion. — K.] 

General  Coarse  and  Fro^osis  of  Neurasthenia. — The  course  of  neuras- 
thenia is  governed  In  the  main  by  the  degree  of  general  nervous  predisposition 
that  existi  and  the  severity  of  the  unfavoral)le  influences  that  act  upon  the 
patient  from  without.  If  we  are  dealing  with  a  patient  who  was  previously 
in  normal  mental  health  and  in  whom  a  neurasthenic  state  of  irritation  or 
exhaustion  has  come  on  merely  aa  an  effect  of  unusual  mental  excitement  or 
^flTort,  such  conditions  of  "acute  neurasthenia"  may  wholly  or  mainly  disap- 
[jear  under  proper  treatment  and  the  removal  of  the  injurious  external  influ- 
ences. The  condition  is  different  in  cases  where  the  neiirasthenie  tendency 
las  appeared  quite  early  in  the  patient's  whole  mental  miturc.  Here  also  we 
may  often  notice,  of  course,  great  variations  in  the  prominence  of  the  morbid 
symptoms;  but  an  actual  recovery  is  scarcely  possible,  since  it  would  be  equiv- 
ilent  to  a  complete  change  in  the  whole  mental  individuality — but  in  later 
life  there  may  sometimes  occur,  even  in  such  cases,  a  striking  rotrogrc.-ssion 
in  the  morbid  symptoms.  In  the  milder  eases  there  is  little  outward  evidence 
if  derangement;  the  patient  endeavors  to  hide  his  troultlcs,  as  his  indefinite 
symptoms  seldom  gain  much  sympathy,  and  are  apparently  contradicted  by 
his  well-nourished  and  healthy  appearance.  In  the  severe  cases,  however,  the 
patient's  vigor  is  so  much  impaired  that  the  disease  acquires  a  grave  aspect 
even  for  others*  than  the  patient,  and  fills  them,  as  well  as  him,  with  infinite 
anxiety.  The  di.soase  is  never  actually  dangerous,  and  \is  existence  only  ex- 
ceptionally prepares  the  way  for  more  severe  secondary  nervous  disease.  Thus 
it  happens  that  many  neurasthenics,  especially  when  external  ctmditions  are 
favorable,  lead  a  comparatively  endurable  life  and  work  hard  and  profitably 
m  their  calling. 
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DiaifnoBis. — \oiiraslIiciiin  can  iifiinlly  1«  dPtwtMl  without  rfifflrultr,  bm 
tin'  f<tiiljli.-*hmriil  of  ilic  iliji^imsifi  rt'nuirts  ilie  exi-luKioti  of  orjriuiic  lt>Mt[ii  "I 
tliu  iicrvoug  sj^-Ktrm  aixl  of  oilier  orgnni*  of  the  bi>i)y.  Every  ciiMe.  UuTpforr. 
must  be  Kiibinittwl  t»>  a  Ihonnifrli  nnd  ran-ful  I'-xaminiition.  CJravc  oivfini 
difwaRe.1  and  |)>vi')inMi>i(,  fcncU  as  inripit'iit  Iiiiiii)ri«  or  ^t>iic>rul  pfinily^is.  mvtiui- 
cliiiliii,  inaniiHruI  (K'iir«*>*'ivo  Inwinity — furtlieriimre,  incipit-nl  iniihiitlf  ^t-lcro-i* 
ta\te^,  niitit  c-itsts  iif  (-(^oplithaliiiit^  ^'oiliT,  etc. — hare  bucn  fri^iueiill^  mUtAkin 
for  ncurat'tlK^nin. 

li  U,  riirilieririnre,  by  no  mraiw  mn?  that  pationU  with  or^nic  (Ji-"'*** 
■  if  tlit>  iiittM'ual  (H>frtn(i,  wliioh  are  «JilIu-iill  to  rwognizc.  are  iiut»rnHiIy  r*^ 
ganlei]  an  '*  npur».-*lliifnie."  Tfiii8,  for  pxajiiple,  many  a  t-aso  of  clioIt-lithiii^LS 
rlirunif  ap|HMiilii-iliH,  arli'rioscliTostTi,  gout,  I'ti*.,  in  trpaltnl  for  **  iieiiratitlwiiM'' 
for  a  lon;<  tiiite,  fS]ii>cial)Y  if  tlio  pntit'iit,  o.a  is  ufti>n  unou^)i  the  r«ep,  ts  il 
tlie  wiine  time  really  ''  ihtvouh."  A  ^ivat  (Iia;iiius(ic  (lnii(^c'r,  niorvover.  i' 
to  Ik'  fintnd  ill  Itii'  viR'iiinstantf  iHnt  nil  ninrk"**!  mninisHienic  iin*l  IiVBterin! 
patientrt  may,  nf  Ltmriw!,  cufTur  frum  any  fonti  of  orffanic  Uist'OAO-,  tind  Ibii 
tlieir  ii^nditiitn  i«  only  Unt  n^adily  rpc'0>jnizi'il.  ('on»i|u«ntly,  aa  simple  ainl 
easy. as  llit--  tliagntwis  of  ni'iinisiln-niu  is  for  the  exijcriitin-tij  prHi-lii inner  ui 
iiioHt  of  Ihc  ctii^cH,  wv  sliiiiiM  iii>vt>rllic1<'t4s  nlwavH  (■xnritiiii'  tlu*  i-nsc  nil«*w  uilb- 
oul  any  prix-oni-civcKl  o|iiMii>ii  or  |in.>jii(hco.  The  funilarncntal  liio^uostir  priti- 
ciplti  here,  OS  in  all  other  (-onililioiiK,  is  lo  think  of  t^viTylhinff. 

We  c-anii(»t  ilnnr  an  alijujlutely  sharp  boundary,  naturally,  between  nciira.- 
thpiiia,   iicr^oiif'iH'Ks,   Hiiil    IiVHteria.      In   ail    tlirtw   tlirce   n>nilitit>M.'t    we    are     i 
dealing,  nx  Im.-*  In-en  Niid.  wilh  iin   iihiHirnuil   niTvmiH  eonsliliitioii,    which   f 
cungHiita]  or  whah  tiuM  at  It-uttt  (li'velo|H-d  from  oiilvvarii  eiri*uniKtaui.'w  ■>^^ 
the  haais  uf  a  con^-iiital  T)rcdis|>nHtlinD.    Thia  cunslilution  is  inantfcat  ia  tld^| 
jirst  place  in  the  purely  ]HVi.'Iii<-al  domain,  and.  in  tltc  Hs-on«].  in    the  reU- 
Uann  liprwivn  the  iiM>ntal  and  Ihe  eor|>imml  life.     If  the  ahnornial  rttato  shov 
itself  iiuTely  in  sli^'ht  iiicniiil  irrilnhility  and  px-nsiliveneiw.  with  a    tL'tiil^n 
to  anxious  ideatt  and    niiroiimleil    ft-uiH,  and   thus   li)  tlie  deveIo|jiiient   of 
Borts  of  subjoclivo  ahnornint  sensations,  referreil.  however,  to  the  cori>un-tl 
we  eall  il   Hrrvon.'inr.is.     If  lliere  iy  also  assoeiatixl  a  ninrkwl    weakpnin;?  < 
llm  t-apaeity  for  ni<'nUl  effort  and,  in  i-on&e«|urnee  of  the  ilefec-tive  or   tnun 
inhihitod   ineiihil  energy,  for  ]iliy!tieal  elTorl  as  u*ell — syniptoiag  whifh^  n* 
rule,  ai-e  awixiatecl   willi    ineivjweil   anxiety  and   willi  ri)n«e«iueiit   suhjeetn 
M.'ni<ations — we  have  prnniamiTil  neunisthmia.     If,  however,  the  reluiion 
tween  the  mental  pnu'i'ti^ex  and  the  {-or)Kitt'ity  hii!i  IwH-orne  xo  vm-iltatilif;  Out 
Iherc  ii;  a  (ornplete  hio!4,*iiing  of  llierte  relatione  (par«lyni>*,  anifstliesia).  or  thai 
wholly  abnormal  ittatee  of  mental  iiTitation  (sjiasm^,  attacks)   liare  JeveJnf 
in  eoniW(uenc-e  of  the  hum  o(  all   healthy  nnmtal   inhibition,  wo  liavr   hefo 
u»  pronouiKvd  httstfriu.     I'lic  biitiiR  of  all    tlie«e  three  fttatr^  \i — li;*nriiti%Tl 
expressed — the  hiek  of  nil  detennineil  onliT  and  flxiiv  in  the  eoiirne  of  al 
those  processes  which  we  includL'  under  the  name  of  |>sychieal  |)roL-o>tiiu$  I 
the  broadest  sense  of  the  word. 

Treatment. — As  in  liysteria.  so  also  in  noorasthenia,  psychical  or  mo 
treatiiieiit.  is  of  prime  ini]MirtaiK«',  hut  here  it  must  Ire  a  diff(*rent  kiml  froiw 
Unit  neeesMiry  in  hyslerienl  eiises.     The  neiiraNlheriie  rei)iiiriii  syni|i>ul)iy.      A 
soon  as  we  revvgn'vM  by  nicaua  of  a  curerul  inquiry  (he  hy|HN.'hundriacul  anxi- 
ety which  is  usually  present,  this  is  lo  be  removed,  as  far  as  pnatiihle,  bj 
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gnotliing  pcreuaBton  nn  the  bflnis  of  tlie  tlioroiigh  pliyKU-al  examinalion  wliicli 
hatt  lieen  tiia<lc.  Tlie  iiciinuiitliiMiir  nnisl  Iw  fn-ifnnillv  »'\amiiif<l  hthI  cnn- 
Ktantly  eiiconiii^cil  nm)  snotlti'il.  Ilt'^'in,  i'.s)K-('ia)h.  ih  sIiouii  tlu^  [jiivitu-inEiV 
rikill  aiitl  [Hrsiiiuil  ititliifntf.  J'lvtTv  uxammatHHi.  wliii-li  emis  wiili  llie  physi- 
i-ian's  ui'i'uram't'  lliut  lie  lia>i  t'oniul  noMiitig  in  f:;\vv  occiuiinti  for  anv  tv^rioua 
acixU-ty,  liuii  an  extremely  RioHiin^r  aiul  l»tiieJiiiat  efftvt  ujmhi  tlic  pstii'nt. 
In  i<o  far  as  liy[)i>i'lii>nilrinsts  i.s  a  pniniineEit  Miiiptttm.  tliit^  iiinrttl  inftiienri' 
may  alone  restori.-  ilw  paliftit  t<>  licaltji.  W'v  Hliitul<l  also  pay  aUciitioii  tri 
(lie  iMiieiit's  Kionta]  liTe  nlliurwii^L'.  If  tlie  patient  has  \tccu  expiwcil  to  grcal 
strain  ami  iinit'li  exeilerin-nl,  we  slmulil,  of  L-inirwe.  prnmre  a  eliannt.  In 
hiicli  aificH  as  thesiv  wt-  pn-si'tilK-  nieiital  rest.  n-cR'aiinn,  himI  al'sti'iitinn  from 
Work  iir  any  titretiiiiviis  Htlivily.  Nothing.  Iiowever.  Mduld  U;  more  iinjiroper 
than  Iti  try  to  make  Ihij*  preBcriplion  universal.  On  Hup  idnlrary,  it  ir*  a)iyo- 
lutely  neecjifary  to  prescrilw  rct^urnption  of  regular  and  nietliodii-al  work  and 
nt^i-iipation  fnr  many  ])Hlii>]itH  wlio,  an  a  n'snil  of  their  iiu^nlHl  dispusiliiu). 
dii  nutliiii^  Init  ^\\ii  «"tiy  to  their  )iypiM-lio[idriacnl  lirornlings  the  wlinlc  day 
loit^.  Ill  this  way  a1t)iie  vnn  Ihi'  tltiiii;;h1s  cif  silcIi  pahi'nls  lie  diverti'd,  and 
the  palienta  themselves  be  ;;radually  hroujrht  Imek  tu  take  pleajinre  in  tJieir 
life  and  ou-upHtioii.    Of  wMirse  we  must  Iw-ware  of  any  overexertion. 

Besides  tiie  ^tsiyeliieal  treHlnieitl,  wtiiih  iiiui^t  always  take  the  firiil  \Aa<v, 
physieal  treatment  i^  liy  no  ineans  l»i  lie  entirely  iiefileeliHl.  AIUioukIi  we  are 
rntirely  of  tlic  npinion  ilmt  the  favonitde  resiillti  from  plly^^ieal  methods  cif 
treatment  in  neurasthenia  ore  to  lie  referred  in  great,  if  in»t  the  greatest, 
part  to  their  indirect  psychical  (*' snguestive  ")  intluences,  wc,  neveHheless, 
Udieve  that  alleiition  tn  the  frenernl  physieal  eoiifslitutton  if*  ttftiT  a  very  ini- 
porlant  tlieraiieHtii;  aid  in  alTii-liii;:;  tin'  nellr'a^thenLl■  synijilnms  as  well.  All 
nietliiidi*  nf  treatment  rimsst  therefore  be  luti'il  n)ellnj<lli'ally  aial  coidinueil  lung 
eimugh  for  the  patient  to  remain  for  tsomc  lime  under  the  pcrmunenl  pcr- 
frmal  riifluenec  of  the  pliysician.  In  this  way  alone  ean  the  patient  liave  that 
meiiirtl  selioolin^  and  j^eiiend  inqTovement  in  the  entire  piiyitieal  condition, 
wliii-h  alone  <,'ive  jinunine  of  a  prrmanenl  enre.  What  has  heen  said  explaim* 
why  treatment  in  a  sanitarium  is  so  often  dehirahle  or  even  neeessary  for  a 
neuraslheiiie. 

t'erlain  prewriptions  as  to  diet  are  of  imporlanee  in  I  he  phyaieal  treat- 
lei-nl  of  ne«ra.sthenic!*.  Tliese  are  jr"verne<l  hy  (he  nred-  of  1  he  indiviiluHl 
inse.  for  a  i-orpiilerit  pMlient  Ireatiiient  eahulated  to  diminish  ohesiiy  will 
sometimes  Int  followed  tiy  tiecirled  improvement  in  the  general  condition  and 
in  hodily  vi'^or.  In  tliost-  rri*t|iienl  inwtani-es  where  the  patient  is  pale  artd 
thin,  ami  very  likely  iippressed  hy  nervous  dyspepsia,  we  sliiinld,  on  ifie  olficr 
hand,  mwke  »i^'oions  I'lforis  to  iinpruve  rnitritioii.'  Di'finite  instrnetinns  must 
l»e  given  in  order  that  the  ptiticnt  inay  ingest  »  proper  Jirnmiiit  of  food.  Milk, 
hulter,  fresli  meat,  eggn,  mi\]tlv  puddings,  artificial  foods,  etc.,  are  appropri- 


'  Playfair.  Weir  Milrlwt],  and  pertain  other  tKMtnlaaaula.  havt;  tiuilt  Up  a  apedlil  "torthod"  tt 
ti-pnXing  iii'uraittliecu*  iiinl  iUIm^iI  (ruiiiiitiuiui  erf  uervuUB  MhaiiBtiori;  thi«  piinMiatiiii  "  ov«Tfpf«itiK  " 
thr  [>ati<-»t  -thai  im.  tn  intrrxltic-intc  lut  Inint  no  iimount  t>f  nrmrishmcril  tut  \vnnKi\Av  into  tlie  ayBtt-m 
ul  the  uiiiif  tiiiii'  tliiit  pimi|i!flr  linrlily  niirl  nn-iitikl  n-at  in  MTiinfl.  Kaniilii-  vJ<-otririt.V  (Hit!  nin*- 
BWd-  arr  aim  ciiipluynj  djiily.  TIhh  nnj<if-  of  i^txiectlun:  i»  ciirliiinly  «Jtcellciit  in  tiUMiy  rnwe.  Ijijt 
it  must  tiitt  ltt>  rvflariled  ae  utuvvmUIy  nppLic«bl«-  Thero  mi*  c.»3ea  of  neumntbctiitk  for  which  it 
Li  uot  ouitat^c. 
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ate  articles  of  diet.  Often  both  the  weight  and  Ktreiigtii  jniprore  npuiU. 
On  the  other  hami,  we  must  larnestly  warn  ugaiiist  a  too  one-i«ii]eil  \ziat- 
lion  of  Ihesi;  frirc-wl  fcftdiog  cure«.  The  mere  increase  of  body  weight,  a 
itself,  in  iii>l.  neii-ssarily  a  theraiwitic  RiieceM:  with  exintinp  ItV'pprimlnli'iB, 
a  nstriclioii  «(f  tht'  ilicl  Is  oven  nit-L-cwiry.  A  too  one-sided  liiet  if,  i'>(«via'l:  ' 
to  lie  avoided.  Himvc  all  an  overahutnlant  infri^tkin  of  tiK>»t.K  and  jimi'  ■ 
Frtiita  ami  vegetables  arc  Konerolly  to  Ik;  pit'fcrreil.  Any  lar;^e  miii*ii:i'.  ■>- 
aU'oliol  or  of  tot>aa'o  should  l>e  forbidden.  Nothing  ia  tvorsu  than  to  [ir^ 
Pi-rilm  utroiig  wiiio  for  a  neurasthenic  to  *'  strengthen'*  Jiim.  We  have  •-■"'i'l' 
IcfW  tiiiicK  won  u  iiiiIiiMii's  ((ralitude  by  releasing  hini  from  Mich  a  pr<^Ti|'i' n. 
whieti  in  his  own  exjteriencc  lie  had  found  diKngrecahlc  (caiisin!;  hmt  in  the 
head,  vertigo,  etc.).  Ten  ami  eoffce  may  lie  taken  in  iiiwIeruttMii,  if  tlie 
patient  is  aeeiistoniod  to  their  ii!*e.  In  regard  l»  physical  cxerc'l(»o,  we  mini 
again  he  giii<led  liy  the  (tmdition  of  the  individual.  We  n'lmld  rno-'^t  camesih 
warn  the  pliysician  against  the  error,  frequently  cnnimitleij,  of  urging  weat'i 
and  drhilitaled  pcvi^nK  to  lako  long  walks.  l''or  such^  bodily  reat  is  much  tmn 
desirable.  P're^fh  air,  whieli  is  certainly  an  advantage,  need  not  for  this  itmsod  W 
eurtailed.  On  tlie  i-cinlrHry,  we  beliuvc  that  rt-Ht  eures  in  the-  open  uir,  eio-called 
sun  baths,  etc.,  are  an  excellent  adjuvant  to  other  iTietln«ls  uf  treatment  The 
sluggish  ami  corpulent,  on  the  oilier  liand,  often  require  persistent  cxerrift 
It  is  a  good  plan  in  many  instances  to  employ  the  Sweclish-morement  eurc, 
or  similar  ^ymnasttic  e\crtL:;cs.  [In  many  raises  tlie  treatment  tnii(^t  l>c  di^j 
reelod  prinmrMy  towani  itirn'ii.'*ing  the  mitritiou  of  the  patient  and  buildin^l 
up  the  general  strength  in  every  potwihlc  way — f«n-ed  fei-ding,  cod-liver  oil. 
loutcs,  etc.  To  thiti  wo  must  add  re.st  and  a  change  of  occupation*  or  at  least 
diversion.  These  arc  often  more  important  than  the  psyehicul  treatment,  rs- 
pet  tally  in  the  cases  of  pathological  fatigue,  where  the  morbid  ideaa  are  few 
or  alwont.. — K.] 

Of  special  methods  of  treatment,  electricity  and  hydropathy  are  at  ji 
most  in  use.     Elei'trieily  is  wiii'inly  praised  hy  many  patients.     The  galv 
current  is  generally  employed,  and   ia  applied  eitlier  over  ilic   synipathetii 
nerve  or  along  tlie  spinal  L'ord.     Its  use  demands  great  caution.     The  ni 
rent  should  not  be  too  strong,  and  tiicrc  should  be  no  abrupt  chiinjijed  in  i 
(ialvanism  applied  to  the  tiead  h  sehlnni  well  borne.    Another  very  valuabit 
mode  of  treatment  was  (irsl  practieeil  hy  Heard  and   Rockwell,  and  ronsistf 
of  general    faradi/utiiui.      The   patient   is  almost   completely    stripped,  and 
places  hdlli  fe(-t  ii])on  a  larg<',  flm  cIit'lrDde,  while  the  various  parts  v(  tin' 
body  atv  HiroktH]   with  anoiher  hirge  spimge  eleelnKle;  in  phux'  of  Ihit*  stt- 
ond  clcetroiU*  the  "electrical  hand  "  of  the  physician  nuiy  Iw  employed-    1'\r 
physician  takes  the  wcond  electn)de  in  his  left  hand  and  allows  the  currrni 
to  paaa  thrniigh  his  own  b<idy.     Various  institutions  have  lately  begun  to 
employ  electrical  baths;  these  also  often  wern  to  produce  go»Ml   n-sults.     In 
adilition  to  ])eripher»l  galvanization  and  faradization  of  the  nerves  and  mo*- 
elee,  it  is  advantageous  to  employ  the  faradic  wire  brush,  particularly  on  the 
hack  of  the  nuek,  along  the  spinal  column,  and  over  the  shoulders  and  thighs- 
It  is  hard  to  say  whether  all  theite  methods  of  electrical  treatment  have  any 
specific  action.     The  greatest  part  of  (be  benefit  ohtainwl  iit  undoubtedlv  of 
a  suggestive  nature;  but  there  are  few  other  methods  by  which  such  a  sug- 
gestive effect  can  be  so  easily  produced  as  by  electricity,  and  therefore  it  it 
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har'1  to  dispense  with  it  in  tlie  In'tilmeiit  uf  iipurasfhenin.  in  ipite  uf  what 
hus  jii3t  been  aaid,  since  wc  often  have  to  chan^je  our  metlwhla  of  treatment 
in  i^>  dironic  a  disease. 

'I'he  bydmTlHTSpi'utic  trealmenl  mny  lie  in  part  curried  nut  at  the  pntient'a 
IkhiH',  Iml  II  wvt're  caso  will  Ik-  lirttt'r  <ilT  witli  rnetlni<lical  trcnimciit  in  smiie 
wo]|-c'oiiiliU'fi-ii  insliitil  ioii.  CnNi  s)Hiti)(t]i};,  (Ioiu-Ik^  hip  luitlis,  Inkewartii  batiitt 
(ur  wiiiictiiiit's  swimming),  are  all  cinpUiywi.  Doiu-Ik's  iiuwt  not  Uv  iipplietl 
to  the  licod.  We  are  in  the  Uubit  of  pref-cribing  half  hath^,  willi  grddualt)- 
reiiuceil  tomperatURS  ami  tloiicln-s  to  Iho  ii[i]ht  piirl  nf  tin-  Unly.  We  t-aniiiit 
Ihtp  give  n  dttjiileil  tlfsiTiiilinn  itf  the  liilterent  hyilrnlliL'rapciitic  iiielliotls. 
I)etailf<l  irifuniialif'n  niiiv  In*  (lidaimi]  from  ti-xt-lmijlis  r»ii  liyilmlluTapy.  Tlie 
ortu'Jir-y  uf  }iyilrn(lierapy  is  (lue  In  pjirt  tu  ils  phyj*ic[i]  iiilluencc  nii  tlie  palieiil, 
whiHi  is  midijulitedly  favoralile,  hut  also,  of  conrte,  in  large  part  (n  «ugge«- 
tioi],  just  as  uilli  nil  oIIkt  forms  of  treatment.  Instoutl  of  the  plnin  Iwlhi*, 
salt-wuter  hfltlis  (lu-urogon  hatliri).  carlKinic-at-itl  baths,  pine-rn'otllt-  hallis,  eti;., 
are  fre(|iionlly  to  tie  rtcomidemle*!.  Suljse(|iu'n(ly  sea  hatliing  is  urgently  to 
be  rectimnicmlt'il  for  nuiiiy  jpalieiits.  We  wuulil  r<,-c<iiiiiiifml  tlie  [^flat^llore  i'j>(ie- 
cially  for  etnaiiateil  ami  ann'initr  nulijcets,  who  arc  freipu'iitly  greatly  henefiled 
hy  Ihi'  ijii|m)vi'(l  Hjijirtitc  arnl  rent  tlms  oUlaincd.  If  the  jmlii'iit  ln'  well 
nourished,  on  tlic  other  hami,  a  journey  on  fool  tlirouj,'li  the  mnuntaiiis.  if 
niaile  cautiously,  may  he  very  valuahle.  Massajie  in  nUo  much  nwd  as  a  jjen- 
erat  means  of  strf^nj^lheiiinff  in  nervons  (imditions.  We  can  jiulpe  of  its 
value  from  what  liaa  heen  already  i^aiil.  It  is  prcAcrihcil  most  advantageouitly 
in  IhnsR  foniiH  nf  riprvnitu  Iroiilile  wlurli  jirp  assm-iati'd  wilh  piiiiifiit  senHiiliniiH 
ill  the  spine,  the  extreriiitie»,  elc.  Massage  displays  an  exeellent  direct  etTwt 
wlien  tliere  is  habitual  constipation. 

In  nmirai^thenia.  intt^niai  rt'inedies  ithoiilcl  ho  given  only  as  indicated  hy  the 
syniptoma  or  In  the  way  of  su;;;^estinn.  The  propanitinns  of  strychnin,  quinin. 
arsenic,  tlii;  vali*riiin  preparnlioiis.  i-lr..  arc  considered  ns  lUe  jiriiicipal  nerve 
stifiiiilniiti  nnd  tonics.  Thrse  ilriiws  arc  j^eneriiUy  pri'serihed  in  ililTen-nt  roin- 
iiitiulioiis  (Ionic  pills).  If  llicre  is  anaemia,  iron,  qiiiiiin,  as  well  as  arsenic 
(or  siilkcntancnns  injivlions  of  sodium  cacodyhite,  etc.)  are  prcscrilK'd  :  if  there 
is  dyspc-psia,  jiome  stonmchic.  ciU'h  as  dilute  hydriK-hlnric  aci»l.  pepsin,  or  some 
bitter.  The  fnnsti]vation  (see  Vnl.  1.  imfje  tJlO)  should  iw  overcome  itiainly  hy 
<iiet,  and  laxatives  should  lie  Riifji  only  in  case  of  ncfcysily.  When  there  are 
vasomotor  Hymjitnnis  (a  nt^litig  of  heal,  eongi-stion,  jialpitation) .  wc  often  pre- 
scribe erfjolin.  1  to  (!  <»ne-;rrHin  (jjiri.  (I.ll.'i)  pills  n  day.  In  nil  slate-*  of  nervous 
irriUilion,  valerian  and  bi'4kriii(l  ptvpjiniljiwis  arc  niiu'ii  used,  ii  [Hnvih*r  of  polas- 
siiiin  and  sodium  hroniids,  or  hromin  water.  In  nervous  lieatlaeln's.  ami  al("o 
ill  other  nervous  slates,  antipyrii)  orien  has  a  f^nod  etTect.  Anlifcbrin  and 
phenaer^tin,  and  many  ttiniilar  rect^nt  r(Miii>dip}i,  act  in  thu  tianio  way. 

'I'he  treatment  of  sexual  nciira."tbcnia  i-*  of  j^rcat  itaportani-)'.  As  many 
patients  rif  this  class  eoiieeal  tlirir  secrcl  sorrows,  i(  \f.  advisable  in  all  eases 
in  which  tlu're  is  a  suspicion  of  sexual  iieuriisthenia  in  intpiiiv  in  a  tai-tful 
manner  reparding  this  suhjifct.  It  is  a  relief  (a  most  of  the  patients  |o  ca^e 
their  mindii  by  discnssJnp  all  their  doubts  and  fiiiirs  openly  with  the  plivdician. 
The  nvain  thin;?  is  tn  enli^'litcii  the  palient.  and  to  remove  bis  unnecessary 
worries.  The  >.i*neral  treatment  of  tlie  ncHrastheuic  tiymptoms  is  coiiductwi 
entirely  according   to  the  rules   previon.sly   laid   down,      Tf   impotence  cxi&t. 
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psychical  treatment  often  produces  the  best  results.  Local  hydrotherapy  iDd 
electrical  treatment  are  effective  adjuvants.  The  drugs  recommended  >; 
specifics  (spermin,  yohimbin,  muiracithin),  if  they  cure  at  all,  act  mainlv  liy 
suggestion,  but  may  nevertheless  be  tried.  The  question  of  marriage  i>  a 
difficult  one  to  decide.  According  to  our  experience  a  too  conservative  stand- 
point is  not  required.  Frequently  marriage  is  the  liest,  posfiihly  even  the  ouIt 
way  to  effect  a  cure.  If  physical  impotence  continue  after  marriage,  ratioiu! 
medical  advice  to  botli  parties  may  still  be  attended  by  the  l>ej*t  results. 

The  treiitment  of  the  insomnia  which  results  from  iieurasthonia  deserves  a 
brief  mention.  It  is  usually  a  ditlicult  problem.  Since  the  insoiniiia  is  in  nnti 
cases  merely  the  result  of  the  mental  excitation,  especially  the  onset  of  anxidu.-* 
ideas,  tlie  suggestive  action  of  all  the  remedies  that  can  be  tlumjjlit  of  plavs.  of 
course,  the  chief  part,  and  the  physician  should  take  advantage  of  this  circum- 
stance. We  must  utter  an  urgent  warning  against  the  mi.^use  of  the  stronger 
narcotics  (chloral  and  morphin).  The  attempt  should  always  first  be  made  to 
secure  sleep  by  a  rational  general  treatment,  or  by  some  les-s  injurious  remedie?. 
Often  a  warm  bath  at  bedtime  brings  the  patient  sleep,  and  in  other  case^  a 
brief  cold  foot  bath  or  a  wet  cloth  laid  upon  the  head  or  hack' of  the  nei-k 
produces  the  same  favorable  result.  Patients  often  rejiort  that  general  faraili- 
zatiim  at  IitHltimc  is  an  excellent  soporific.  Sometimes  a  nimlerate  d««e  <if 
alcohol  may  bo  tried  as  a  true  hypnotic.  A  glass  of  beer  at  iK^tinie  often  ha-^ 
a  particularly  j;ood  effect.  If  none  of  these  means  avail,  our  next  resort  should 
be  the  bromid  of  potassium.  Very  likely  small  doses  of  this  have  onlv  a  sutt- 
jective  effect,  Init  fhero  can  l>e  no  doubt  that  a  large  dose,  about  .*>sa.  to  j  (gin. 
2  to  :i)  in  a  glass  of  water,  does  Iiave  a  direct  tendency  to  produee  sleep.  We 
may  also  mention  as  Ibc  hv<\  oT  the  other  hypnotics  veronal,  gr.  vij.<s.  to  xv 
(fjm.  O.-l  tn  1);  furtliermore.  sulplional  (j«)isonous  in  large  doses!),  gr.  xs 
to  x.w  (gni.  l.ri  to  'i)  in  a  large  amount  of  water,  in  soup.  |  lint  milk)  or  tea. 
two  or  ilucc  houiN  hcforc  licdlimi-.  Trional  is  alsrj  to  1r'  ri'i'^miniendeil.  The^ 
and  (itlicr  ri'mi'ilics,  bowt-vcr,  seldom  give  great  satisfaction,  and  we  mu?t 
tlicrefore  rely  mainly  on  general  treatment. 


rHAPTER    XITT 

THE    Sd-CAU.KT)    TKArMATIO    N'EUROSKS    (.\CCmENT    NEl^ROSES) 

As  an  aj)|>fndi\  In  tin-  last  two  chaplers  on  hysteria  and  neurasthenia,  we 
must  now — nii)re  fiorii  jiiaclical  than  from  st-ienliiic  reasons — sjH'ak  in  [.ar- 
ticular of  a  sei'ies  o(  morbid  states  which  are  nt  any  rule  most  closelv  relalel 
to  Ibe  aiiove-inentioMed  alfeclioim,  l)ut  Avhich  yi't  show  certain  j)e<'nliarilies. 
The  nmrbid  >latcs  in  (|ueslion  develop  as  the  nsult  of  various  sort.s  nf  phvsical 
injuries  (IrauTiia.  iieetdenls).  Thev  were  first  noticed  after  railwav  uc<'idenl!( 
(llie  so-ealled  "  railway  spine"  and  ''railway  brain''  of  Knglish  and  Auit-r- 
ican  neunilo<:i>ls),  and  it  was  formerlv  the  belief  that  the  c-oarse  material 
concussion  of  llie  centra!  nervous  system  was  to  be  regardrtl  as  the  cause  of 
the  subse(|uent  nervous  syuii»toms.  Later,  the  name  of  "  traumatic  neurosis" 
was  often  used   for  these  morbid  states.     By  this  we  would  imply  that  the 
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norvons  svmpioms  prodnced  by  tliG  iTauina  do  not  depend  upon  coarse  material 
injuries  «f  tlio  iwrvous  .«yfit«m,  Ijiit  iiiion  (in<T  chans"'^  not  yet  niado  out  ana- 
tonikaMy.  Sorm,  Ijowpvpt,  it  was  slumii  lliui,  in  at  least  tltc  ^'n-al  nmj'iritv  iif 
tlii'se  eases,  llii;  iiialt-rinl  injury  jtsiMf  plays  in»  otiier  pari  Hum  lliat  of  lite  ex- 
eilitig  cHu.se  of  a  purely  psyehieal  cliiingt'  in  ttic  jiersoii  alKx*led  l>y  the  injury. 
The  mnUTJal  trauins.  is,  a.s  we  express  it.  aiWK:iatod  with  a  "  j»iyeliiml  ti-anma." 
Aniont;  the;*  we  may  reckon  not  merely  thf  frii^lil  aji-sociated  with  the  aotrident, 
but  Hie  whnle  ?-(ir\c.i  of  new  ideaji  oceafiioncil  Ijv  the  aerndent  and  entering  rnnst 
viviilly  into  the  (1lll^r•irlllyness  of  tlie  injiin-il  piTsiin — bI«>vi>  idl.  an\ietv  alfnut 
the  further  course  of  the  injury,  al>out  the  restojitnon  of  tlio  eapaeity  to  work 
and  earn  a  living,  and  also  alinut  oliliiining  any  prolmhle  daniage;^,  etc.  Sordid 
nitnital  motives  al.-io  are  pnnieiinieH  mixed  with  the  otlierti  in  fnn;i<'iou.-*ne^rt. 
llif  desire  for  an  nu-idtnt  (tension,  [for  "  damage*.'" |  for  a  helter  way  uf  livinji, 
etc.  From  what  hai*  been  Raid  in  the  two  previoun  chapterfl  Me  can  easily 
understand  that  tliia  primary  elmufie  in  [lie  iileational  life  of  the  ijijiired 
jHTRon  may  bu  folkiwod  liy  a  eonsideralile  niindier  <if  apparently  ]>liysitBl 
ili^lnrbiinces. 

Tiie  tyiw;  of  disea^  tluis  arising-  i»  peculiarly  characlerinlic.  Sometime* 
the  original  trauma  (fall,  blow,  etc.)  is  to  -lovere  that  dirw^tly  after  it  the 
ivell-known  pjTiiptomB  of  cerebral  or  spinal  eonciis^iion  (lowi  of  eonseioupnosfi, 
general  motor  paralysis,  ote. )  niay  eiisne  with  ninre  or  le^n  severity.  In  oIIht 
cni*es,  hriwevrr,  tlu-  intensity  of  llie  Irainna  or  the  u^xvial  seat  of  it^s  action  (  fall 
on  the  ttafTiiiii,  bat-k,  or  side,  injury  (*f  a  liird),  t^tc. )  is  siirli  that  [liere  cnu  he 
no  question  of  a  material  cerebral  coiieu&giou.  Not  infret[ueiilly  there  may  he 
Fome  organic  injuries  at  first  (enntusion,  huniorrliage,  fracture),  but  th<«R  of 
thf-niseives  are  capable  of  perfect  riTovery. 

Tlie  eliaracleiislie  feiilun'  is  thai  afti-r  the  wvere  or  (flight  initial  ninturial 
results  of  the  injury  have  run  their  full  eoiirsi.'.  tiiere  ib  not  a  complete  cure. 
Bit  might  have  been  expected.  The  patient  rccovem,  tries  to  get  alwut  again, 
ami  the  improvement  goes  on  up  to  a  certain  point:  but.  mjverlbeless,  a  nuiri- 
hor  of  8}miptoni3  remain  wliieli  do  not  disappear,  and  M'Jiiirh  diminijit)  or  wholly 
»hv-troy  the  victim's  cafmcity  fcir  work.  If  we  now  exuniine  such  patients  we 
find  no  signs  of  mati-rial  injury  either  in  the  neiTOiis  .sysleni  or  in  any  oilier 
internal  organ.  What  at  once  strikes  iis  i«  a  peculiar  psychical  change.  The 
palit'Eits  art-  dull,  dejin-ssi-d.  disim-Iineil  to  any  iw<'npal  ion,  wholly  wilhont 
energy,  and  tlu-y  liave  no  more  pleasure  in  intereonrst-  with  their  fainili's  and 
friends.  Tliey  hrowl  cnnstiintly  over  their  accident  iind  its  n-sults.  In  very 
nmny  eases  tlie  gloomy  and  listless  disposition  is  mirrored  in  the  patient'B 
whole  appearance,  and  csjKflnlly  in  his  facial  expres-ainn.  A  praeticDd  observer 
can  often  n-eogrdze  the  gi-nidne  "accident  en'-e  "  al  thi-  first  glance  (see  Fig. 
231).  The  sleep  is  dislurlied  an<i  often  rendered  uneasy  by  dreams.  Of  sub- 
jective symptoms  we  nin^t  mention  espi'cially  pains  in  the  part  which  was 
hurt;  these  are  commoni^t  in  the  hack,  the  sacral  region,  the  sides  of  tlie  chest. 
the  hips,  etc.  I'ntients  also  com|diiin  of  headache,  vertigo,  dullness,  dim 
vision,  tinnitus,  spots  before  the  eyes,  Ina.s  of  appetite,  etc.  Ofijcctive  exam- 
ination often  shrnvrt  a  general  nn>tor  weakness.  Mjiny  patients  can  walk  quite 
well  alone,  but  tliev  (ire  soon  fatigued ;  others  walk  only  flowly  and  stiffly  with 
support,  complaining  of  puin  in  the  liack  on  walking,  and  therefore  holding 
the  hand  on  the  back,  etc.    The  nutrition  of  the  muscles  is  usually  good.    The 
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elwtriral  excitaUilitv  nf  nen'(S  and  muwios  is  coni|iltfltIy  normal.  Tin*  k- 
flexoR  aa-  Miriiftinic-  livdv  fliul  wimetinii'S  vi-ak,  hut  nover  so  much  dian^n*! 
as  we  find  tlieiii  iu  actual  oi-ganic  diB«Be».    The  phnrvngwil   rvflex.  i.  it 

ohnodt    III  I    forms   uf   liwieru. 
is  frtHiuentl.v   niarkodly  dimtn- 
ubed.       Kxa  mi  nation    tit  tt^ 
■ensihility     iitny     revesil    vti 
Ttiorkcil  «'lmiij^<*»i.  whit  li  do  ni; 
occur   in    nil    *:an».      Thia  ci- 
aininBtion  must  alvaya  esMiii 
to  all  the  aeiisory  orpiiiu.    TW 
akin    over    almcnit    the    eniii? 
Uidv  iii  vtfteti    viry    inwn- 
to     painful      irritations, 
pricks    tlu?    ulevtriv    curreiil. 
etc.     'riiere   is    analgtvia.     I'j 
winii.'  places   wi-   lind   comply" 
anRslIn-sitt,    which    may  of^* 
an   entire    exlrtiiiiity    or   uW.i 
circumficribed  parlM  of  the  ri- 
tn-iiiilieA  aiitl   tht-   trunk.    Tlir 
iKHirnIiiry    ht-lween     the    anir^ 
thelii-  and    the    jKirnially   sen 
sitive    parts    is     inilislinct   or 
quite  sharply  defined,  and  tbc 
jirranfrciin'nt  \»  often  vitv  p<v, 
luliar,  in  a  ^ny  thai  cun  nrt 
wtnir  in  organic    nervous  di 
eases.      Examination     of    il 
eyes  sometimes   ulion's    loets 
visual  actitene^.  liinilatinn 
the    vii^iiul    Hold,    and     iiiipp; 
feet   color   perception.      Ve 
nften  tlic  hearing   in   poor 
one  or  lH>lh  eidcfl.     Tlie  smell  is  oftim  iiiucli  Uhtnted,  and   the   ta^te  o 
pletely  lost,  so  that  even  rminin,  vinegHr.  and  nidwtam-es  nf  efpintly   i* 
taste  no  lunger  excite  any  f<ent»ation  -^f  taste.     All  lliew  sensory  ana^tlia^ 
(unle^g  perlinpH  sinniiated)  mii>it  Ih*  re^n^rded  ai!  hysterical  ana><<tho«tia«.     (Vi 
are  justified   in  assuming,  therefore,  that   frw|Uently  they  are  merely  devp! 
ojied  liy  llie  exaniinution — i.e.,  ihf;  meilienl  examination  diMnrlw   the  coi 
sciousness  of  the   patient    in   such   a    in«iuicr   that   u   jtensory    nnic^thefiia    is 
developed.     The  |(liysician  should  nlways  think  of  this  in   tlie  exnriiinati 
of  accident  cases.     |Althoogh  this  pos«ihility  shonid  he  Iwme  in  ntind.  t! 
danger  of  piiggesting  Hna'sthe.*ia,  etc.,  if  the  examining  physician  be  akillnl, 
has  been  greatly  o.xaggerateil. — K.| 

Besides  (he  j»yni]>toniri  of  iinpaimient  nf  (wnsjition  jind  motion  juct  de- 
scribnl,  we  often  find  also  syinptoin-*  of  fsens^ory  and  motor  irrit.itinn.  I'aiB 
in  the  head,  spots  before  the  eyes,  and  tinnitus  have  Ux-n  menticmeil  ahrtre. 
Ilyperffsthesia  of  the  skin  is  more  characteristic — tendemefls  of  the  vortebrtl- 


Fia.  224. — Accidcut  cium-.  with   hy»ti-rii-al    |jiuv*i*  and 
tremor  i>l  thf-  riehi  ami  (irfTsKiiuU  ..liscrvatiiin). 
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column,  and  particularly  preat  t(m[li'rn<?(i8  of  such  parts  of  the  botly  as  were 
most  atttvti'd  l>y  Hie  ori;,'innI  injury.  Amonj;  tin-  syiiiptomii  of  inolnr  irriUi- 
tion  we  may  int'Jiiinn  iinisculnr  rinitniclii'ti  iiiiil  iinisL-iilar  ri^'idity.  a^iin  niosl 
oornimiii  in  llii-  lirnlw  nio(*l  afTc'ctwl  by  the  injui^.  A  marked  tremor  is  atHi 
very  i-oniiiinn. 

Almost  always  the  subjiwtivp  symptoinp  are  referred  defiuitely  to  the  spot 
wliicU  waft  firj-t  injureil,  ]f  the  injury  hii!^  jiffi-cted  the  head,  the  chiuf  niiii- 
plaitit  is  thoro;  if  one  pido  of  Ihe  Irimiv  or  om-  liiuh  hi^  bwri  afFt'ptiil.  most  of 
tlie  symptoms  are  iiiHnrfcstL'd  there,  hut  of  enurse  the  syniploms  often  extend 
iieyniid  the  part  origiimily  injnred.  If.  for  example,  one  siliouhler  receives  a 
blow,  the  whole  side,  including;  the  leg,  etc..  is  often  weak  and  painful.  (Jen- 
eral  nervouc  symptoms,  enpeeially  the  subjitctive  feelings  of  vertigo  and 
pressure  in  the  head,  are  found  in  llui  rnajorily  af  t-awi*.  even  after  pfriplieral 
injuries. 

If  we  inqulie  into  the  cause  and  the  special  luiturt-  of  this  pwuliar  atlw- 
tion,  eharaelfrized  eliiefly  by  psychical  dislurbaneea  and  in  the  second  place 
hy  subjective  sensatinns  of  pain,  sensory  anwsthesia,  and  motor  weakness,  the 
jiurvly  iiiateriai  etfwits  of  tht-  injury  are  in  most  ea^es  not  to  he  t^oUf^idiTcd.  as 
we  have  said.  AUliouph  we  at  present  Wlieve  that  there  are  morbid  states 
which  we  must  aetually  re;rard  as  Iraunmlie  neuroses  in  tbe  slrietei-  sense  of 
the  word.  »nd  as  ficrmjiiient  fuiii-tinnal  dislorbiinecs  R-snllini;  from  an  aeUial 
material  eerebrni  enneussion.  the  assnitijiliun  ihx's  not  bold  for  llie  vast  inn- 
jorily  of  all  "  Iraumalic  neurrwes,"'  for  tlic  neurosis  is  ccrtjilnly  pro'lueed  lij 
the  engemble  of  psychical  effects,  iissociated  with  the  trauma  (accident),  which 
have  been  ilespribwl  in  detail  above.  The  perplexity  find  frequent  ctrntonlions 
flbont  sick  fund';,  insurance  societies,  and  cliiiin^  for  damages,  do  their  jmrt 
in  kce}«ng  tin-  patient  dislurlRMb  In  laborers  wlio  liaw  accident  instiraiusj, 
and  in  whom  the  "  traumatic  neuroses  "  are  far  most  frequently  obscrvtid,  we 
often  find  an  intense  desire  to  obtain  a  very  high  pension,  and,  moreover,  a 
peculiar  obstinacy  In  their  clainirt  and  their  opinionn  in  rejrard  to  a  presumed 
riglit  of  damages  at'ler  every  acciilcnt.  We  may  tluTcfore  assert  that  the 
traunintie  reiiroses  havi'i  heeotne  dwidedly  more  eommon  a»  a  result  of  the 
accident  legislation. 

[In  America  claims  for  "damages"  against  corporations  ere  much  more 
imjKirtant  factors  in  the  wtioln^y  of  the  traumatic  neiirnses  than  any  claim 
for  insurance.  The  various  psychical  iiilhiences  ii.'4a>ciati;d  with  Ihe  titi^^ation 
consKjuent  upon  such  cUilins  have  j^'iven  rise  to  the  term  "  litigation  neuroses." 
Although  it  is  iindoubttilly  true  thiit  litigation  ag^ravat^v.  and  sometiinos 
pcrluips  origtufitcs.  nervous  eondilitjo-s,  it  is  eipmlly  true  that  we  often  see 
pn-clsely  similar  conditions  developing  afler  an  uwident  in  which  there  was 
no  possibility  of  making  any  claim  fnr  diiniagcs  or  Insurance,  and  where  Ihe 
other  psyehieal  factors  ahovn  referred  lo  bad  only  a  slight  intluenee.  Fur- 
thenuore.  on  considering  a  large  number  of  casw.  there  e^oems  to  l>e  some  re- 
lation between  the  scverily  of  the  physical  injury  and  the  severity  of  the  sub- 
si'ipii'ut  nervous  conditions,  even  in  the  casi'-s  of  gi^niiine  hysteria,  although 
hysteria  may  at  times  develop  after  a  very  slight  physical  injury.  The  pain 
and  other  physical  effects  of  the  injury  may.  of  course,  if  long  continued,  so 
far  affect  the  general  condition  as  greatly  to  aggravate  the  nervous  sequelie, 
but  the  influejice  of  Uie  actual  material  concussion  is  often  underestimatod. 
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nnd  the  "  acciJent  cjiw; "  oftr-ii  rer-ciTcs  lesi  comideration  than  he  retUy 
serves. — K.] 

Varioiw  faclors  lliercfort?  act  in  producing  a  (Yimlition  wliii-h  hmt  tlw 
pointri  of  foimict  witli  {iraeral  ni'rvou.'»iiesB.  iH'rira--*llu'iiia,  hyfMx-hondriii,  *ai 
iiY*iteria.  It  wouttj  iKert^fore  bo  proper,  now  that  our  vicu-j*  n.-*  to  the  nmurr 
of  the  Iraiitiiatifr  neuro.K'--> — a  tonii.  by  Ihe  way.  whifti  we  havi*  nlway^  u.-'-d 
inprfly  ill  a  syniptomntic  signitionnce,  and  tliereforp  JHs^tifiablv — luivc  li«f\«tnr 
elunr,  to  use  this  U>rni  men'ly  m  a  i^yinplomatic  appellative  an<l  replace  it 
(lie  terms  *'  traiimntje  ntMiTa.itlicnia."  *'  traiiinatic  liywicria,"  etc.  On  the  ott 
hand,  we  nni!»t  not  forfjet  that  the  nournsthvnic  and  hysterical  ulTection^  UH 
lowing  acr'idfnt?^  often  liavc  a  cortnin  fK-cnliar  silamp.  n  f«niinon  type  which 
we  do  not  often  tind  in  ordinan*  hysteria  and  neurasthenia.  'I'he  chiyf  chai-. 
ac^tcritttics  are  the  pfltienfa  pnculiar  pftychical  state,  tnanifeslly  condiltor 
by  the  (ipeeial  e.xlerrmi  eireumtitjinee*.  Ids  liu-k  of  cimra^'e  jiiid  enor^v,  his 
pretwinn,  ihi-  1fiid4-iicv  to  eoiiiphiin  and  lie  querulous*,  and  uUo  tht*  great  '<! 
stiiiat-y  witli  wlijc-h  these  conditions  ixTvint  and  tiften  n'sisl  «ny  att*!ni|ibi 
treatment.  We  kn(i\r  many  easos  where  such  patient!*,  in  spitti  of  tin*  U 
inent  of  cvon,'  desire,  havi!  lived  for  years  in  a  Plate  of  ponniuinnt  nourat^l 
inoapahle  of  artylhin^:,  and  finally  have  fallen  into  a  state  of  ))rf>tiouJ 
nientjil  dullness.  We  may  thGrefore  still  use  the  term  "trauinHlic  neuntsi-*,^ 
or,  belter,  "  aeeidenl  nevinisin "'  or  '*  necidiMit  ptivi-lHitiifi,"  for  such  cases  fn« 
practical  reason*:,  if  we  oidy  associate  the  cnrret,!  niitaning  with  it.  In 
tliose  ca.ses,  however,  where  there  are  pronninHn.i!  objectivp  Kymptorns  of  h*-;^- 
teria  (amesthesiH.  paralyais,  contraeliircii  at  the  seat  of  Ihe  injury),  we  *ihouH 
Hpt'ak  merely  of  hysteria  with  the  aj^pmpriato  adjective,  "  traumatic  "  hy.-itfria- 

Jn  the  great  majority  nf  caw-s  it  is  not  at  all  dillieult  to  rcco^^nixe  pi* 
itivoly   the  "traumatic  neiiroset*."'     The  existence  of  grwt*  material    injui 
can,  as  a  rule,  he  easily  excludiHl.    It  may  Im-  hanler  lo  decide  whoilier  tht-i 
is  real  discas^c  or  simulation.     In  nueh  eases  we  cannot  decide  by  siuf^lc  critcrtl 
— as  hai!  lieen  nupposud — but   nlliinately  only  liy  carefid  observation   of   if 
constilutiona!  »tate  (if  piissible,  in  a  hoetpital)  and  by  comtidnration  of  il 
general   eondilions    (the   patieJiiV   behavior,   previous    life,  oxicrnal    ctrcurr 
ntaneea,  etc.).     From  our  own  pxpcrienee  we  musl  in  general  state  that  eo 
fmious  and  intenlioiml  coiniilete  simnlatioii  ir  not  very  emiiuion.  alilH>u<,'h.  of 
ccniDte,  it  iiecurt*  often  eninigli,     Kxajruenition  am)  apjiarent  tiimulation  ar**, 
of  course,  very  common,  Biiiee  the  }iatients  report  syniploms  which  carpftil  in-] 
vcsttgatinn  shows  to  Ik-  absent,  or  at  least  not  to  be  constant    Such  a  comlitian. 
however,  i.*  no  prouf  of  conwiuui*  simulation,  i^inco  wo  pee  it  CTcry  day  in  all 
ttie  psyelKJiieurosod  (hysteria,  neunistbenia).  An  liystericat  wonian  who  clainui 
that  she  cannot  leave  her  bcii,  and  then  walks  verv  well  when  led  by  the  phya- 
cian;  another  who  tia^tt  she  cnnnol  he^r  the  sHghlttsl  touch  on  her  bookf  an<) 
then  hardly  feels  the  stmniicst  pressure  when  her  atten(ir)n  is  divertf<i;  a  third 
who  claims  to  have  ]>aiu  in  the  sionmch  after  it  swallow  of  ti-a.  and  wion  after 
eats  8  beefsteak  with  relish — would  not  W  called  a  "  simulator"  by  any  plijr*i- 
cian.    A  similar  thing  occurs,  of  course,  in  Ihe  accident  neuroses,  bcn-aium  Ihfj' 
are  precisely  aualogoua  condilinnt*.     It  is  of  course  very  hard  to  decide  tlw 
question,  which  is  often  of  such  practical   imjuirtance.  how  far  such  neurs»- 
tlienic-hy]ioi-hondriut:al  patients  have  a  claim  ffir  damagcji  and  pecuniary  u- 
sistance.     lu  8ucb  caaes  we  are  decidedly  of  the  opiuiua  that  the  exatnining 
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pliynician  tihouM  not  Iw  loo  p?m?rou»,  )*iot:e  it  is  mH;e«!«iry  from  a  therapeutic 
point  of  view  to  etirc  the  jwiiont  of  Me  fleluition  tlmt  he  h  fufforing  froni  a  wn- 
ous  diiioase.  We  t;houl(i  tlnerofore  always  try  in  tlio  firsl  \AiUf  U>  hririK  hHouI  an 
aiTH'linrMliiiii  ur  a  rifovrrv  fnnii  llif  i'n»rili4iii.  ami  nf  couree  the  chief  stress 
is  to  he  laid  upon  IUp  profmr  |wvfhical  iiiiluciiM!  U*  hi;  t^xcrlwl  on  the  patii'nt; 
hut  we  must  aUo  cnnsiiJtT  all  the  other  methods  of  treatment  (Iwthn.  sptm^ring, 
ekvtricilv.  p,viiinn(itlcf )  witli  which  wo  have  Ikm-oiiip  a»-«|iiaiiitc(l  in  the  Iwo 
precediuj;;  cliajitpri^.  In  tlii»  way  wo  sornetiiiiof^  mil-ci-oiI  uiuloiilitt^dly  in  bring- 
ing ahout  improvomont  and  trven  recovery,  hut  the  outlook  for  the  poniiancJit 
su(.ve>w  of  tlio  tn-fllinfiit  ih  not  in  our  experience  very  good.  The  accident 
neurosis  appart-nlly  have  an  fspreiiilly  unfavonihle  projfnosi^,  althoufih,  as 
HT  know,  the  same  is  unfortunately  often  enough  the  ease  in  non-tr«uiiiatic 
Btatea  of  r^everip  ntfurfliithftnia  and  hjTwchondria.  In  the  accident  cases,  how- 
ever, we  often  notice  from  the  outlet  that  they  do  not  wish  to  he  treated  or 
cureil.  The  incurahility  of  their  eonditinn  has  heeome  a  matter  of  conviction 
to  them,  and  their  only  interest  is  to  utilize  the  accident  to  the  utnio-st — i.e., 
to  tihtiiin  US  lar^t:  an  accident  annuity  as  po**il>le.  In  most  case-!,  at  lea^it,  we 
should  therefore  advise  against  any  continuous  medics!  treatment  unEew  we 
have  the  impression  that  the  patient  will  Auhrnit  willingly  and  tnistinjily  to 
th<'  pliydicianV  directions.  It  tseeniH  to  us  of  the  gn'fllest  practical  important* 
l<i  "stranj;lc"  (he  traunialic  neurows  "in  the  emhryo,"  if  possiUle,  on  Lheir 
first  dcvi'iuptnent.  Kot  infrequently  wc  liave  t>een  accident  cases  who  bcyan 
to  complain  constantly  of  all  possible  nervous  troubles  after  iw>me  slipht  ex- 
ternal injury  was  evidently  wholly  cured.  In  such  cases  we  should  cut  short 
such  complaints  as  euniplctety  as  possilile  frnm  tlie  outset  and  make  the  pa- 
tient iiiidersland  lliat  he  is  now  uctioilly  and  toinplcli'ly  well.  The  granting 
nf  a  high  accident  annuity  at  first  is  therefore  quite  incorrect  in  such  eases 
and  makes  recovery  much  hanfer,  whi!«  the  immediate  and  complete  refusal 
exerts  the  best  influence.  'I'he  patients  are  forced  to  resume  their  work  and  to 
forget  their  imagined  symptoms.  If  we,  nevertheless,  Wlievc  in  awarding 
damages  to  the  piitient,  it  is  preforahle  to  grant  a  fixeiJ  sum  than  a  continued 
pension;  for,  through  the  repeated  medical  examinations  required  in  the 
latter  case,  combined  with  the  ever-existing  wish  on  the  part  of  the  pritient 
not  to  lose  the  pension  which  he  has  securwl,  the  cure  of  these  accident  neu- 
roses is  rendered  very  ditTicnlt,  or  almost  impossible.  If  a  tnuimatle  neuras- 
theura  has  cniitinucd  for  years,  it  is  usually  very  hanl  to  eonvini'c  the  patient 
that  his  complaints  have  no  ohjective  foundation. 

[In  many  cases  the  patient  is  actually  iiijurerl  by  resucnhig  work  too 
early.  It  is  sometinics  of  d(X-idod  advantage,  especially  in  (Ik*  early  stages  of 
the  trouble,  to  prescribe  a  thnmngh  ''  rest  cure,"  with  isolation,  massage, 
forced  feeding,  etc.,  as  pre-icribetl  by  Weir  Mitchell.  The  worries  of  litigation 
should  be  eliminated,  if  iHvsKthle^  by  an  early  settlement  of  the  ease.  It  must 
Im'  borne  in  rnintl  that  the  vnrinus  thcrapi'iitir  procedures,  whieh  are  often 
advisable  in  m-unisthenic  and  hysterical  c-onditions.  such  us  iinissHgi-.  i^h-c- 
Iricity,  g^-mnn-itifs.  g<Mid  nnr-;ing.  Iravfl.  et<-.,  are  extremely  )'xprn-*ive  and 
often  impracticable  for  those  in  jKior  cireuinstances.  This  is  of  inqHirlaiiec 
when  the  physician  is  i-alled  upon  to  determine  the  amount  of  the  damages  or 
the  accident  annuity. — K.] 
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VI.    MENTAL   DISEASES' 


CHAPTER   I 


CONFUSIONAL  INSANITY 


(Amentia,      Toxic  and  In/ectioua  Payckotea.     Alcoholic  InaanUy,     Acute  2>eiinum.     AcuU  Bdt»- 
cinatory  Paranoia.    Senaory  Phrenoait.) 

Mtio\<^. — The  most  important  cause  of  this  affection  is  tlie  action  of 
some  poisnnou^i  substance  upon  the  brain.  This  poison  may  be  taken  into  tlie 
system  from  without,  as  in  the  cases  due  to  alcohol,  lead,  opiiim,  and  other 
poisons,  or  it  may  !)e  formed  witliin  the  body — auto-intoxieation.  In  the  lat- 
ter case  it  may  he  formed  in  the  course  of  some  infectious  disease,  such  as  in- 
flncnzii  or  typhoid  fever,  or  be  the  result  of  somewhat  obscwre  changes  in 
melaholism,  as  in  disturlied  activity  of  the  thyroid  gland,  cancer,  dialietes,  or 
gout.  C'onfusional  insanity  may  also  develop  in  the  course  of  diseases  of  pn»b- 
ahly  toxic  origin,  such  as  pellagra,  or  even,  in  rare  cases,  as  the  result  of  auto- 
intoxication arising  from  chronic  constipation.  Before  aseptic  midwifery  was 
practiced  a  ronsidcrabic  number  of  cases  arose  from  puerperal  infection 
("puerperal  insanity").  Profound  exhaustion  and  malnutrition  mav  give 
rise  to  the  dif^case,  Imt  in  such  cases  we  must  again  consider  the  possibility  of 
auto-intoxication  (toxins  of  fatigue?).  In  some  cases,  of  course,  it  is  difficult, 
if  not  impossible,  to  dctepTiiine  at).solutely  any  toxic  cause. 

Since  the  various  toxic  and  infectious  influences  referred  to  alx>ve  may  act 
at  sonic  time  nr  other  iipon  the  majority  of  individuals,  it  is  evident  that  some 
other  factor  must  also  be  called  upon  to  explain  the  special  incidence  of  the 
disease.     That  factor  is  individual  predisposition.     Tlie  existence   of  a  neu- 
ropathic picdisposiiion  in  the  family — that  is.  an  unusual  frequencv  of  occur- 
rence of  the  vjuinns  fnnns  of  nervous  and  mental  disorder,  of  alcoholism  and 
drug  adilietion,  of  marked  eccentricities  of  character,  of  criminal   tendencies, 
etc. — is  all  i(ii|)orfant  clenicnt  in  rendering  the  individual  more  susceptible  to 
the  action  of  these  toxic  and  infectious  influences.     If,  too,  certain  injurious 
inllucnces — alcohol,   infection,   malnutrition,  etc. — have  afTected    the   parents 
during  the  pericid  of  cuiception  and  pregnancy,  the  offspring  is  likely  to  be 
enfcclilcd  and  iiioil'  susceptible  to  various  ills  in  later  life,  especially  to  affec- 
tions of  the  nervous  system.     Other  factors  are  of  less  importance,  but  they 
sometimes  seem  to  have  an  influence  in  the  development  of  the  disease.    Among 
them  are  injuries,  especially  injuries  to  the  head,  mental  or  physical  shock, 
worry,  and  cnmiional  strain.     In  many  of  these  cases  we  may  query  as  to  tie 
development  of  some  auto-toxin  as  a  result  of  the  shock  or  strain. 

Symptoms  and  Course. — The  essential  feature  of  the  disease,  as  the  name 
implies,  is  uicnljil  confusion,  which  is  often  attended  with  hallucinations, 
esj»('cinlly  of  siiilil  and  hearing,  and  with  a  greater  or  less  amount  of  delirium. 
In  many  cases  Ihere  is  no  disturbance  of  any  form  of  sensation:  the  patient 
can  si'c,  hear,  or  feel  in  a  perfectly  normal  fashion,  and  even  if  there  Im?  some 
sensory  disturbance,  as  in  alcoholic  neuritis,  it  is  not  sufficient  to  explain  the 
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cnrifusinn.  Tln»  ililTii-uIly  i>  nut  with  Ihr  fiinplc  perpoptioa  of  aeiufttiom.  but 
Willi  till'  uinienstuniling  and  rtfiijinilitm.  Tlii*n'  Is  a  loss  of  asswiiition  of 
iiiffts  niii)  lit  tirtniuil  fDiinlination  of  ntrtitrnl  imagfs,  which  ha*  b<-t?n  ^nnu'timcs 
spoken  of  u*  intnipsycliiwil  ntHviii.  Kvrrylhinn  wfiMris  unreal;  whi'ii  llie  i»a- 
licijt  siii'Crt'ds  in  rt-t-ojinizin^'  [K'rson*  or  plares  tlicy  ^wm  (liiTiTC'iil.  and  often 
he  fails  tf>  rrt^o}:iitze  them  altogether.  Althoii^'fi  ho  is  in  his  own  room  at 
hrtnif,  lie  will  insist  that  In?  is  far  away  In  a  stfaii;;i!  plnw.  anil  inusi  g<>t  hac-k, 
or  he  may  iM'lii-vi*  that  slruiijie  aitcnilaiits  arv  ultl  frii'ml.".  His  ideas  as  to 
linR's  mid  suasoii^  arc  uftfii  errnnttni^;  lie  t-amuii  It'll  llic  tlay.  Ihir  minitli,  (ir 
the  tiiTic  of  yuar.  He  sccj*  vitsioDS  and  hears  voiet-'s,  whirh  may  lie  ngreeahie 
or  alarming.  With  thit!  there  in  a  marked  railiire  of  ability  to  pay  attention 
to  any  !iiilijeft.  ami  to  keep  his  niiml  fixed  upon  any  iiiatTer.  Up  may  he  able 
111  pay  atteiilion  for  a  imniicnt,  hut  In*  sixm  Ix-f^iiift  to  wamler.  He  is  unable 
III  talk  ennniH-tedly,  or  t<»  answer  (jiu'stidiis  eiinsefiilively ;  liis  mind  wanders 
and  liiri  tuliv  iKvojiies  eoiifused.  dis.t:<)nncctcd,  and.  finally,  a  string  oi  words 
associated  merely  by  similarity  of  sound  or  rhyme.  Uclusinns  of  various  sorts 
may  devflop,  (M^niftiinos  as  a  result  of  ihi-  hallucinations  in  an  attempt  to 
explain  tliciii.  These  delusions  iiftHi  refer  to  some  attempted  pc-rsecutlon. 
wliieli  is  manifested  by  llireati'idng  voices  or  sights.  Owinjr  tr)  tlie  failiin'  of 
attention  the  patient's  ahilily  t()  understand  is  materially  lessened,  and  the 
iiteiiifiry  is  iwmewhat  Impaired. 

When  tlic  disease  i^  fully  developed  it  is  apt  to  nianifi'^t  Itself  in  one  of 
two  formp.  In  oni?  form  the  hallneinations  are  niarkwl,  varitnis  delusions 
develop,  whieii,  however,  varv  from  time  to  time  and  seldom  heeome  per- 
nianently  systematized,  and  i1h'  jialieiit  reaets  to  them  in  ari-ordanee  witli  their 
charaeter.  If  they  t»e  ahirminj!.  as  is  apt  to  he  the  eatie,  he  seeks  to  escape  or 
resist.  1)0  beeomea  violent  and  destructive,  makes  iiiud  outeries.  nllaeks  his 
nurses,  and  is  actively  delirious,  ravin;;,  strujjjjrjin;;,  noisy,  and  iiiaiiiacal.  In 
the  other  (orm  the  hallucinations  and  doluginns  ore  less  pronounced,  the  pa- 
tient in  ti>nfuse<I  and  wnnderiuK.  and  nmre  stupid.  Tie  can  tie  tohsihI,  and  will 
answer  ipiestinns,  hut  Ms  attenlinn  i.s  lianl  tn  fix;  he  talks  little,  often  inulters 
to  liiniself.  atiil  iritiy  grow  more  acxl  more  stupid,  so  tlinl  he  lurmufs  unable  to 
feed  hiniself  or  notice  tin-  calls  of  nature.  In  the  severer  case*  both  forms  may 
tcriTiinatc  in  a  grave  typlioidal  state  of  proffiund  exhaustion,  with  muttering 
dt'liriu7n.  i«ul>snllus  tendinnni.  and  a  stuporous  or  even  ooniatoso  condition, 
from  which  the  patient  lao  Iw  nmstnl  uidy  lAith  increasing  ditrieulty. 

Jn  addilidn  (o  these  mental  symptoms  there  are  certain  somatic  symptoms 
which  are  apt  to  he  jire>ent.  In  the  early  stages  the  [latieiit  may  troin|dain  of 
headache,  easily  induced  fatipiie.  sleeplessness,  loss  of  appetite,  inertia,  anil 
inability  to  use  his  mind.  The  sleep  and  ap|)etite  are  usually  disturhwl 
tlmuighont  the  active  periixl  of  the  disease,  ami  when  the  patient  iloes  sleep, 
he  is  often  the  victim  of  unpleasant  or  frightful  dn-ams.  Thi'  nutrition  is 
mon^  or  less  profoundly  atrei-ted.  The  weigid  di-ercases,  the  temperature  h 
apt  to  U-  elevatwl  at  (irs(.  but  later  may  fall  Ih-Iow  normal.  The  urine  often 
ctmlains  a  trace  of  alliiniii*n.  the  patit-nt  gniws  anatuic.  the  reflexes  are  at 
times  diininiHlied.  and  there  may  lie  some  rilight  diminution  in  sensibility.  In 
the  cases  due  to  pellagra  niher  symptoms  of  pellagra  are,  of  course,  present. 
(See  page  708.) 

The  disease  may  develop  somew-hal  gradually  with  a  prodromal  period  in 
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which  some  of  the  milder  svmptoms  above-mentioned  predominate.  The 
patient  W  nenou.-.  re^tlo^.  and  uIlf.■a:^y,  and  sulTfr:^  from  headache,  loss  of 
appetite,  slr-eplei^sness.  and  Ijad  dream-^.  He  i:>  anxious  or  apaihotic,  and  com- 
plain:^  of  inii)>ilitv  to  concentrate  his  thoughts  or  to  persist  in  any  mental  w 
phy-^ical  work.  Thi.--  same  condition  is  often  .^een  in  febrile  state*,  but  theD 
it  may  lie  of  short  duration.  Later  the  mental  confusion  and  hallucinati<a« 
Ijeconie  ajipannt.  a-  tliey  do  in  ordinary  febrile  delirium.  In  the  febrile  in- 
fcctiou.^  p>ych'»--i^.  however,  the  mental  state  may  not  develop  until  after  the 
fever  l>egins  to  dt-i-Hne,  or  it  may  form  a  continuation  of  the  febrile  delirium. 
In  some  case>  the  active  delirium  develops  suddenly,  soon  iK-comes  severe,  and 
may  prove  fatal  in  a  few  days  {dcHrium  grave).  In  such  ease:*  there  is  a 
grave  typhoidal  .state,  high  tyiiix'rature,  and  an  active  violent  delirium.  In 
other  cases  the  period  of  mental  confusion  and  hallucinations  may  continne 
for  several  months,  or  even  a  year,  gradually  diminishing  until  the  patient 
recovers.  He  may  never  fully  regain  his  former  mental  power,  and  often 
phows  a  defective  inc:nnrv  and  ajipreciation  of  the  period  of  his  illness.  In 
other  cases,  still,  the  disease  diminishes,  but  the  patient  remains  with  per- 
manent inrntal  itii|>airtnent.  either  in  the  form  of  a  delusional,  paranoid  state 
or  of  dementia.  During  the  course  of  the  disease  lucid  intervals  are  said  ocii- 
sionally  to  (R-cur,  but  tlie.<e  are  rare.  There  may  also  l)e  alterations  in  the  men- 
tal state,  and  i)eriods  of  ap]jarent  improvement  followed  by  an  exacerbation  of 
the  conditinn.  In  cases  of  loug-standing  pellagrous  insanity  there  may  develop 
a  c-ondiiion  of  pseu do- paresis,  with  profound  dementia,  euphoria,  and  motor 
symptoms  (disturhances  of  speech,  exaggerated  reflexes,  and  immobile  pupils). 

Tlje  typo  f»f  the  disease,  as  has  Invn  said,  may  differ,  and  all  sorts  of 
transitional  forms  may  occur.  The  hallucinations  and  delusions  mav  be  so 
marked  as  to  conceal  the  confusion  almost  entirely  (acute  halhicinatorv 
paranoia),  or  the  ci>nfii>;ion  may  be  the  chief  feature,  the  hallucinntions  being 
scarcely  udtiiciilile.  .Again,  tlie  disease  may  take  the  form  of  a  very  intense 
febrile  dclirhiiii,  as  has  jnst  bix-n  described.  The  various  .syndromes  which 
may  develop  as  a  result  of  alroliol  indicate  that  these  different  clinical  forms 
mav  fairly  U'  groiipt'tl  under  one  beading.  The  alcoliolic  affections,  liowever, 
pres<'nt  certain  iiidividnal  pccxdiaritics.  and  merit  a  si>ecial  description. 

1.  .\i.<()f)oi.!<'  Tnsamtv.  (DeUnum  frewcns.) — This  does  not  develop 
as  the  result  of  a  single  indulgence  in  an  excessive  amount  of  alcohol,  but  from 
continued  abu^e.  The  [lalieiit.  lifter  a  ]K*riod  of  sleeplessness,  loss  of  appetite, 
gasliie  disinrl)ances  (iiioniing  vomiting),  and  lieadaclie.  begins  to  develop 
marked  tremor  jMid  ]HTsisfeiil  insomnia.  He  is  rcsth'ss  and  anxious.  Hal- 
lu('iiialioiis  soon  de\eIo|i.  especially  in  the  visual  siilu'rc ;  next,  hallucinations 
of  loiieli,  ;iih1,  rather  rarclv.  balhieinations  <»f  hr>aring.  The  visual  hallucina- 
tions at  lirsl  scciii  merely  blaek.  moving  spot-;,  but  later  they  assume  the  form 
of  inseets  ni  small  animals.  'I'lie  jmtient  heconies  more  and  more  fearful  and 
restless,  lie  talks  r!ij)i(lly.  tries  (o  evade  the  animals,  and  is  often  resistant 
and  vinlenl.  lie  can  pjiv  atteiilinn  to  a  sulijeet  proposed  for  a  few  moment- 
and  .-eiiri  rutional  lor  a  lime,  lint  soon  is  dislraeled,  and  biH'onies  more  and 
more  delirious.  ( '(inseioii>ncss  is  not  disturbed,  but  his  ideas  of  time  and 
plac('  are  confused  and  the  external  world  seems  unreal,  lli.s  nieniory  for 
past  events,  however,  may  lie  fairly  well  retained.  The  fever  increases,  the 
jjalient  eats  little,  and  sleejis  not  at  all;  the  hallucinations  grow  more  vivid 
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and  Alarming,  and  the  deliriuju  more  violent,  Tbe  pulse  is  rapid,  the  tom- 
ficniltirf  I'ieviitril.  Jint.l  there  is  usually  nlhutiiimiria.  I*iUMMiionia  i^  a  frr«jncnt 
oMupIrL'ali'Jii.  The  t'oudition  may  iTUTeaiie  to  a  j^tage  of  Inw.  iiiuttorin^'  de- 
lirium and  increa.*in]Er  ronia,  aiid  death  ensucrs  froDi  oardiac  weakiiew.  Jf  the 
patient  can  hv-  made  to  Klt*]i,  ri'riivi'ry  is  i»t'li-ii  rapid.  lniL  lliu  at'livL*  delirium 
may  pass  into  a  stale  of  confusion,  the  wi-{-*idli'd  Koi*sakow**  |>»vchosi«. 

"i.  AlX'Ollol.in  (.'ONFi'sKPN  [Chriinic  .Mviholic  Dviinvm,  Kormlrow's 
I'atjdwsU) .—This  has  already  been  referred  t«}  in  the  chapter  un  alohulic 
neuritis.  Inil  it  may  ilevelnp  iu<h-p(!rideitlly  of  neuritin,  eitlicr  primarily  or 
s(!Cf'ndarily  to  an  attack  of  doliriiiui  tremens.  The  iHinditJon  often  liegins 
with  a  tlelirioiis  ^in^a  of  prroflter  or  les«  severity,  hut  the  di-Hriimi,  while  less 
jininminifd,  may  1k'  nf  IfHtfjer  dnratioii  than  the  ordinnry  delirium  Ireiiiens, 
Then  it  if*  noted  that  the  )miicnt  is  dull,  tliat  ilie  atteiitioE  is  defective,  that 
he  has  a  defeclive  power  of  receiving:  new  impressions,  and  that  he  haa  lost 
nieniory  for  recent  events.  lie  is  also  deeidivlly  disoriei»tc<l — that  is,  he  is 
iinahle  to  rpeo;:n^ixe  his  ciirrnnniJin^fs,  or  tn  tell  the  day  or  llie  month.  Often 
he  may  appear  to  understaml  what  is  saiti-  and  1n  talk  fairly  intelliyeiilly,  hnt 
eh'Ver  inquiry  will  .'ilinw  a  Icuilctiry  tn  confnlmlalimi ;  lie  will  tell  a  Itiiijj  story 
of  where  he  has  been  that  nioniing.  wliom  he  saw,  and  perhaps  how  many 
drinks  he  has  taken.  He  may  have  some  hallucinations,  and  is  often  restless, 
unisy  and  nnrasy,  opeeially  at  nijjht.  Often  he  is  snniewhat  stupid,  and  pasMW 
urine  and  fa'L-es  half  untiniseiously.  Hia  power  of  attention  showi*  ihe  defect 
aiiove  <lem*ribed  ;  he  can  pay  atlenlion  for  i)  few  itiinules,  liul  scxmi  grows  inat- 
tentive. If  the  attention  can  he  retained,  however,  the  processes  of  tliought  may 
still  be  carried  on  fairly  well,  and  then;  may  lie  no  actual  intelh-etual  failure. 
The  process  of  recovery  often  slums  a  srmiewliat  lurious  ndurn  of  memory;  the 
patient  rememhers  that  he  has  not  hcen  out  to-ilay.  hut  lie  tell?  the  same  story 
of  his  travels  ye-;tL'rday,  then  the  day  hcffU'e  yesterday,  then  last  week,  until 
finally  he  rejiaiud  a  corrwt  r«tiniate  of  time,  although  the  period  of  his  illnesa 
often  remain«  haxy  or  a  complete  blank. 

;t.    rsm-I3O-0KNKHAL     I'.MIAIASIS    OF    ALCOHOLIC    SUBJKCTS. Just    BS    WO 

Bpeak  of  pseudn-tahes,  m>  we  may  u?e  this  term  for  a  terminal  sta^je.  not  in- 
frequently seen  in  tliose  who  indidtre  excessively  for  a  lon^  jieriod,  which  luay 
follow  eiLlier  ch'lirium  tn'inens  i>r  tin*  confusional  state.  The  niftita!  eonfusion 
and  failure  of  UK'nmry.  attcniiim.  etc..  iiiereasp  imtil  the  patient  lieeniiies  ipiite 
<lemented.  Hallucinations  and  <lclustoiis  may  iwrsist,  hut  tluT  arc  vague,  and 
not  PVHtemntized.  The  patient  in-cnnu«  mon*  and  nmre  dull  and  stupid,  is 
unalde  to  care  for  liimself,  soils  himself  unwittin>ily,  wanders  about  undressed, 
Rnd  is  unable  1o  feed  hiinself.  To  these  are  ad<l(Nl  various  motor  symptoms, 
due  partly  to  neuritis,  partiv  perhaps  tn  arteriosclcrnlic  pnicessi's  in  the  brain 
and  (i>ril.  'I'he  piit  is  weak  and  iinsieuily.  AH  the  iTiovetnents  show  trt^mor 
and  incoordination.  The  speech  is  indistinct,  and  there  may  be  stumbling 
over  syllahlfw.  as  in  true  general  paralysis.  The  handwriting  at  times  may 
closi-ly  n-hendd)!  Hint  of  a  ^'cnrral  [jandylie.  The  pupils,  however,  react  nor- 
mally, the  ei'reliriis|)ii)ul  Ihiiil  dfiett  rmt  show  li-iicoeytcisis.  ami  the  Wiissennaiin 
rt^aetion  is  ne;:Hlivr  if  ilie  )m1ieiit  Ih-  tint  also  syphilitic.  The  condiliiin  in- 
oreaMs  until  tlie  patient  l>eeoines  helpless,  lM-<lriddrn.  and  finally  comatose. 
These  are  the  cases  that  show  the  most  marked  a-dcnu)  of  the  pia — **  wet  brain.** 
4.  Au:oHouu  liiLLUfixosLS    {^Akuhoiic  I'ararwia). — This  form  of  al- 
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coholic  disturbance   iiituallv  develops  primarily,  vithoiit    any    prerioD*  it- 

Hriiini.    TliP  pationt  nmv  |>r«'H'nl  ilif  ordinarv  iiyniptoniji  nf  (•i)rr>nif  almlwlKm 
fbefore  Iht'  unset  of  llw  <litiPiuM.' — insomnia,  Irynmr,  gn«lrir  i1irtliirlmti^i'«^.  vU:~ 
and  he  often  tttTnis  more  sensilivo  (u  noiivii,  and  ttiav  iiimjfliitti  cif  sunir  tiu- 
nitus  or  noiM?»  in  the  c&n.    The  fir»t  striking  ri>dlure  of  the  diM'ajC  U  thr 
dcvflnpnii'nt  of  haltuciaatlonit.  wliich  uri-  much  niniv   friNiuontly   saditftrr. 
unlike  the  halliuinali'inj*  of  di*liriuiii  tremens,  although  vi<suat   halliitituiiou- 
bUo  occur.     Soon  after  tliifs  deluinlon^  develop,  wliiili  are  n^^ttitlly  reft'rred 
the  liatlui-inatioiiK  und  attempt  to  explain  tliein.     TUl-so  ra|>i(Ily  iN^H-ninc  sv«>j 
tctriHliziHl  mid  fpiilr  clnlHirale.    The  gwlivnt  hears  |HHipli;  talking  almiit  hit 
calling  after  hiiri  and  abusing  him.    They  may  threaten  him   t»r  av  ■•- 
au<i  thi»  i.-  kfau.-e  hi'  is  the  victim  of  some  iicrswutioa.     Ju  nthor  ■ 
di'lu.oion.4  may  bo  of  a  religious  character — the  patient  bolJL'ves  lie  haft  emi 
tiiitted  unpiirriontilde  sinK,  m*s  (loii  threatening  htm,  or  iluvil*;  miiiinc^  tn  uli 
htm  tn  hi'll.     His  Ihonght.s  are  read,  »nd  he  is  infliiencecl  by  conrtiilef]  wii 
or  wirelfs.*  teh'gniphy.     One  of  the  eoinnion  fnrni«  »/  lU'Iusion    is  Ihnt  <if  jral-' 
ousy  and  uiarilal   infidelity,  excited  (KiiN^iMy  hy  the  <hMiinii>h>.il    vtrilitv  tluit. 
follows  alcoholic  excess.    The  hiishund  jjuttpcct*  his  wife  of  iofldidity.  aruJ  tell 
detailed  and  elalvorate  t«torie^  of  act»>  of  open  lieentiou^me?^.      As  n   nvidl 
these  delusions  the  patient  is  anxious,  deprestsed,  fejirful.  and  nt   tinier  viotentJ 
or  sonK'time.-'  inutc  in  rotiponsi-  to  n  delusion.    With  all  tliii*  tli<?re  in  little 
no  cnrifii-sifui.  the  attention  and  mi'nioiv  are  g^iinl,  except  hh  aiTfX'torl  h\   hi 
lucinallonit,  the  intellectual  activity  i«  nearly  nnrmal.  and  the  putient  u>  ch 
and  well  nrieDieil — that  is.  he  has  correct  ideas  of  time  and  placp.     l~n<ie 
favorable  cirrumstance.-'  thiit  condllinn  may  gradually  disapjwar  in  the  mnii 
of  a  few  weeki;,  liul  t^iuiictirih-}:  the  ]iatient  may  remain  in  a  ehrnm't'  paranoid^ 
stale,  or,  if  alcoholic  indulgence  continue,  may  devt'lop  the  teruiinul   p!i«ud< 
paralytic  state  (**  wet  brain  ")  just  deacrilied.    Ah  already  indicated,  Utese  alt 
holic  stales  may  pass  into  one  another,  and  various  lran!<i1ionaI  foriuit  may  iNwr.j 
Pathology. — The  ])atliolngy  ii*  still  oUciire.     In  many  cascp.   due  (n  in- 
fection or  f)o|[iODpt  i^uch  as  ateoliol,  there  may  he  variouf*  cliange*  idscM'hrre  in] 
the  body  due  to  the  infuclious  disoa^e  or  lo  chronic  alcoholism.     Apart  (mt 
those  the  hrain  itself  is  often  hyperwniie.  sometimes  intensely  s<>,  and  occa-I 
sinnally  shiws  punctate  hcniorrliagt'S.     In  alcoholic  ca-Msi  these  hciiiorrhag*-^ 
may  he  of  con fJidera tile  size,  but  they  are  to  Ik-  rcgardcxl  as  merely  ciMnplira- 
tionii.    The  chief  cluuigci;  refcraUlc  to  the  di.^pase  it.«e!f  arc  minute  aJteraltoni 
(chromat'ilysis)  in  the  cell  l»odlcs  in  the  cerebral  cortex,  etipecially  in  the  large 
pyramidal  eellii,  anil  degeneration  in  the  axif^-eylinder  proce&^es  of  thew  ^t^U. 
In  cases  of  chronic  alcolmlisni  ]mr1ifiil«rly.  and  in  all  the  chronic  en-^-^  in  a 
lesser  degree,  ue  find   thickening  of  (he  pia  mater,  milky  opHeitien  along  llie 
pial  vessels,  niore  or  less  a-dcnia  of  the  pia,  snuie  atrophy  of  the  convolution^ 
and  more  or  \c*n  arteriosclerosis  of  the  eerehrtil  blooil  ves.^cl».     In  alcoholic 
cases  the  n-detua  of  the  pin  may  Ik>  so  great  as  to  justify  the  term  "  wel  hraio.** 
Hianehi  nnd   Tiecinino  clnimed  lo  luivc  found  a  hpceilie  l»neillu.<  in   the  vitt 
severe  cases  of  acute  deliriuin  or  tlrlirttini  ijrare  (  Hell's  diseuR').  wliieh  tlicr 
hr1ievi-(l  lo  1h'  the  cau^e  of  (he  diKcose.  hut  ihelr  hy[Kilhesis  hnx  nul.  bt*pn  ma- 
(irnied  hy  other  nliservcrs. 

Diagnosis. — The  diagnosis  nmsl  !»  based  upon  the  artiology,  the  htirtjoi? 
of  some  infection  or  intoxication  preceding  the  outbreak  of  Utc  disea.-te,  ud 
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the  eiistpiife  i>f  mental  coiifiiTtiun  with  Imllucinations.  with  the  loss  of  power 
to  associiite  idoiH,  and  to  i-onrdiniito  cortical  imafff>*.  If  the  mnfufiinri  be 
ninrkwi,  ami  llif ru  tic  much  cxcUt'mcnt,  the  (lij*ea»P  may  Se  mistflkfii  for  mania. 
In  niani.1.  howevtvr.  tlu-  (■fmfusinn  it;  more  rt|t|»nn'nl  limn  r«iil,  Htnl  is  fliio  to 
ttie  failiin'  nf  ihi*  ptiticnt  to  cxpn-iss  hist  iih^as  fjL-^l.  fiinuj^li.  It  is  iii«iiif('stefl 
only  lunler  c-^nnIiiiidiH  of  excitement,  wliile,  in  wnfusimial  insanity,  tlie  con- 
fusion is  eviilent  whi'n  Ihi-  |iiiti»'iii  is  r|ini'l.  Casy;-**  witli  markctl  hallucinations 
Mini  (ii'liisiorin  may  casiily  be  cfjnfu»*eil  witli  true  iiaranoia.  In  paranoia,  how- 
ever, we  UHiialiy  Imvc  tlie  hii^tory  of  conjicnitiil  menial  pcriillaTitics,  ami  a 
gradual  development  of  the  dc-lu.-^ional  i^tAte  inntnad  of  an  acute  tinsul.  It  is 
only  rarely  that  ca^sA  may  be  mititaken  for  jronoral  paralvi^i^-  The  somatic 
syniptonia — pupils,  n-floxos.  spewli,  and  liandwrillnf:^ — -and  tlie  rxniiiimillon 
of  thu  ecn-bro-spinal  llni'l  will  iisiudly  pivc  ilf-finitc*  irirnrmation,  A  wry  sim- 
itar clinical  picture  to  Kurwiknw's  iwychosisi  niay  Ijc  prc«;ntcd  liy  that  form 
of  senile  insanity  known  as  prwthyophrenia.  (Sec  page  r>;>5.)  The  ag(f  and  ilte 
lack  of  any  hiatDry  of  ulcotinHc  excels  arc  the  chief  aida  in  distinguisbin^'  thia 
from  fliofiholif  cftufiision.  Tin'  distinction  fnmi  dementia  prwcox  la  difficult, 
and  will  lie  discussc<l  in  tlie  next  eliapter. 

Prognosis. — TIk'  pniffnowis  varie.'*  witli  the  dilTerent  forms  of  the  disease. 
Case?  of  m:Uve  dctiridiii  with  liijrh  fever  afTord  the  most  sorioun  prognofiin, 
m  far  as  life  is  concerned.  The  mortality  iipiially  exceeds  fifty  per  cent.  The 
propnoiiig  ie  fjovernod  by  lite  heigbl  of  the  r4?ver  and  the  severity  nf  tlie  gdneral 
condilion.  The  mitlonk  in  the  ordinary  case  of  ennfusidnnl  in&anily  is  fairly 
good;  more  limn  (inc  half  ttie  caws  rewver,  nlthoiiy;li  tiie  tniuhlt;  sometimes  re- 
cnrs.  The  projinnsis  in  delirium  tremens  is  rather  ^ave;  the  niortiility  varies 
frujn  tea  to  thirty  pertient,  and,  if  pneumonia  develop,  it  isconaiderahly  liij^ilier. 
The  patient  nsually  recover*  from  liie  fir^l  jittnik  of  alcoholic  hallucinosis  in 
a  few  weekii  or  nionlhfi.  The  oiitlmik  in  ah'itlinllc  c^mfusion  is  more  serious. 
A  miinlier  of  writers  claim  that  palientn  never  reenvnr.  This  may  be  true  if 
by  recovery  we  mean  a  complete  restoration  to  the  nnrmsd  nuntal  health,  but 
if  the  patient  t»e  tivated  early,  he  will  often  lie  ujtpnrcnily  rr^itoTcd  to  normal, 
the  confusion  will  dinapfK-ar.  the  disorieiifalion  vani.^hes,  and  he  heeonies  clear 
and  inteUii;ent  If.  Iiowever,  there  be  any  fres^h  indulgence  in  alcohol,  as  is 
uttQally  the  case,  the  symptoms  will  speedily  re«pp<^ar,  and  the  patient  may 
retnrn  to  the  hoiJpital  in  a  graver  mental  state,  whieli  nuiy  end  fatally  with 
the  *^ymptoms  nf  "  wet  brain." 

Treatment. — In  the  bcffinning  nf  the  di?ca*e  and  in  all  cuj^s  of  delirium 
and  excitement,  the  IJrst  requisite  is  rwt  in  Ited.  If  the  piitienl  be  restless, 
and  nnwiliinp  to  stay  in  beil,  he  may  poinetinies  be  appc^astni^nd  kept  ((uicter 
bv  the  persuasion  of  the  nurses,  one  or  more  of  whom  should  he  in  constant 
allendjinco.  Very  excited  auil  violent  caws  may  he  relieverl  by  liein^  kept  in 
a  warm  hath  for  hours  at  a  tinte:  in  milder  eases  a  warm  pack  may  be  of 
aervice,  laii  tlie  nicciianicnl  ret«traiiit  nf  the  pflck  is  apt  to  be  disturbing.  Other 
forms  of  H'straint,  the  eanii.>*nle  and  lyinjr  in  bed.  arc  to  he  condemneil.  With 
in*nl1icient  or  irenicient  nnrsinjr  llicv  niav  be  required,  but  their  use  means 
^rcnti-r  meirtal  disliirlinnci-  iuid  «n  iiicriMisi-il  ilejilli  rale.  Thi'  si^oond  rer|uiiiite 
is  an  nbundimt  supply  of  food.  In  nmny  eases  Htpiid  food,  mitk,  ejfgs,  strong 
hnitbs,  etc.,  are  preferable,  and  in  alcobnlie  eases  es|»eeinUy  they  fbnuhl  he 
given  hot.    Restraint  by  swiativc  drugs  is  undesirable,  but  in  ca^HW  of  deliiinrn 
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tremonf  Arugn  may  be  lu^ed  to  procure  uleep.    ParaMeh\'(I.   in  drachm 
(Ki'i-  ■^).  linmiidn  in  dosps  of  20  In  iH  gr.  (giii.  I  to  :(>,  r>r  hyoftrin  (;iil«al 
ously,  rill  gT-  ig'"-  0.00(15),  give  tin*  In-tit  n*su!l.<.     In  jtltfihi>lii.'  cum's  it  ■« 
fnriiu'rty  rci'ttiiitiicxidiHl  In  (-unliiiue  t^iviiij;  alcfihul,  list  the  iiiuUk*n  witlnlruwi 
shnuM  precipitate  an  attack  of  dcliniini  tremens.    Thi»  is  an  outworn  mx} 
ptition.  and  no  trcatriunt  is  ninre  to  Iw  i-ondcninwl  llion  to   trt-at  a  caw 
lM)i(;oiiiiig  liv  jriving  mori'  }H)iw)n.     The  r<';#ult.  a--  1  havL*   rtipoalwily  ^etoi.  u 
wiinply  to  convurt  a  cninpiinuivvly  mild  cask  of  alcoholic  in.stitiity  into  a  uionfl 
smcre  anil  ilironic  tyjjc,  or  even  to  hasten  a  fatal  tormination.      If  tlierr*  li<« 
any  indication  of  carJiac  weakness  it  may  bu  met  by   gnotl-siaod   dos«s  ol 
digitalis,  tn,  x  to  xl  (gm.  1  to  3),  nux  vomica,  nromatit-  i^pirit^  of  ainnv  '  >■  ■ 

lK>nal('  of  amnioniii.  or  camphor.    In  alcoliolic  ca^es  willi  jjnstrir  difti  -.^ 

canninatires  (capsicum,  ginger,  etc.)  are  of  some  ^nice.    In  addition  tn  tbii>, 
wc  should  proMiote  fre<?  i-liniination  by  the  inlcstint-^  and  ki<ln(*vti.     After 
acute  stage  of  the  disease  is  past,  the  patient  may  be  allowed  graduallv  to 
flttnul.    In  this  stagi\  residence  in  tlu-  country,  where  he  con  Ih;  i.solaliil  fmn 
at]  visitor?,  with  competent  nurses,  abundance  of  fresh  air  and  pood   f<»o<l, 
the  c^^seiitials.     He  should  not  Ik;  permitted  to  exercise  much  or  to  have  ai 
excitement,  and  muidi  n»t.  in  l»ed  in  still  essential.     Careful  oversiijlit  must 
constantly  employed.     Massage,  mild  g^'mnasties,  anrl  graduated  iiient»I  oert 
pntion.  reading,  games,  various  fnrtns  of  liandicnift.  gardening,  flc..  are 
nf  liencfit  in  the  later  stages.     Mental  nct-iiimtion  under  tiin-fid   restrictions 
of  especial  importance.     Tonics  and  other  forms  of  symptomatic  tnsattuetil 
may.  of  course,  be  employed.    It  is  ohvious,  however,  that  such  treatment 
expensive,  so  that  many  ca^es  will  have  to  be  aeat  to  a  hoi*pital  for  Ihc  iu^ianiL 
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Schitofthrtnia, 


JEtiology. — The  cause  of  dementia  pnecox  is  still  very  nbs<!urr,  if  not 

whfilly  unknown.  Htin^dtly  is  given  the  first  place,  and  some  form  of  neur- 
tipatliic  disorder  may  be  found  in  the  antecedeuta  in  from  sixty  to  seventy 
per  cent  ot  the-cases.  There  may  even  Ix*  a  simitar  heredity — that  is.  the  oc- 
currence of  the  dificase  itself  in  the  anlet-edenls.  espwially  on  tlie  nmtenul 
side,  and  several  members  of  the  fiimity  may  bo  alllicted  with  the  diseafic 
DtMiientift  prax-ox,  indeed,  seems  tn  be  one  of  the  few  diseases  of  the  nurvnus 
system,  with  liysteria  migrainn  and  maniiicnl  depressive  insanity,  in  which 
simitiir  lieredity  ran  Ijo  niainlaineil  wilh  any  force.  ,\s  has  already  I»r?cn  snid 
(see  the  chapter  on  Kpilepsy),  the  mere  fuel  of  nervims  diseape  occurring  in  the 
anUvedent-s  is  not  neecs.<Hrily  a  prmif  of  any  special  predisiKicilion  to  nervous 
dise&se  in  the  individual,  nor  even  an  indication  thereof,  unlcw  thi*  incidontv 
of  such  nervoufi  disease  Im  far  nion*  frinjncnl  than  the  average.  It  I'a  [KissibK' 
tliat  in  ilruietiliu  pra-eox  there  ituiy  bt;  a  congenital  tendency  of  certain  system^ 
oX  neurons,  especially  those  having  to  do  with  processes  of  asaociation  in  the 
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cerebral  cortex,  to  fail  prematurely — the  wi-<'allwl  nliiotropliv  nf  Gowere— 
just  as  ct-rtjiin  ayatems  of  nturoTis  in  the  con)  are  siipjiost^d  lo  fail  prematurely 
in  ViirioiiR  fiiinily  afrfctiniis,  .-iin-h  as  Kricflrfii-hV  ataxia.  In  hihu-  e^nnfv  wo 
can  iliH'OViT  Ifiat  lln-  victim  of  ili'iiu'inin  pni-rox  was  always  peculiar,  iiervous, 
perhaps  mentally  below  the  avt'ni^e,  a]nl  physically  weak;  hiil,  on  the  othsr 
luiml,  it  may  iiwur  in  per-*nii)i  who  have  been  previously  in  p<»od  pli)i»ical 
health,  who  r^how  noni?  of  tlw  wK-alieil  fstijniinta  of  <Icj.'cri'nu.y.  and  who 
pfL-viously  hail  diRtinjruishcd  thciiik'lvej»  intellectimlly  in  schnn)  or  ciilU'j;i\  A 
c<mi»i(lerahle  porcfrntage  of  the  cases  seems  to  oeeur  In  persmiii  of  a  relieent, 
werctive,  "shut-in."  tyiM?-  Ajio  lias  an  impoHant  inrtiiciKT,  innsiniicli  an  in 
nhiHit  twisty  per  cent  of  tJie  eaws  t!ie  diseaw  makes*  its  first  npjieiiniiice  before 
the  age  of  Iwf*n1y-f1ve,  and  n-iiialiy  in  the  p«'rio<l  hctwecn  iiftceii  and  twfiity- 
five.  The  di-eaf^e  may  occur,  liowcTcr,  in  ihc  first  decade  of  lifi;,  and  even  at 
the  aj!;e  of  fifty.  The  scxeA  are  almut  etpmlly  alToelitl,  although  In  (he  hebe- 
phrenic tj'pe  more  males  are  afTecled,  mid  In  llit^  other  ty|>i»s  iivnre  females. 
The  iTilliK^nfc  of  infi'ctiim  iind  iiilnxicalimi  has  heen  variously  esliniated,  but 
it  afiparciiliy  \n  uf  ciitisiiliTnlilc  iriipnrlimrc  in  lliv  ^fiicsls  of  Hit'  iliwast^  Kmo- 
tiiinjd  sliock.  injury,  antl  iniprisonnivnt  are  also  of  some  influence.  The  in- 
jurious influence  of  nia.<turIjation  was  formerly  thoujrht  to  l>e  b<j  potent  ■.  factor 
in  cansinff  the  disease  llial  miiny  casis  witi?  chwH-d  an  "  tiiasliirliuU(»n  in- 
sanity." find  this  belief  ^till  previiils  aiiioiij.'  Ibc  hiitv.  Miisturhiilion,  liowover. 
18  usually  to  Ih'  re^iinleil  as  mie  of  Itn^  c<»iittnori  symptoms  tit  Llie  di^-iise  in  its 
ineipicnl  stjigt-s,  indiealing  defective  mental  i-ontml.  nithcr  thiin  as  a  cansw. 
and  careful  inquiry  will  ujsually  show  that  other  gymptoms  of  the  disorder 
have  been  ]»reaent  at  the  same  time  with  or  even  before  the  indulgence  in  the 
habit. 

Symptoms  and  Course. — The  diw^asw  usually  [wpiiip  with  neiirastlienic 
symptduvw.  The  jialieut  complains  of  headache,  dizzinciw.  disturlw-'d  sleep  or 
loss  of  sloL-p,  bud  dreams,  loss  of  a])])ctite,  indigc-stion,  and  ^neral  weakness; 
he  may  tie  melancholy,  anxious,  apprehensive,  con^-ioup  that  ho  i?  not  well 
and  dreadinf;  the  onset  of  w>me  diseajw,  c-ipecially  of  inwinity.  lie  is  often 
nervous,  irritaltlc,  rcstli'ss,  iinuhli'  to  eoneeidrate  his  attention  on  any  f^ubject, 
like  the  neurnsihenie ;  hut,  in  n<ldition  to  all  this,  there  U  a  nnliceuhlo  change 
in  his  utcriiid  state  which  diiri-i-s  eiitin>!y  friHU  tbul  of  the  m^unistlienic.  The 
neurasthenic  complains  of  uienia!  innde(|uacy.  of  iniibjlily  lo  make  any  phys- 
ical etforl,  to  read,  to  concentrate  hii*  thrmjrhts,  or  to  do  any  mental  work^  all 
of  which  t8  perfectly  true  to  a  certain  degree,  hul  at  the  ftame  time  ho  can 
do  all  these  things  in  a  perfectly  normal  fashion  fnr  a  brief  periorl ;  he  is 
not  whiilly  incapable,  hut.  inert'ly  iiicapiible  of  prfiltingeil  pliyflii*al  or  incnial 
effort,  and  is  much  more  easily  exhausted  by  any  slight  exertion,  U'itli  the 
victim  of  incipient  dcineutia  pnwox,  on  the  other  hand,  an  actuiil  mentnl 
defect  is  won  oliservahlo.  lie  is  found  to  be  unable  to  do  hia  regular  work 
as  Well  as  he  did  befnre.  to  be  forgetful,  distraughl.  and  to  make  nnaccount- 
able  and  often  foolish  mistakes.  He  takes  up  ni*\r  oceupations  with  consider- 
able enebusiasm,  yet  without  ii  just  appn-cinlton  of  liis  own  eapaeity.  and  gives 
them  up  in  »  short  time  or  proves  himself  wholly  until  to  continue  in  them. 
With  his  depression  and  feeling  of  mental  disiiliility  he  begins  to  queatioii 
about  all  sfirts  of  meljiphyj-icnl  junhlerns.  often  without  any  adetjuatc  knowl* 
edge  of  the  subject  upon  wbith  he  jwnderfi.     He  accuwa  himself  of  iucom- 
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pctonco  or  sin.  he  thinks  liis  life  \»  iiselojisi.  Ihiit  he  is  nnl  in  the  pr^itinn 
he  ought  to  linld  cilhtT  socially  or  intcllwliinll^',  Ihat  hi;  is  ill-tiraini.  anJ 
that  people  oppttsp  him  anil  work  to  keep  him  from  attainio^  his  ripbtfal 
hij;h  |)«siti(iii.  Ill'  s3u>ws  irion^  or  Iws  confusion  and  forjt;etfulm'*i>;  hv  maj 
roml,  lull  hv  fails  to  coinprclH-nii  vvliat  h**  n-tuU.  Ho  talks  ttlHmt  a  rhaiic?  ii 
hh  naluro.  of  a  fwUnj;  of  iniKi'-^inacv  ami  in>utlicit*nt'V,  of  n  iVmgUf'l  fur  li(»?. 
and  of  tlie  hollo wiu-.'-.s  of  iill  about  him.  Hit*  iru'iiUl  prr»cessi5*  i»uII*t.  he  m 
lonpfr  rtaiHMis  lo^riiallv,  his  attention  is  readily  diverttHl,  and  hi*  poirer 
vork  is  niUL-h  dIrtiinisheiL 

With  nil  this  tluTo  is  a  curiou*  ohildisliness  which  is  never  met  with  in  Xht 
ordiniirv  iic'uriislht.'nic.  Thy  palicnt  iweal*  all  sorts  nf  rornantif,  vif^ionarr 
idc-ajj  a.*  to  his  ahilities,  his  plans  and  his  fnUirr  rarw-r,  whioh  are  uiaiiifivtli 
at  variaiu-e  witli  his  acluul  |M>?ition  and  altalnmenls,  and  which  are  not  en?- 
rvert'd  hy  any  inU'Ilijont  obticrvation  and  jiidpniriit.  Hi-  may  a<lvanc<'  -"i" 
id«a  of  lKH-<»ining  a  Xiiptik'on  of  finance,  a  jjivat  actor,  a  profound  plii|os--j'i ' ' 
or  a  hiilliaiit  inrttli«'rnaticiaii.  without  rc^rd  to  the  ne<*e*w*arv  preliiniiiarT 
qualifu-atioiJH  or  tniitiiiig  for  siii-h  n  c-nrt'i-r.  Ilit>  notiniiH  are  Killy,  es^l ruvapuii, 
variahlu,  niu}  confiiM'd.  The  idt-as  of  tlu>  nciiniKtheiiic,  on  the  other  hand,  air 
always  i-h-ar.  rHli<in;il,  and  iu  ncC-orJiuice  with  his  mental  devc>Iopm(>nt. 

Tliis  iiiiliiil  infiilal  tliaii^fe  is  umuiiIIv  num  followtHl  liy  the  <lc\'elopnient  cf 
hall  lie  i  nations,  of  wliith  the  hallucinations  of  hearing  are  apt  to  he  llie  iina- 
innnest.  Delusions  soon  arise,  chiefly  of  a  persroiitor}*  rharaclor  or  else 
latiiip  to  the  poiiimiliiii-nt  of  sin.  TltPt^e  are  usually  present  in  all  fnnns 
(lit;  tlis[*aKi',  hilt  llicy  an*  ofli-ii  [if  sluirt  duration  and  iinsysli'iiuilize*!.  T1 
may,  however,  in  the  paranoid  form,  Iw  systematize"!  ami  titntinuo  throughoi 
Iho  diis<'asie.  Hypochondriacal  dchisions  are  common,  i-et  they  are  ofton  oft 
childi!*h  and  ahsuid  nature.  The  patient  may  insist,  for  example,  tJiat  he  i 
so  wpak  thjit  he  ninnot  lift  his  arm,  yet.  while  he  is  arg'uing^  to  that  elTfci, 
may  linid  a  wt-ifilit  uilh  his  arm  extended,  iind,  when  told  what  ht*  is  (hiin^,  w 
have  no  n-asoii  to  lulviun-c  tn  r.-\]>lnin  tiu'  discivpancy  helwif-n  his  ai.-tinn<*  a 
his  stalenu-nts.  Jf  he  argue  ihat  he  has  enitnnitti.'d  the  unpanlunahle  .sin  a 
is  dooiiu'd  forever  to  hell,  he  dors  not  show  the  ilistress  that  accninpanit^  this 
delusion  in  melancholic  cnnditions.  nor  does  he  maiiifest  the  fear  shnwn  hr 
the  paninoiae  al.  the  ]KTsi'niitons  nnil  plotj*  of  the  Czar,  the  Frot-inawous. 
the  ilatia.  In  all  his  delut-lonsi  jniiy  be  traced  the  same  ineongcqueuLiul.  '-l.il.l 
i»l],  affeclfil  attitude. 

When  tlio  clisi^ase  is  fully  develofjoJ  the  mental  faeid ties  show  vaHoiij;  char* 
aeteristie  mndifications.    Tlif  tt)nsfioii!!niss  is  usually  clear,  allhnii^h  at  liniei 
tlirre  iitay  la?  some  chmdiues*  anO  confusion.    The  memory,  too,  is  not  nt  first 
very  nuiici-ubly  im]iairtHl,  and  even  in  the  Inter  stajres  there  i.<  often  a  sut^ 
prising  retentivenoss  of  former  cventa  and  thinfc**  lonmed  before  the  ods*<  "f 
the  diseafie.    Kxoe])t  in  conditions  of  stupor  or  markoil  cxeitement  the  nafii*n( 
rarely  shows  dtcnrieiihtiinn;  he  retains  a  fair  idea  of  time  and  plact*.  rvcopniu"* 
liis  ii.'Wnciales.  and  iiuiy  S'lnieliiiii's  call    Ihem  hy  iiiitne  after  yi'ars   of  silence 
He  hns  fairly  good  f)er<'cptioii,  and  may  even  l»c  able  to  reeoive  and  retain 
new  ideas,  but  the  power  uf  eontinmnis  attention  is  very  marketlly  iuipairtxl. 
Ii  is  diflicult  to  iniluee  the  patient  to  follow  any  consrculive  train  of  thoutiht, 
yet  he  often  develops  a  special,  limiled.  almofit  stereotyp<Nl  trend  of  ihou^'ht 
on  his  own  account.    He  losei;  inlereM  in  everytliing  about  him,  ttkos  no  co- 
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jiiymoni:  in  ilii*  pTenstires  of  lifo.  rn  iiiilifTen*iil  In  the  fate  of  his  fnmily  or  his 
fiiemU  (nlTot-lire  dementia),  althnugh  he  is  often  depitssfd  aad  w)metlmw 
eniotiniitil.  The  failure  of  juiljrniL'iit  has  aln-ady  bei^n  alludwl  to.  and  is  one 
nf  tho  Jiiark^x)  feature?  of  the  (lispaj*c'.  Tiwro  ii.  too.  a  niarkwl  lat-k  of  vulition ; 
(lie  [tationt  often  st-era*  quito  inoapalile  nf  indr|iondpnt  nrlivily,  and,  if  left  lo 
hintwlf.  will  sit  fnr  hours  witliout  moving  or  speaking.  There  \s  b  slowing 
fjf  the  mental  procc?s«'S,  the  reaction  time  is  uiidiily  pnilonginl — thai  U,  it 
takes  a  iiiuc)[  Idiiger  tinu>  Ihuii  luirnial  (or  the  patient  to  rettjKind  hy  any 
action  to  a  given  signal;  his  answers  to  qnestions.  if  he  answer  at  all.  are 
given  only  after  a  protracted  Interval;  there  is  an  inhihitiou  of  all  mental 
processes. 

The  infliierop  of  lliis  mtntnl  condition  npon  the  t-ondin-t  and  actions  of  the 
|iaTiciil  is  soon  eviilent.  One  of  the  early  syuiptonis  is  a  certain  stolidity  of 
cnndnel.  a  general  passive  stale  in  which  the  patient  is  indisposed  lo  make 
auy  effort,  which  is  due  in  part  to  his  general  lack  of  interest  in  his  surround- 
ings. At  tiniefe  ibis  may  inerease  to  a  positive  resistance  to  any  request  or 
to  any  attemi>t  In  make  him  do  anything  or  move  fniiii  one  s|iot — negiitivism. 
This  may  gi»  so  far  as  to  emwc  the  patient  lo  remain  in  some  lixed  attitude  for 
days  at  a  time,  or  to  exhihit  the  phenomena  of  catalepsy  (ly.  i'. ).  In  the  mnre 
M'vcre cases  in  tlie  asylums  we  often  sne  patients  who,  if  permitted,  spencl  most 
of  tlieir  time  sitting,  standing,  or  lying  in  some  peculiar  and  apparently  un- 
comfortahle  piisilitm.  wliicli  tlii'v  mny  have  taken  originally  in  nv[>onrt'  lo 
some  delusion,  hat  the  reason  for  wliieh  has  failed  from  their  minds.  In  Ihp 
earlier  stages, es[jeeially,we  observe  these  same  sten'oly[K'il  altitudes  and  various 
mannerisms  of  action  and  speech  which  are  often  assume'!  as  a  nsull  of  wune 
delusion  or  simply  as  a  dnimalic  form  of  expressing  Iheir  i<ieas.  Many  pa- 
tients have  a  foolish,  romanlie,  or  dramatic  manner:  they  iimiginp  that  eertain 
atlituclfis  or  aeliouK  are  HViiilndic  of  some  idea  ;  they  wish  to  dress  in  a  |H.'cuIiar 
fashion,  to  make  certain  signs  as  a  symbol,  to  speak  in  a  certain  a(Tei-led  way, 
to  adopt  n  sjK'eial  uianuer  of  entering  a  rfiom.  of  taking  a  seat,  or  of  shaking 
liiinds.  Not  only  in  the  manner  of  speaking,  but  in  the  conteals  of  speech 
as  well,  tlie  patient  may  show  similar  mdnnerisms.  lie  may  answer  in  rliynie 
or  assonance,  or  use  strange  or  original  wonls  (mwlogifinisj,  or  frequently 
interject  some  word  or  phrase  into  his  conversation.  Some  patients  are  fond 
of  writing,  and  will  till  reams  of  pa[ier  with  high-flown,  sentimental,  romantic, 
and  incoiuTent  sentences,  often  accentuated  by  an  ab-^nrd  use  nf  italics,  cap- 
itiiN,  fpacing.  the  arrangement  of  wnnls  on  tlie  page,  or  perhafw  by  pictures. 
Snntetiines  llie  patient  is  ea-^ily  influenced  by  saggt^stitui  or  by  luiiLation.  He 
will  perform  certain  autmnalie  acb<.  or  repeat  words  or  acts  that  are  done  in 
Iiis  presence  (eehidalia,  echopraxla). 

Although  the  patient  is  often  apnthetic.  indifferent,  and  takes  no  intereat 
in  the  world,  yet  this  is  not  always  the  case.  Very  often,  especially  in  the 
earlier  stages,  there  is  a  considerable  increase  of  sexual  desire,  which,  with 
the  deficient  nxntal  control,  may  often  lead  to  scandal.  It  is  probable  that, 
in  a  part,  at  least,  nf  the  eases  where  insanity  Is  said  lo  have  followed  seduc- 
tion, the  Fe<Juctioii  lian  occurred  In  the  early  stage  of  dementia  prat-ox,  This 
same  increa-se  of  sexual  desire  gives  riw?  to  the  very  frequent  and  often  ex- 
cessive masturbation  wliieli  was  once  thought  to  he  an  important  cause  of  the 
disease.     In  the  Lsarly  stages,  in  partitrular,  whore  there  is  much  depri'ssion. 
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nnxictv.  ami  tlic  frnr  of  insanityi  nltnnpts  at  suicide  are  not  infrequfmL 
nthiT  c'iijX'h  tiu-rt'  mav  be  scnaeli's*  oulliurislj-  of  viult'iKt?,  nr  singk*  ini|iuUiii 
violent  acls. 

'I'Ik-  prnprHl  twml  in  all  tlu'sc  casesi  is  towiinl  a  iiK-iital  ik'leriormi"n  Ifsid- 
ing  to  tlt'inentia.  This  demeiilia  tiifTi-ni.  liowever.  from  that  t-vou  iu  j^ihtiI 
jianilvsis  or  in  inmiU'  on*;!*.  Althoiiph  tlit*  paiii-iit  nmy  have  sunk  into 
aulniiintio  state,  w)u>rc  lio  iloi's  iml  s])fAk  anil  rt>inaiiiA  in  urn*  jiliiiuilf  k 
liourH,  timre  will  Kimivtinies  bo  a  Hash  of  intcUigenfe  iniliciiling  iJtat 
is  sdill  {'on-icidiis  nf  ]\\^  L-nvii-oiiment.  snd  a  slirt-wil  aitt'iidfitit  i.-an  *kw 
times  Iniiisl'iriii  nii  aiJijamilly  »«Uipid  dement  into  a  iii(MU>riilt.'ly  cIliiMi 
wtirker. 

The  disease  niny  lie  attendwl  willi  various  phyaieal  symptoms.  Cii 
latnry  KymiitornK  Mt\  qnitc  cnminnn;  the  heart  may  beat  slow  nr  fnst.  anJ 
often  weak  and  irre^idar;  there  is  often  oyiuiositJ  or  I'oldnfss  of  llit-  exla'f 
tii*s,  snnictitiii-s  a  [■ireiimscriheil  iMleiiia.  di'rrimlo'iraphisiii,  pnifu.-H*  ^wi-jihr 
or  dryness  of  the  skin.  Tht-re  may  le  souil-  rise  of  tfoiiH-riiturc  at  thi?  onr 
but  it  often  eiiraiK-:*  notice;  liiler  on,  liowover.  the  temiHTatiire  may  itv  Mti 
uormal.  The  nutrition  is  markedly  impaired  in  the  early  atiiffcs.  tlie  app* 
18  lost,  there  jire  varij^iis  diy^^^itive  syrnptotiitt,  Halivation.  a  eoattsl  tongiM*.  tl»t 
lenpH'.  dyN|»rp>i«.  »*lm^Iipalioll.  ete.  l^ter  on  IIh-R"  may  Ixr  an  iiicn-as*- 
weight,  wiieti  iIh'  dipMtinii  is  imce  more  rcestiililisfhefl.  Menstrtiati'm  inav 
WHHR  irrej;iilar  or  viholly  ceuiie  for  tieveral  monlhi*.  The  pupiU  arc  oft 
dihitLiI  anil  luiwjnal,  and  wmietimes  rather  8!ug;jiah  in  their  reaction.  Tlv 
may  be  nonie  diflknlty  in  l'«»kin)r  fixedly  at  any  object  or  in  foilowin<;  a  mnvin^ 
object  persistently.  Conii'al  insensibility,  contraetinn  of  the  vi>;uHl  liehi.  aaJ 
sliilht  degrees  of  optic  neuritis  have  been  described,  but  they  are  not  vvtj 
common.  The  thyroid  gland  is  sonir-tiiiios  enlnrge^l.  The  urine  mav  be  itoftntr, 
and  sliow  some  dcfiuit  in  urea  and  excess  of  chlorids;  albuminuria  is  rare.  Tlw 
knee  jerks  and  other  tendon  rellexi,!?  arc  often  e.vnj;>reratiHl.  e^tpfviallv  at  tlr 
onset,  but  tbey  nmy  be  diminished.  The  niechimieal  musi-ular  irritahilii>  t- 
somrtiines  increased.  Disliirliancc*  of  sen.«ation.  especially  he)iiinnft;sthi<«ia. 
arc  not  uncommon.  Varicms  attacks  of  faintncss,  hiecough,  h^caliztMl  spanii. 
rigidity,  contracture,  cliureiform  mnvements,  or  actual  convulsions,  are  Mtme- 
times  observed. 

The  coutsp  nf  the  disease  niny  vary.    Some  caws  have  attacks  of  ilcpreseic 
lasting  n  few  months  witJi  the  milder  aymploms  al»ovo  dewriliwl.  and  recoi 
remaining  well  for  a  number  of  years,  when  a  second  attack  with  more  pr 
nonnped  (iyniproniji   may  develop.     tJccflhionally   then?  may   U?   pr-rirwU  of  d 
prpjifiion  and  excitement,  resembling  the  circular  type  of  mnniap|il-4|eprtti.-(ii 
insanity.     Many  cas<^,  after  the  initijil  period  t»f  the  disea*'!'  is   pu.st,  rem 
in  an  unclianged  condition  for  the  rest  of  their  lives,  oitlier  in  n  pantnoiil 
sonienliat  demented  state.    In  other  eases  there  is  a  gradual  in<'roaso  iti  ll 
dementia,  aometimcii  due  to  the  condiiionB  under  which  they  live    (''ajivlui 
dementia'')  rather  than  to  an  actual  extension  of  tlie  morbid  pnN>i-.s.<4  in  tt: 
brain.    Sometimes  there  is  a  very  rapid  ilevelojimcnt  of  dementia,  which  niaT^ 
reach  a  marke<J  degree  in  a  few  weeks. 

Three  clinical  ty[K's  of  di'irM-nlin  pnecox   are  orflinarily  (le'4eril»«l — het>'^•, 
])lirenia,  catatonia,  and  pnranoid  dciiietitiu — but  mixt-d  tyj»cs  may  occur, 
also  a  form  of  simple  dementia  (lielKkidnphrenia). 
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IIkrbpiiren'IA. — Tliis  tyiit*  of  the  dis^cajiO  usually  begins  with  mmrasUienic 
fi3'mplc)iii>;;  tilt'  [nitient  enrii|ilik)n!t  nf  heaii^ii'he,  ilizxini't;!*,  aii<l  innliility  In  i>lut!^. 
Till'  a|)[K*tiU>  and  Jigt'stton  nre  otftfU'd.  ami  iiiiirilimi  is  cnnsiilcrubly  iin- 
[lairi'tE.  Till'  iJis[w)sili(in  sf«»iii»<  uliHii^ji-il ;  if  the  palit-nt  Iw  riT  tli»*  rotkrnl. 
sL'civtivL'  lyjjt',  the  noririnl  iK'i-uliaritiL's  arc  L'.\a^;;i.'raU'<l.  iHln.T  jialufuts  altw 
litHomt!  hIiv,  reticent,  and  fielf-al)sorl«'d.  'I'hev  neji^lett  tlieir  vrttrk,  het-nrne  for- 
gi'lftl  and  dislractcd,  iind  caninfl  dn  tlii-ir  wttrk  us  well  as  iM-fon.-.  Thi-y  nre 
dreamy,  niondy,  and  liroodiiifj.  If  diwiurln'd  liii-y  are  irritalilf.  and  are  ofiiTi 
rcctUfK,  dl■[^rl■^>^l■d,  and  nii\iiiiiM.  If  away  fnuii  liniin'  itn'v  f^liinv  niiirK'M!  hoiin'- 
sk'kness.  Tlif  di'|in's->ifiii  and  n-silcssitt'Sfi  may  load  tlu'ru  lo  wHndcr  nwjiy,  or 
to  ftiake  atleiiiiH!^  at  ^uioidf.  .Sexual  fxt-iteiuent,  witecially  in  tlie  form  of 
exPL'j'.-iive  niiwtiirlinlion.  ir^  c-onnrmn.  Hulluninnfionjs  ard  deUisions  dpvpjrtp, 
but  they  an*  u.<iially  iiiroiislanl,  ull^lallll^  iind  uf  t-hitvt  duration,  'i'lio  ]>atifnt!: 
bccOTiie  dull  anil  indiircriril,  llir  ijiidcnstiiiiilinj;  and  inli'lligi-tit't;  an-  ini|i)iin-i1, 
and  lliL-y  jir<?  inL'a|)ubli*  of  mental  work,  or,  Indwd.  of  any  pliy.-'ical  work  re- 
quiring persistent  attention.  They  arc  conscious  that  s^orncUnng  is  tht'  matter, 
aiul  ofiL^n  fear  in-anily.  yet  therp  h  often  the  childixh,  aitwteil,  infon«"[|uen- 
tial  way  <*t  talking';  the  ronianlir,  vijiionary,  dreamy  dis'po:*itit>n  :  the  lack  of 
any  jnut  appreeialion  of  the  n-Intion  lii'tw<'eii  Ihrlr  drennis  and  llie  iirtiial  e<>n- 
ditioHft  under  ivlneli  tliey  live.  The  niemorv.  orientation,  and  perci-|)li"tn  are 
often  not  rnuelv  iifTeeteii.  lint  llicre  may  lie  fwnae  contusion  and  lack  of  elear 
<'Mn)-epti(ni,  They  often  !*h«iw  a  marked  emotional  defect,  tare  Utile  for  tlieir 
friends  or  family.  Jind  fail  wholly  to  a[ipreciate  th«  eare  and  privalion^i  to 
whirli  llie  fiiniily  may  W'  i'X|>0!i*'d  l>y  Iheir  illne_>i;<.  Tliev  become  extrava^flinl 
in  action,  or  even  violent,  and  ronimit  variou!'  senseless  and  pe^niUar  act.".  The 
tendency  is  toward  a  nteaily  increase  in  Ihe  dementia,  but  iriany  eases  remain 
stationary  afler  (he  firs(  attack,  and  some  recover. 

Catatoxia. — The  catatonic  form  ali-it  l>c;jiiis  with  a  neurfljathrnic  stag*?, 
but  the  symptoms  of  mental  depression  soon  lieenine  prominwit.  Thti  patient 
complains  of  headache,  loss  of  eleep,  poor  appetite,  dullness  and  diHicultv  in 
thinking,  and  gives  u]i  Ids  nsim1  occiipjitions.  He  sliou-s  a  ^^realiT  teudi'in-y 
to  seclude  himself,  and  often  remains  in  IkmI.  ITalhieinatious  and  dehisioiis 
W)on  make  Uieir  a]i]H'araiici'.  The  latter  fri'ijueiilty  ns^Miirie  a  n-ligiinis  eliarac- 
ter.  the  patient  shows  a  pj'cater  fnndnt'ss  for  r<'li<;lous  observances,  prays  with- 
out ceasing,  is  oppnssw]  by  a  ccmviction  <}t  sin,  accuse!-  hinjself  of  extrava/rant 
and  uniisiiaf  crimes,  often  of  on  ahhiird  and  foolish  nature,  believes  that  he 
lias  commitird  the  unpnnlnnaMe  sin.  sn-s  hell  npcned  to  ri-ci'ive  him.  and  llie 
like.  Perwvutnry  delusion^*  nre  also  not  uncommon.  These  delusions  orirn 
cxbiliit  that  mmnntie.  childish,  and  unrensnnable  rharactrr  already  mentioned. 
The  patient  nniy  ar^iic  that  he  is  no  lonfjer  alive,  that  ho  is  non-e\is1enl.  has 
no  internal  orj^ans.  or  has  dc-itroyed  them  by  hi-i  ?iris.  Later  on  these  de- 
lusions may  assume  a  more  exalted  character,  and.  in  cr»ns«\picm'e,  ho  hect'toe- 
morft  exhilarated.  The  disease  is  apt  to  assume  either  a  stuporous  or  an 
excited  form.  In  the  stuporous  form  the  patient  frfflws  silent,  dull,  and  some- 
what confused.  He  lias  no  interest  in  his  surroumlinxs,  and  soon  assumes 
sonic  stereotyped  position,  in  which  he  will  remain  for  hours.  He  shows 
marked  ne^jativism,  resistinjr  all  attempts  which  may  be  nmdc  to  get  him  to 
move  about,  to  eat.  or  to  attend  to  the  calls  of  nature.  He  answers  in  mono- 
BjUablea  or  not  at  all.     He*  refuses  food,  and  may  even  retain  his  urine  or 
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feces  fnr  ft  Inng  iinii',  finally  vnitliiiji  IImmii  wlii'ivvrr  he  may  Ih*.  All  hii 
himI  mental  prupesses  art-  remarkaljly  elow.  If  lie  cal^^  he  may  lipent]  he 
a  meat.  In  the  exciUnl  form  Ihcn*  h  more  unrest,  the  pnticnt  innvcv  almul 
rcistk-ssly,  and  ofU-n  tnlkit  uuecaitiiigty  (vurliigeration,  logorrhca).  The 
may  be  confuj»<Hj  and  disconnected,  with  llie  inlcrjt-clion  of  irrvlevaiii  vQt< 
the  usi»  of  nctt'ly  invcnirtl  words,  rhyme,  ctr..  which  ii»  snmetiiiip.^  - 
Its  a  *' word  >iahiil."  The  actions  shovr  the  alTeott'd  tnnniK'risrtitt  a1n-i 
lioned,  and  tend  to  liwoiiie  HterciityiK'd  and  few  in  nuniliiT.  Thiir  nifly  1*^ 
cHtaU'fitic  >;tate».  and  tlie  pntienbi  an*  rtfien  wng^trwtihk',  ]w'rforrnintr  van-m* 
itenii-nulfniatic  iu-tii  in;  rt  ivi^iilt  of  BU<;Kt>9tii>n,  either  by  dirtt-l  coiiiniand  or  I') 
iniilalion  (echopriixia).  Sudden  iiiipuUive  ami  vioh-ni  acta  niny  \tc  j«ir- 
formcd.  The  memory  for  pai^t  event*  may  he  fairly  good,  and  the  {ulu-n: 
may  rather  ntidily  leam  to  reoogiiizu  hir>  att^-ndnnt^  and  enrmiinding^.  imi 
at  times  show  some  tlai^hes  of  intolliyence.  but  tlicre  is  much  more  imtiij' 
confirsion  and  defwliveorieiimlion  than  in  the  lielH'phrenio  form  of  the  di*'   ■■ 

l'Ai£.\.Nun)  [iiiuiiNTiA. — The  paranoid  form  may  alt*"  sliow  ^iinilar  - 
loms  at  the  on.set.  hut  the  rharacteristic  feature  ifi  the  greater  proinioeovi.  _:^- 
the  peri^itilfmrp  of  hallneinatinns  and  deluiiloDa.    The  delueions  often  liMoiu 
8yi>itenialized,  and  remain  (ivotl  for  a  King  perio«l.    VartOD^  catatnnio  rivnipi'>'t> 
uiliy  hhott'  therns^i'lvi'w  in  the  coiiny  nf  the  di)i«!nfie — »lu[>or,  exeitttiiit*!)!,  t>e<  .:'    - 
itiea  of  spi^w^h  and  ciMidnct,  negativism,  confusion,  and  the  like,  but  thv.    ■^■ 
lew  pronounced  than  in  the  catalouie  form.    The  con!<ciou8nc9d  id  uifiiutllT  i-ku:. 
the  patient  is  fairly  well  oriented,  recognizfs  his  family,  and  has  a  fiiir  memorr 
of  the  pnnt.     At  times  he  will  insist  that  the  jwople  alwut  liirn  are  really  nJc- 
Iiratj'd  persons,  often  per«>ns  aKsoiiated  with  his  dplu?ioni§.  but  now  and  thm 
he  will  enll  one  of  thi-in  by  his  real  name.     The  delnsiouH.  espocially  at  t^ 
first,  are  opt  to  be  of  a  [XM-seeutory  character;  the  patient   is   influenced 
hypnotism,  telcpnthy.  the  telephone  or  wirele*«  lelugraphy,  people  enter 
room,  read  his  thoughts,  deprive  him  of  bis  vitality,  cut  him  open  and  n-nn 
hifi  organs,  inject  poisons  into  him  by  night,  and  the  like.     He  is  disturb 
hy  tbetie  persecutionii,  an.\ious,  and  depressed.     I^ater  on  hiA  rlis|Hisition  ni: 
show  a  change.    Thcs<'  [HT^erutiims  are  inflicted  by  wme  diKtin^iiirtIie<l  per 
or  organ izatinn^lbe  Mikado,  the  Catholic  Church,  the  laltor  nninnjt.  bccat 
]k  U  liim>elf  a  distinguished  person  lioslile  to  Ibem.  a  king,  nn  ctuj>cmr.  tl 
Son  of  (Jod.  etc.     Thus  bis  mood  may  change  fnun  depnssiou  to  oxpan^ot 
and  his  delusions  a^ume  a  grandi<»M3  character.    His  conduct  is  influenced  I 
these  delusions,  which  niJty  lead  Jiim  to  perform  many  peculiar  actions,  or 
show  violence  tn  tliDse  ahnut  him.     The  delusions  oflen  flhow   the   fantastic 
childish  cliHraeler  above  inenlioneil.      Tlie   nitiilal    fHeuIties  at    first    arc  m^ 
greatly  affected;  the  patient  may  be  able  to  pay  fair  attention  to  niatteri 
hand,  to  uDdersCand  fairly  vrM,  to  think  logically,  bat  the  train  of  ihoughl 
i«  influenced  by  the  delusions — he  has  defective  insight  into  his  condition,] 
hi»  attention  is  readily  distracted,  and  he  iiy  incapable  of  any  <iteady  wort' 
With  this  then'  is  often  a  niarkinl  menial  deicrroration,  witlt  inerear^ing  coo-j 
fusion  and  dementia,  hut  some  rn-^'s  reniain  in  a  paranoid  state  for  years. 

Tlie  simple  dementia  {heboidophrenia)  differ*  from  beltepbrenia  merclT' 
in  the  fact  tlial  here  is  a  more  or  loss  rapid  deli'rioration  of  the  uu-ntnl  facul- 
ties, with  faint  <Iehujion.<  ami  IniliucinJitions.  and  less  of  the  atTeclations  and 
mannerifims.    Tn  the  descriptiontt  givei]  above  it  will  be  evident  that  the  chai^ 
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at^teristic  features  of  one  type; — tfio  (leprossion,  slerootypptl  atlitudcs,  innnner- 
isiti!4,  niul  Vfrl>i>^'ratioDK  of  OHUIdiiia,  nr  t\w  ilfliisJons  miil  lialltu'limtioiis  i>f 
tlie  paroiinid  form — mrur  in  otlier  types,  and  tiiat  the  (iitTfrrni-e  is  merely  in 
tile  degree  in  whieli  lUii'  (ir  llie  ollii^r  si?l  of  syrnptiirn-*  dt'vi-Inp,  ](  will  lliere- 
fore  be  evident  (liat  mixed  typej*  luul  traiisiilioiLal  fcirmn  may  ot'eiir,  a!!  of  wlueh 
may  aliow  ilio  mental  deterioration  vfhkb  \e  the  chief  characterifltie  of  tlie 
disi'jiKiv 

Pathology  and  Nature  of  the  Disease. — The  ]mtlit>loKy  of  denientin  pmTox 
it^  still  uiisi-iire.  ImiI  tiiuili  lij;lit  lui^  Ikh'ii  llimwii  upon  ttie  siilijeet  l»y  the  n*- 
warflui*  "f  Alz}ieirniT,  Siiili,  Klip[M;l  an<l  IjhemiiKi,' ninl  SSoiillmnl.  The  wlU 
in  the  hrain  cortex  ohow  diotiiici  charjLrL<tt,  which  ire,  howuvnr,  Biiiiilar  to 
those  found  In  toxic  delirium  and  in  severe  IkhIIIv  dif^ease.  There  is  an  atrojthy 
of  llie  nr-rve  eells  of  the  deep  eorlieal  layi-rs  and  dlsajipearaneij  of  thi*  ililcr- 
connecling  prot-esst-s,  with  Iihrillnry  gliosis  in  the  suhpiul  zone,  the  dee[>  hiyers 
of  die  L-orlex.  and  even  in  the  white  matter,  with  some  atrophy  of  the  cou- 
volutioiis  and  the  preaence  of  amcebcid  neuroglia  cells,  e»[jecially  in  the 
vieinily  of  tiie  nerve  cells — satellitosis.  The  foci  of  (rlinsis  are  aonietimoa 
to  I*  felt  ill  the  fresli  hrain.  The  projection  flystern — that  ia,  tlie  cells  and 
Jiliers  lielongiiiK  to  the  various  sensory  and  inotur  systems — -is  little  if  n\  nil 
nffi-i-ted,  a(i  is  dliown  clinieuily  by  the  absence  of  any  [inralyais  or  aiucstliertia, 
nnrl  the  niorhld  proeess  \s  believed  to  cause  a  proi^efwive  atnjphy  of  the 
asscH-iiition  neurons.  TIktc  is  sotne  rea^iyn  to  »i;ipp<>i*c  that  in  Ihe  ]wran*»)d 
form  IJiese  clianges  are  tnure  niarki'd  in  the  prefrontal  rej;iou,  and  tliiit  in  iIil^ 
cfttntonie  form  they  are  more  inark(«]  in  the  i>arietal  regions  and  in  the  wtc- 
U'lhini  (Suullinrd).  'I'liise  pallinIof;ii-al  changes  may  vary  very  greatly  Intth 
in  their  intensity  anrl  in  their  distrihiition,  the  variation  corresponding  proh- 
nhly  to  the  inleiwity  and  the  clinical  tyiK.'  of  the  dis^eafe.  Sonie  of  the  cliangi's, 
furthermore,  are  very  similar  to  those  observed,  in  the  various  eases  of  con- 
fusional  insanity  of  toxic  or  iafcctiou)!  origin,  and  a  niimlx^r  of  autlioriitD;; 
arc  dispofied  to  think  that  ti>xic  proeciwes,  often  rndogenoufi,  play  a  very 
important  part  In  the  jetiokigy  of  dementia  prax^ox. 

TliR  syni[it<niis  of  Ihi*  disnise  may  fairly  he  atlrilmti'd  lo  chanyes  in  Hie 
pniceeses  of  mental  association  rather  than  to  any  actual  failure  of  pcrcej)tion, 
to  lesions  of  the  association  system  rather  than  of  the  projoclion  system.  Some 
of  the  symptoms,  which  give  a  very  c^haraett^ristic  coloring  to  the  elinieal 
picture,  may  perhaiw  be  explained  in  another  way.  A  very  considerable  nnni- 
Ikt  of  caries  devilop  stntii-wherc  iibtiul  the  age  of  pnlK-rty,  or,  at  any  nite,  during 
the  period  of  adolesc:encc.  Keceiit  studies  of  ptilierly  and  Hdnh-secnee  (Marro, 
Hall )  have  einphaaixeil  certain  mental  characteristics  of  this  period — a  tend- 
ency to  reverie,  romantic  imagining!*,  rtligioui*  and  erotic  fancies,  dreams  of 
futuro  achievements  nncontrolh-d  by  any  just  appreciation  of  the  dreamer's 
flbilitie-*,  iih-alistic  aims,  jiiid  the  like,  often  ai»sociated  with  mysticism,  senti- 
niL'ntality,  and  even  downriglit  fooli.shness.  These  t*>ndeneies  are  ninch  greater 
in  the  delicate,  weak,  shy,  n'ticeni  pereon  of  the  "shut-in"  type  than  in  the 
vigorous  atldete.  If  such  a  person  during  the  ]ieriud  of  adoleseem-e  ijc  af- 
fected by  mental  disease,  these  churacteriiitics  will  assume  a  prominent  place 
in  the  clinical  picture.  If  thy  patient,  in  addition,  Iw  enfeebled  from  birth 
with  an  "  invalid  "  brain  bearing  some  hereditary  taint,  the  disease  may  cause 
far  mure  irreparable  damage  to  the  brain  than  it  would   to  the  brain  of  a, 
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hfBllliy  |>erHi>n,  »nil  tints  give  I'itw  to  a  mon-  nr  loa^  rapUlIy  ilevelojitng  ilmuA- 
(in.  It  may  be,  tiierifi?re.  (hot  the  distinction  belwceu  t^infusioiml  inmnitj 
and  (lomerilia  iinpcnx  is  clue  rrttfuT  lo  iha  difTeri'nct  between  the  HHiiwiiiialj 
fiffwtoi.  and  al.-io  to  the  dilTorenoo  in  ilio  severity  of  tlie  disease,  rather  Una 
lo  any  dilfcrenfc  in  tin*  niorliid  prof^i'sa  ilsclf. 

Diagnosis. — TUv  itnpdrlAnt  elements  in  din^ioflie  are  tlic  initial  neurv- 
tlit-ni*^'  jM-riiMl,  witli  niarktil  deprrssiinn.  durinj;;  the  pLTiiMl  nf  nildlrjifvnc**;  tlr 
di'vi-lnpiiii'iit  uT  lialliicinatiiins  and  (lu1ii»ioii.<  with  L\w  ]Ht-ul>ar.  nttnuiitlt:  fml- 
isliufs-s  ahovr  d<'HTil>ed:  tlii'  appiaramr  of  nt-^ativism  with  ntf<*ctii|  inanTw|^| 
i^ms  and  .«tt>rt>rity|i{il  aclioni;,  and  the  more  or  le^fi  rapid  ous^ei  of  tlciut'Dtw^ 
The  distinction  tictwoen  the  prodromal  nla^  nnd  simple  neura»ithc>Dia  ba.'^  il- 
rc-ady  tw-cn  dt-sci-llMil.  Tin?  dilTcrfiitiatinn  fmni  hy>-Ioria  in  tin*  parly  stagi^-  u 
[iinri!  dinii'idt.  'I'lu'  n<'t'iirrc'npc  of  (iomc  of  the  sjo-calh-*!  ^li^iinta  />f  livtrm 
— lu'niiuna'>lin>sia,  tonlrac-le<l  visual  lifld-;,  conviiUivc  nttiick^.  etr. — liaj»  »i- 
rtaidy  Imth  mentioned,  and  has  jtiven  risp  to  the  Auggeslion  that  hysteria  m*y 
at  timeii  (K>exiiit.  The  ilcvelopment  of  catainnie  symptoms,  Ihe  rxiKtentr  of 
profound  ajiathy.  the  pniKressive  dcnieiitia,  iho  tendency  to  nfifHlivism.  am! 
the  special  childishness  of  thought  and  action  will  usually  ntiike  the  (iia^n*>^i< 
possible.  The  ca!*8  that  begin  with  iiiiirtted  melancholia,  with  remi«)<itaiM  anj 
phases  of  mild  excitement,  sometimes  su;rp.'st  melancholia  or  clrculAr  in^aniir 
Here  again  the  apathy,  catatonia,  negativism,  and  projfreisivo  dementia  {»vc: 
the  diagnosis  of  dementia  pravox.  The  distinction  between  dementia  prai-«» 
nnd  eonfucional  insanity  is  often  diflieult.  The  diagntv^iic  eriteriii  are  sIoik] 
to  W  that  in  deiiienlia  prat'ox  the  onset  is  gradual,  and  tliero  t:^  no  previon* 
history  of  exhaustion  or  of  toxic  influences.  Xegalivism,  vurhifieraiiitn.  inul- 
isin,  iJtLTcoiyiK'd  attitudes,  and  catalmiic  tutated  fa\or  denienlia  pnreos.  Per- 
ception and  orientation  are  fairly  well  preserved;  confusion  i^  less  ronuii»n. 
and  emotional  aj>atliy  is  niarketl.  In  cnufnsional  in^rtnity  jxrception  a; 
orientation  are  much  affii-led.  and  ennfnsirm  is  &  striking  feature.  It  mar 
paid,  however,  that  many  authorities,  esprrially  in  France  and  Italy,  Iwli 
Ihiit  the  two  affeciioii!*  arc  praeticully  tlic-  >au»',  dementia  pru-eox  iM'in;;  inei 
a  3noro  profound  type  of  the  disease,  perhaps*  mo<lilifd  liy  its  oceiirrem*  in 
fid'ilc^cent  and  neuropathic  individuals.  The  ditrerendal  dingnoaiii  bet 
the  paranoid  form  nnd  true  paranoia  will  be  diK'ni^fted  later. 

Frogvosis. — Tlie  outlook  is  always  grave,  hut  the  pn>gno9ia  in  ngm 
as  -sonuwiial    rnnn-   favnrahte  in   the  <*ataIonie  form   than  in  tin-  lidteph 
whilt'  Ihe  pnriinMid  form  rarely  reiNivers.     Ahnid  eight  [ht  e<'nl  (»f  ihc  ctu*^  "f 
heljcpiireiiia  ami  lliirteen  per  cent, of  the  cas-es  of  catatonia  are  siiid  to  recov 
Cases  of  the  circular  type  are  rather  more  apt  to  reeover,  at  ieBst  tcnipn/Nn 
but  if  the  circular  svtiii>tojiiK  disnpjtear  witlmut  improvement  in   tlie  men 
conditions,  recovery  is  no)  likely  In  occur,     ('fljies  of  simple  depression,  vri' 
Kubjective  sensations  of  mental   inhibition,  aie  also  likely  In  recover  tern 
pnrily,  recurring  with  catatonic  (*yniptnm&.     'I'he  prognosis  alwi   peems 
what  more  favorable  in  catatonic  cases  if  the  stnpor  or  ejccitemoni  Iv  \ 
nounced,  or  if  there  he  anxiety  and  delirium.    A  cf>n?iderable  numU^r  of  ca 
kIiow  «>  much  improvciueril   that  they  may  lie  cidleil  caM'?'  of  recover)-  *ii; 
defect.    Tliey  are  able  to  return  home,  to  prosecute  various  callings,  and 
take  some  place  in  Ihe  world,  but  they  do  not  regain  iheir  former  iut<.'HectuJ 
plane.    They  are  not  capable  of  as  good  work  as  iiefore;  they  i^hoiv  »umu  aocw' 
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and  ethicfll  deterioration,  and  may  prc^i-nt  tnic^  of  former  delusions.  A  cer- 
tain number  of  tlio  iiuKUt  easw  that  iiiiike  a  partial  rwoverv  are  Found  among 
tilt'  criiiiinnls,  prfwtitnleH,  and  Iranips.  In  i-iihch  llmt  n't-uvcr,  llir  dist'a.-*i'  may 
recur  after  a  puriod  of  wvcral  years.  In  the  oavly  sta;;es  of  the  dii^casc,  death 
may  occur,  usually  as  a  result  of  intercurrent  dweaw.  Tuberculosis  is  very 
apt  to  develop,  especially  in  atupurouh  and  nnu-ti-deniented  patients.  Many 
cases,  iinder  pniper  Irt-atiiient,  may  regain  riiiri|ili'ti-  physical  heallli,  Ih?  trained 
to  do  simple  work  undci-  Hiipervisiion,  and  live  for  iiianv  years. 

Treatment. — Tlie  treatment  in  the  early  stage-  \»  similar  to  that  of  con- 
fuBJonal  Jii!^anity — Tt.vi  iu  l)ed.  aliundant  fivdiii;:,  and  careful  nversijrht.  /\9 
attempt*  at  suicitle  and  i>udden  outlmn-ts  of  violence  are  not  uncojntnon,  espe- 
cial i)vcr.s|^d»t  is  re*[iiirc<l,  and  nmsl  cases  will  iiri'd  th<'  rcwtrniiit  of  n  siiitJilile 
hu&pilal.  On  the  hypollicsis  nf  a  ]M)>iiiili]o  to.\le  intluence  in  the  a'tiolog\',  free 
elitniaation  should  le  encouraged.  Treatment  directed  to  a  pussible  thyroiJ 
origin  (thyrnidcflnmy,  thyroid  prcparationii)  has  heen  reeoniniended.  hut 
without  any  rt'coyiiizcd  hcnefit.  Many  carie.".  after  llie  (iri-t  acule  ficriod  of 
the  dirt-'ase  ii^  |)asr.  wouUI  do  Inciter  outside  an  institution,  where  they  could  be 
under  careful  sujiervii-ion  to  prevent  any  ethical  laiisieji,  yet  when*  they  could 
un'lcrlHky  »onie  Miitple  occupation,  perhaps  under  oversight  and  din-clion, 
especially  work  out-of-dwrB  or  sionie  manual  oeeupati'm.  Metfiodieal  iiistrue- 
tion.  fuch  as  is  given  to  tlie  feeble-mindeil.  but  adjut^ted  to  the  iitdividtial  ca.se, 
has  hwn  of  dixtin<*t  Iw-nefit  in  reviving  dormant  mental  powers  and  id  en- 
abling the  patient  to  retain,  if  not  to  regain,  some  portion  of  his  intelligence. 
If  left  to  himself,  as  is  so  often  the  caw-  in  large  inj*titulionti,  the  patient  ti^nds 
io  riTMUiin  ill  sniiie  slercolypctl  iitlitiidc  and  lici-oinc  more  and  more  demented, 
which  can  often  be  preveuled  by  proper  training. 


CllAl'TKIt    III 
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iilaniaail-depr*ati»r   Jruanitu.     HMurrcnt  Mania   or  yfelaui^tintiu.     Lypcmnt\ia.     Prriadieal 
In4nn.ili/.     AUiriuitinct  tnannily.     iHaanily  uf  liouide  Farm,     Ctrrulnr  IniKiuily) 

Etiology. — A  nenntpaliiic  heredity  may  'm?  fuunil  in  about  eighty  \tvr  cent 
of  all  ciLsi?»  of  maniacal  (!epre*»ive  insanity,  ami  il  i»  one  of  IJie  few  diseaueii 
of  the  nervous*  iiysteni  iu  which  a  similar  heredity  steeuisi  t(^  be  comparatively 
fropient  and  of  some  ji-liolugiciit  fiignilicance.  tSeveral  cases  riiav  iniiir  in 
the  aaiiic  family.  .Mioiil  tun  thiids  of  (lie  cases  <Kr\ir  in  women.  About  the 
same  proportion  of  cages  develop  before  the  twcnty-tiftli  vcai',  and  ca»tC}t  have 
Iw.'cn  obst?rvud  even  as  early  as  the  age  of  ten.  Other  factors — infection, 
intoxication,  worry,  and  emotional  strain — may  have  an  influence  in  provok- 
ing an  imlividual  attack.  In  about  nnc  fourth  of  the  cn^t^fi  an  attack  of  i^ome 
physical  diwase  hnx  iicen  found  to  [irecede  llie  first  attack.  Imt  tlH'  incidenre 
of  ]>Ky8ieal  disease  was  found  to  diiiiinisli  in  tlie  second  and  third  attaeky. 
Abuse  of  alcohol  in  of  some  itupfirtance,  both  as  an  hereditary  factor  and  aa 
provoking  the  onset  of  the  iliseese. 

Symptoms.  Mniiia. — Mania  may  come  on  suddenly,  potisihly  aw  n  sequel 
of  aome  emotional  e.\citemeiit,  but  more  commonly  there  are  some  prodromal 
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svinjitnins,  dt-pressiuii.  iiuilaise,  a  (.-haiigo  in  *lispnsiii(iii,  and  a  certain  untiv 
m-.->  fur  till'  usual  dutii's  of  life.  Tlicrc  are  not  infrcfjuuntiy  h^i^^  nf  &y\k- 
tite  ami  disturliiiiKt';!  nf  di^'cstion.  Simn  aficr  tliis  the  patient  hLi->iirif* 
resiKss.  L'Xi-italiU'.  Iprustnu*  in  manner,  exliilaniii'il  and  talkjitivu.  lU-  wr-ii.* 
iinlfkur  in  .-iiHtrh  ami  ailion.  mentally  more  iiIiTt  ami  hrilliunt.  is  !iv*lv. 
i-heerful.  and  fmid  of  jtikiufj;  lie  oven  rej:anl>  life  and  all  that  is  ilnne  arniD-l 
him  as  a  jest,  lie  talk.<  much  more  volulily  than  usual.  l)OtfMin*s  very  jip'Iil 
and  i>  aju  to  disre^'ard  tlie  ordinary  conviTnlions  in  his  talk,  and  to  jiotiriiliiv 
more  fni'ly.  He  is  nnu-h  more  restless,  is  hu.-^y  ulMiut  many-  thiii;rs.  yet  rtii!  y 
aeeom]i!i-lic>  little.  To  the  casual  ohstTvur  lie  may  seem  unusually  l»rilli;iiii. 
or.  soiuetiuies.  as  if  he  were  unduly  exhilarated  hy  akiihol,  hut  on  elos«T  in- 
vi'>tij:atinn  it  will  he  oi»si>rved  that  ho  has  lost  some  of  his  ahility  to  carry  t-n: 
any  lo^'ii-al  train  of  thoiijjht  or  any  continuous  .<erics  t)f  acts  to  their  enmln- 
sion ;  Ik-  i>  i'a>ilv  distracted,  turns  suddenly  from  one  thin«j  to  an(^tlier.  an.'. 
acts  ini[iul>ivelv  without  judfiment  or  consideratiim.  Thi^re  is  a  tendemy  i" 
heliave  [leculiarly.  to  disre^'ard  the  i>rdinary  rules  of  oudiu-t.  to  make  ru'l'; 
je-ts,  tr)  ireat  |>e<i[)li-  nuijrhly.  or  ])erhai)s  to  lie  guilty  of  more  soriou*  la(>-^s: 
|o  in<luljri'  immoderately  in  alcohol,  (o  spend  money  recklessly  and  f«ndi>li'.y. 
or  lo  fifijuiiil  hrotlu-ls  or  make  himself  erinspieiious  with  prostitutes.  Wiiii 
the  i'\Iiiliir;iiion  there  is  an  undue  conceit  of  liis  t)wn  ahilitios;  he  devcl"i|"- 
>:randio>f  ^chcinc-.  and  plun^rcs  recklessly  into  sixvu  lilt  ion.  There  is  no  di- 
tiirhiiiiee  of  conseioiisiie>s^the  patient  is  well  oriental,  the  )MTefption  ati-l 
alteniinn  nrv  «jiiii-t<er  than  normal,  hut  the  attention  is  readily  distrm-li.*d.  Tii-- 
memory  is  ^ood.  Inil  ihe  memory  of  rec-ent  events  is  sonietiines  roinnnl  hv  tJi'' 
exhilariUiiiu,  so  ihal  ll»'  (latieiit's  statements  hccome  untruslwortliv.  In  spit- 
of  the  exliilaniii'in  the  palifiit  is  unduly  irritahle.  and.  if  njiposod,  nmv  irniw 
very  an;.nv  and  -ntin'tiHH'-  vinlnii.  The  increased  lo<|iiaeity  and  the  tendeuiv 
to  rush  Iniiii  one  -nltji-ii  to  anoilier  siijrjrest  an  unusual  nuMital  activity.  ,iri 
iiittial  "  tlii:lit  <d'  idcji^."  It  will  he  found.  howi'Ver.  that  the  n-acti'iu  time  i* 
iutuaily  piM|iiiii.'ed.  thai  the  menial  activity,  in  the  nature  <t(  t-ontinui'ii» 
thiiuijlit.  of  ciiicruj  iTiisoiiin;,'  inid  sound  jiid;riiieiit.  is  actually  lesseiieil.  aiii 
that  the  a]i|)iin-jit  lirilliiiiny  is  iliie  to  the  lack  of  re>traint.  the  cxces^ivr  lalk- 
iiiL',  ami  till'  tciideiuy  In  rush  fniiii  one  suhjeet  lo  another  willuuil  the  eniirTM! 
of  the  jiid;riiieiil.  Then'  is  iilso  less  actual  wit  in  what  is  saiil.  'I'lic  wil  i- 
more  idtcn  nf  a  -itiiple  ilianicter — puns  or  jicrsonal  remarks  which  an*  oi'teii 
amti.-iii^'  fiom  llieir  |j|iiiitiiess.  yet  which  refer  to  ohvifnis  peeiiliai-ities  thai  a 
wcll-iired  ]ter<f>n  wimld  nut  nientiou.  The  a|>petite  may  heconu.  increa^id, 
hut  there  is  still  -licples-^ness.  In  spite  of  all  the  activity,  however,  there  i- 
little  cr  no  t'ecliujr  of  iiiii^rne. 

Thi^  citniparaiivelv  mild  type  of  the  disease,  known  as  simple  mania  "^r 
hyj'oiiiaiiia,  may  p(i>i-l  lhrou;ihou1  the  iitliick.  or  it  may  develop  more  or  Ic-- 
rapidly  into  the  mon'  pi-nnoimced  foriu.  The  patient  hecomes  much  iiinn' 
Bpitatisl.  talks  inn --luiily,  and  is  eonshintly  in  motion.  The  attentiiui  i- 
niuch  more  nadily  di-liaclrd.  ihe  speech  hecoine.s  incoherent.  oCtcn  a  lli»"«l 
of  words  a-^.-nciatcd  hv  rhvirif  or  assonance;  the  patient  may  write,  hul  I'm' 
vrililii;  is  hurried  ami  disonlfii-d,  and  shows  llie  siiine  iiieoheretiee  of  idr.i- 
Miinetie  niovetm-iiis  aic  iiion-  |ironounced  ;  Ihe  palieiit  ;:e-;|icuhites  fnn'lv  and 
in  extraordinary  fashion,  lie  is  not  content  with  ^-iiiiply  talking,  hut  >in.L'-' 
<T  $hout£i  until  he  is  hoarse.     There  is  a  tendency  to  stereotyped  actions  anJ 
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Terbigerotion.  \lo  w  exlrenioly  t'X4:itablL',  ami  iH-cnnitrs  violent  and  even  fiirioiu} 
if  o|(piii^.'d.  There  mny  lie  eimMideratib!  con  fusion,  oricntnliun  hci-nnics  ric- 
fin-livp.  C'ciD>d<nisi»>ss  tii«y  hi'  cI'Midt-iI.  and  ricnwinnally  halliK'inillioni;  mid  rlc- 
Itihii.iis  (»r  a  Hc'L'tinj:  ty|M.'  iriny  devrloji.  ,\t  times  he  may  be  deprM^ed  and 
U'urful,  ins-ti'ad  of  L-literfuJ  and  i-xbilarad'd,  but  the  de|n-ossii)n  is  uiiuiilly  of 
short  duration.  Thiire  U  an  ai^parent  lack  of  w^nsibility  to  heat  and  cold,  lo 
hunjror  and  tliirst.  iitnl  lo  fnlijiiH'.  Putients  will  strip  off  their  eltitliiiig  in 
winter  and  a|i|i)iri-iilly  iinl  mind  Ibf  i-iphl,  nr  cKpiwc  llu'iiisrlvi's  \n  ihr  ^ll^  on 
tlie  liollesi  diiy  iu  suriimcr.  Tliey  will  shout  and  rave  all  day  and  ni">si  of  the 
night  without  any  diminution  of  llieir  energy,  without  sieen  and  appari'ntly 
without  need  of  rent.  The  ^xual  desire  is  often  increased.  Women  often 
f.\pos<.»  fhfniselves  without  .'^hamc,  use  the  most  ohseenc  and  profane  lnn^'ii:i','p, 
and  make  advaneeii  to  any  man  who  appronches.  In  tlie  more  e.xti-crru'  ch-grees 
we  have  tlie  fnmiliar  pieture  of  the  raving  maniae,  agitated,  incoherent,  noifty, 
violent  and  furi(nis,  destiwing  not  only  Ids  awn  eloUiing,  hut  eVL'rything 
ahniit  him. 

Tin.'  physical  symptoms  are  not  very  pronounced.  The  digejition  in  often 
ijupuired,  tlie  tonpue  coaled,  the  n]i|M>tite  varialile,  and  tlm  howele  t-nnsti- 
pated.  The  puljvc  U  frei|uent!y  rapid,  the  i-ireiihition  po<Ml,  and  the  IpIimk!  pres- 
fiure  not  renmrkalile.  Tlie  ndh'xes  are  cifleii  lively  nl  first,  liiil  diiiiinishetl  hder. 
The  urine  is  jipt  to  be  scanty,  and  sometimes  shows  an  extT-ss  of  urun  and  of 
}iliosph»t<'s.  Mcn»truatioD  often  ecusey  during  the  attack,  or  becoiuoii  scanty 
and  irregidar. 

J/e/tfrtrfiw/ui.^Melanchnlia  may  also  begin  suddenly  after  sone  emotional 
strain,  but.  more  frojuenlly  there  is  a  prodrmnal  stage  in  which  tlie  patient 
i«M-nis  more  Inipn'ssioMiilile  and  ilepreswil,  c^nrifilains  of  headache,  slecpless- 
nt'ss,  and  loss  nl'  iippelite,  Iiusj  a  disturbed  digestion,  and  liises  tleali.  The 
charnctcriiitic  feature  is  a  profound  saihiess,  out  of  profKtrtiou  to  (be  actual 
conditions  of  life,  which,  of  course,  may  he  of  a  depressing  character.  With 
A  dijstastG  for  everytliinji,'  and  a  ^erietid  indifTorent'e.  tlinrc  is  a  feeling  of 
abttolule  impoteiit-e.  nf  f<>m|ili'te  inability  to  think,  will,  or  act.  .Ml  thought 
FOi'ios  dilVicidt,  and  Ihrre  sei-rus  lo  be  an  itdiibilion  of  nil  irienlnl  activity. 
When  there  is  nny  nunlal  action  it  is  cxtreniety  slnw.  The  putii-'iit  talks  lit- 
tle, if  at  all,  spnulauenusly,  ami  the  uu^wors  to  quci?tions  are  made  in  a  low 
tone,  fiftvn  in  monosyllablei*  or  in.  as  few  wnrds  as  possible,  and  only  ufltT  a 
considei-abh'  interval.  The  patient  has  no  interest  in  life,  can  fhid  ]i!ea8urQ 
in  iialhing,  Jill  stHius  iliirk  and  linpelcjis,  and  be  is  a  prey  tn  all  manner  of 
glfioi]iy  tlioughls,  and  bniods  and  wnrrii's  over  trivial  matton^.  At  the  Rame 
time  he  is  nu'iitally  clear  mid  well  orient<'d,  the  inenuiry  is  good,  and  the  judg- 
ment and  nndcr^^tanding  are  nornml  except  as  they  are  iiiflin-tHTd  by  IIm'  slow- 
ne!ij*  of  ibou^jlit  and  the  depression.  The  attention  can  «ndy  witli  dillicnlty 
be  lixed,  and  \s  easily  distraelerl.  anrl  nit  nssocialions  are  much  slower.  Kver)'- 
thing  seems  lo  be  an  effort,  and  the  piitit-nt  lo^es  his  power  of  action.  He 
m'^glwls  his  work,  bi:^  onlinary  dulies,  and  even  bin  personal  ncnls.  He  com- 
jilains  (if  being  ill.  of  vnrinus  distressing  cerelinil  svnipfoiiis.  pain,  distomfort. 
iight-lieHderlncR^.  pri'ssum  in  th<'  head.  etc.  The  appetite  is  very  ]ioiir — he 
may  refuse  food  alisnlutely:  the  tnngiie  is  tiialcd.  the  saliva  scanty  aiul  viseid, 
the  bix-Bth  offensive,  and  the  bowels  constipated.  The  pidient  loses  weight. 
He  sleeps  poorly.    The  e.\p«»sion  is  mouniful,  the  eyes  dull,  the  skin  very 
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dry,  faded,  and  wrinkkKl.  There  is  often  ana'mia,  the  number  of  red  cor- 
puscles is  diminished,  and  there  is  a  lessened  amount  of  hemoglobin.  The 
blood  is  said  to  be  less  toxic,  but  there  is  increased  toxicity  of  the  urine. 
Respiration  is  slow  and  superficial,  and  the  patient  may  complain  of  suffoca- 
tion and  palpitation.  The  reflexes  arc  diminished.  Menstruation  may  wholk 
cease,  or  at  least  become  scanty  and  irregular.  Sexur.l  desire  is  almost  wholly 
lost.    There  is  often  distinct  analgesia.' 

In  the  milder  forms  of  the  condition,  which  is  sometimes  termed  isimple 
melancholia,  the  patient  may,  by  a  great  effort,  go  about  and  do  hi.t  ordiiurT 
duties,  although  less  efficiently.  In  the  severer  forma,  which  may  develop 
rapidly  upon  the  condition  just  descrilwd,  there  is  much  more  mental  disturb- 
ance. Actual  hallucinations  are  comparatively  rare,  but  delusions  often  iv- 
velop.  These  may  take  the  form  of  delusions  of  culpability;  the  patient  feci* 
th^t  be  has  comniittetl  some  grave  sin,  tliat  he  has  been  unchaste  in  thouplit 
or  deed,  that  he  has  committed  or  thought  of  eomniitting  some  obscene  act  in 
a  church,  that  he  has  sinned  again.st  the  Holy  (ihost,  and  thus  committed  the 
unpardonable  sin.  In  other  cases  the  patient  has  the  idea  that  he  is  coming 
to  want.  Ihat  be  is  destitute,  that  he  and  his  family  must  starve  or  go  to  the 
poorhouse,  and  no  presentation  of  facta  can  shatter  his  c<mviction.  Another 
leas  common  form  of  delusion  refers  to  the  patient's  physical  condition,  and 
is  of  a  profoundly  hypochondriacal  nature;  be  has  some  incurable  disease, 
such  as  a  cancer,  bis  bowels  are  closing  up  or  arc  paralyzwl,  his  sexual  organs 
are  no  longer  etticient,  and  the  like.  Sometimes  he  is  disposetl  to  deny  the 
existence  of  bis  organs,  the  objects  alwut  him,  etc.  (delusion  of  negation). 
Delusions  of  persecution  are  rare.  These  delusions  are  never  primary,  but 
develop  secondarily  after  the  patient  has  become  depresswl ;  they  are  painful 
in  eliiiracter.  monotonous,  and  have  something  of  the  nature  of  oI)St?:i.-ion-. 
The  patient  himself  is  bumble,  and  always  accuses  liiin.-iclf  as  the  author  nf 
his  niisfortune,  and  bis  cxplaiuiti<ms  of  the  conditions  are  retrosiKf-'tive.  n> 
ferring  to  some  act  coniiuilltHl  years  before.  Furthermore,  he  is  constanllr 
expecting  evil  results  in  the  future;  he  is  going  to  be  kille<l  or  d()omed.  The 
mental  (Icpivssion  increases,  attempts  at  suicide  are  freiiuent,  and  the  pfitit'nl 
may  refuse  food  altogether. 

The  severe  tyjie  of  melancholia  is  apt  to  take  one  of  two  forms — the  stiipdr- 
OUB  or  the  agitated.  In  tlie  sluporinis  form  {lufhitirholin  attunita)  the  ps- 
tieut  becomes  weak,  assumes  a  fixed  position  with  an  <'xpression  of  prnfmin"! 
distress.  .<ecms  in  ten-or  when  spoken  to  or  ina^le  to  move,  n'fusi's  finNi.  awl 
remains  for  hours  in  a  position  su-ijicsting  a  catatonic  dement;  the  facial  I'V 
prcssion  alotu'  is  different.  In  some  cases  this  mutism  is  the  result  "f  I''""* 
rifyinj;  delusions.  Iti  the  agitated  form  {mvhmhniin  at/ilnia)  the  patient  i^ 
restless,  moaning,  ^'maiiin^.  and  crying.  He  wrings  his  hands,  liitis  his  nai!>. 
picks  the  skin  off  his  face,  tears  out  his  hair,  and  is  seemingly  oblivious  ti>ai'y 
pain  from  such  actions,  due  perliaps  to  analgesia.  At  times  lie  may  inutility 
himself  to  an  even  greater  extent.  lie  becomes  filtliy,  and  will  dauh  hini- 
self  with  feces,  or  even  eat  bis  own  feces  and  drink  his  urine.  In  Ixttli  i^^"' 
ditions  the  physi<-iil  symptoms  almvc  Tuentioned  increase  in  severity,  the  phv*- 
ical  condition  lieeoines  worse,  the  patient  I)ec(inie3  nuicb  emaeiateil,  anil  nia,^ 
(uccumb  to  starvation  or  to  some  septic  state  resulting  from  self-inflii'tw 
injuries. 
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In  mme  cases  melancholia  may  not  develop  imtil  later  in  life,  between 
IW  a^G^  of  fifty  and  sfxty — \hv  "involutional  inetiuifholia  "  of  Knu:|«liD. 
TWsr  c*se$  arc  apt  In  aRsumc  thu  delusionHl  ty^x'.  Inii  the  delu;«ionti'  aru  not 
■ft  w^I  developed,  and  (lure  is  less  of  the  iwychotnotor  rctdrdatioD.  or  «Iow- 
a^oi  ali  mental  and  phyi'ti!al  artivily. 

DM. — A  considerable  ptTtontago  of  the  cases  of  mania  and  melon- 

Ita  rettnrer  in  a  pL-rind  iif  rnun  luo  nr  tliri-K  iimiiths  to  a  vear.  Imt  winv. 
bremnc  dmMiie.  A  patient.  howi:'ver.  who  in  youth  ha.-*  had  one  attack 
nf  mania  or  nielanoliolia  very  ofteii.  alllioufih  not  inevitably,  ha?  other  at- 
taefca  laier  in  life.  Thew  attflcks  may  vary  jrreatly  In  (hiration.  from  a  week 
vr  t»o  to  a  Tear  or  more,  and  they  may  ootne  at  varying  intorvaU,  from  a  few 
imwithr  to  many  yean;.  As  the  attaeks  recur,  the  tendency  is  for  the  Kane 
iolcml  to  grfnv  shorter.  Snnictimes  the  attacks  come  on  at  very  definite 
iBtirrals,  so  that  the  patient  can  prepare  for  thein  and  go  to  a  sanitarium  lo 
\k  mdy  for  iliem.  The  manner  of  n-cnrrenee  may  alrio  vary.  A  patient  may 
hare  recurrent  mania,  ivilh  maniiical  allai^ki*  recnrrin;;  rcfriihirly,  or  rcHMirreni 
melancholia,  iln  the  irre^uhir  types  an  attack  of  tiK'liiiiflnilia  iiiny  owji-sion- 
aJIy  replace  the  attack  nf  mania,  nr  i-irn  tu-rm.  In  all*Tniitin;5  ia-^anity  we 
find  altackit  of-niuiiia  and  of  melancholia  in  rufiular  allerniilimi.  e^u-li  attack 
ec|taniteil  from  tlic  nc.vt  by  a  Ranc  interval.  In  the  "  in^ianity  of  douMe  form  " 
the  attack  of  mania  pawes  at  niice  into  melamlmlia,  or  virc  rcrsa.  mid  then 
comes  a  pane  interval  l>eforc  the  two  attackti  recur.  In  continumin  circular 
uuanity  the  patient  passes  direi-tly  and  ^uiidcnly  from  nn  attack  of  mania 
into  an  attack  of  melancholia,  and  then  becomes  maniacal  again.  MixlmI  types 
aUo  occur,  and  eonictimca  during  a  [wrtod  of  iiiolancholia  there  may  l>e  spells 
of  excitement  of  a  maniacal  type,  or  a  maniacal  patient  may  have  transilory 
spells  f>f  df'pressiiin. 

Fttbology  and  Nature  of  the  Disease. — Notliiii>;  definite  h  ktiuwn  ax  to 
the  jmtholniry  of  the  disea-se.  t;'lmn;:4-s  of  tjomc  sort  arp  ui^ually  foimd  in  the 
brain,  but  Ihey  arc  often  to  be  explained  liy  other  e-iiiiditioii>i — artrriaselerosi-s 
inlercurn.-nt  di.'*ca.'ic,  etc.  Some  writi^rs  have  ntlempttii  to  explain  the  occiir- 
nnee  of  the  diseaAe  by  vasomotor  change!*,  anrl  have  thmiftlit  that  there  were 
always  chan^ieit  in  llehve^V  triansite  in  the  me<liilla  which  would  atfiTl  the 
va.«omotor  centers  there.  The  clinical  evidence  of  vasomotor  disliirhrtnce  is 
alight,  and  rn-etit  nli.^rrvcr.'*  luive  fHilitl  In  find  IIh'  allejjed  <'han;::ti's  in  Ifel- 
we>;s  triangle.  Kraepelin  has  inaintaiiH'd  lluil  till  cariis  of  mattia  and  Tiielan- 
cfaolia,  except  the  "involutional  mehinciiolia,"  are  manifestation.-;  iif  one  dis- 
ease, to  which  he  has  given  the  name  of  "  maniacal-depressive  insanity."  of 
which  circular  insanity  would  !«■  ihe  nltiniate  type.  Some  writers,  however, 
maintain  thnt  there  is  cliiiicHlly  a  di>tim-liun  helwrtni  a  sinple  attack  of  mania 
or  inolancholia  and  the  attack  of  iiinidii  or  iiielanchnlia  that  ocrtirs  in  i-ircnliir 
iuaanity.  The  single  attack  h  said  to  come  on  after  some  definite  cauw — 
emotional  strain,  physical  di-icflse,  etc. — and  to  be  ushered  in  by  a  prodronial 
sta}^.  It  h  alj^  maintain^ii  that  there  is  not  a  fatal  tendency  to  recurrence, 
such  as  Kraepelin's  thi'ory  wniif<E  imply.  .A,t  prewnl.  at  any  nite.  we  arc  at  a 
low  to  determine  the  nature  of  tiic  alFection,  and  the  reason  for  its  recurrence 
in  tlic  various  forma. 

Prognosis.^ — Tlie  progrnosis  of  the  individual  atlnek  of  nuania  is  eomparn- 
theljf  good;  rather  more  Ihuu  half  the  patieuta  recover.     Tiic  pit^noBiB  in 
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iri'^lnncholia  is  nnt  i|uiU'  as  gcK«I,  i."K[>«'i'ially  in  lln;  inolaiiflinlia  that  ili^relofw 
IhUt  ill  liTi;.  The  progncisis  for  life,  too.  it-  difitint-tly  wursv  iii  iiiclanfli'il.*. 
from  the  dangers  of  suiculc,  iimnilifin,  and  sejusit*.  If  the  ilisiaise  !*hiiw  a  tU- 
tinct  tendoncy  to  nx'urrenie,  cipt'cinlly  if  it  assume  llie  circular  tvfw,  the  nwi- 
Irmk  U,  of  coiirit',  unfavorable,  cj-ptviaHy  if  the  sane  iutervals  bt  of  sh'tn 
diiralion.  In  wiiin;  eases,  howorer.  wIh'D  tht-  wint.'  iiiten'al.-'  are  long,  thr  pi- 
tii'iit  may  li-ati  a  fairly  active  and  ii«-'ful  lift-  iliiring  iho  iniurvaj,  in  u  ^i>"l 
many  cases  there  is  a  tendency,  after  repeated  atlaekit.  to  the  development  of 
dementia,  but  it  is  possible  that  such  ca^ici*  arc  really  the  circular  «r  recn 
ti-pp  f>f  denit-nria  jmrcox,  nr  lliai  llie  dcmeulia  is  due  to  tlie  develapnicnt 
orguiiir  Inain  diwase  nf  arterinwUTdile  origin. 

Diagnosi&. — The  diagnnsis  is  easy  if  there  he  frequent   re<nirrene«  or 
the  disease  assnme  the  circular  type.    True  circular  inKonity^  however,  u 
rare  distmsc.    The  iliaj^nnftis  cif  a  (irsi  nttnek  is  often  very  difficult.     The 
of  stuporous  melanchiiiia  may  readily  be  niii*talccii  for  (lie  c-atntonic  form 
demetitia  pra^crox.    In  dementia  pniTOX,  Imllucinations  and  dulu^^ion?  are  a 
Ui  be  early  Kj'ULptoniH,  there  iit  often  less  actual  sadness  and   einulinttal  d 
turbaoce,  and  the  negativiium  differs  eomewhat  from  the  psychomotor  iiihiltf' 
iion.    Tlie  paiiciU  may  not.  in()ve  until  he  is  IfMH-lic-d,  and  Iil*  mny  then  ma 
some  definite  iiiovenient;  the  niclnneholie  jMitient  may  make  eti'veral   nlmrtiw 
attempts  to  execute  a  spoken  command  even  before  he  is  t'inrlif'd.      The  <Jp- 
veiopment  of  atereotyped  altitudes  is  rather  in  favor  of  catatonia,  as  i.*,  abo 
the  ftpiM^aranco  of  dement  in.     Many  eai^e*  of  confiitiional   int^anity   and  6^ 
mentia  priecdx  in  a  !*late  of  e\eitemeiit  have  in  the  past  boon    N-gnnled  as 
mania.     The  existence  of  marked  eonfusinn  in  the  (|niet<T  |KTiods*,  the  lecwr 
flightiness  of  ideas,  the  history  of  infection  or  intoxication,    and    the  earl, 
appearance  nf  delusions  and  hallucination.'*  are  in  favor  of  the  dia^nsi^ 
cdnfii-iona!   insanity;  the  mantK-rif'mf.  apathy,  and  progres!*ive  dcnicntia  a 
ill  favor  of  (leiiimlifi  pran-ox.    (icncnil  pnra1ytii-s  may  at  time*  fliuM'  pntfDun 
depression  or  bcciuR'  maniaail.     Tlie  diajinosis  can  usually  ho   niadt*  by  tli 
discovery  of  the  physical  symptoms  of  ;?eneral  paralysis,  the  ]iupils,  the  aJte 
tif>n  of  the  reflexei?.  the  disturbances  in  spri-eli  nrd  handwriting;.     In  ca-sc*  of 
tloulit  the  exiitiiinalion  of  rhe  corehro-spinai  lluid  obtained  by  luml>ar  punctur<: 
will  W  diTi^ivt'. 

Treatment — Tlie  tLeutiueiil  of  ihe  niililer  farms  of  mania  is  often  very 
JitTiPuU.  The  patient's  exhilaration,  lack  of  jadgiuont  and  appliealinn,  and 
the  increased  sexual  desire  may  lead  to  vary  serious  siicial  disasti-r,  yvt  tlm 
nientul  alierrafion  is  often  insniTicicnt  to  convince  the  family  or  the  authori- 
ties of  the  need  of  restraint;  strict  oversight  and  control,  if  not  actual  re- 
straint, are,  liowever,  often  essential.  The  patient's  own  sense  of  well-ltctn^. 
too,  is  so  great  that  he  will  not  voluntarily  submit  to  restraint  or  consult  tb« 
physician.  If  he  can  be  made  to  submit  to  trfnlment  lie  should  he  earofullr 
watctied.  given  exercise  or  manual  work  in  the  nf)en  air  tn  relieve  to  some 
depree  his  motor  restlessness,  the  diet  shoulJ  be  carefully  regidaled  s«t  tliat  he 
iiijiy  taki?  a  eonf*ider)ilile  anionnt  nf  simple  uurl  niilritioua  foo-I  with  plenty  of 
lluid,  but  nothing  of  a  ctimuhitlng  cliaraclcr.  ('areful  attention  shoald  tie 
giM'ii  III  seiMire  friT  cliniiiialion  bv  the  kidiit-ys  and  intestines.  The  pati'-nts 
are  often  too  restless  to  admit  i>f  Ued  treatment,  but  they  should  be  indueiH]  to 
spend  as  mucli  time  iu  bed  as  possible.    The  use  of  continuous  wnrm  hatha 
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will  Iw  »f  rlistinct  bont-fit  in  quieting  the  rcsUcssnci*:*,  and  In  (he  more  violent 
CH.<ie8  surli  a  Ijatli  ii^  of  frri-al  ii(>l)).  Ac-tual  plLytiii-al  retitraiul  ii«  ui^ually  an 
irrilnnl,  and  often  inerea.^i':j  the  r.u-ilemnnt  antJ  vioK^ncp.  Init  a  patient  mav 
Ih!  k<'pt  fairly  nivvt  for  hours  in  tlio  l<ath,  if  he  Ik>  imt  ju-Iually  n'!itraine<I,  »nd 
lie  oc'i'tmionaily  peniiittcHi  to  ^fl  out  of  llic  tiih.  Seilative  <Inigs,  of  which 
hyomrin  is  the  most  firqiiently  reconiinpndefl,  an-  to  bu  avoided.  In  the  more 
violent  forms  the  patient  will  ntv-d  (he  re^traitil  of  n  suiiahle  hO(>pital. 

Melancholia  ia  out'  of  the  iiuwt  danperouB  forms  nf  mental  disease.  Not 
only  ii*  there  great  <hinf5er  of  tiiiicide.  tml  the  patient  often  at[(■lllp1^  to  involve 
otiierg  in  hie  own  dt^j^lruction,  and  may  niunler  his  entire  fjiinily.  For  Ihin 
reamn  the  most  eareftil  and  constant  overeight  is  often  neceasnrv.  If  the 
patient  he  aware  of  this,  it  may  prove  irrilHting.  and  perhaps  cxerl  unfavnr- 
aide  sup;:estions!,  so  t!uit  in  the  irnUler  cases  it  is  sometime!!  advisahle  to  make 
the  overi-ight  less  ohvinuif,  even  if  the  risks  he  tlierel)y  Increasetl.  Melancholic 
patient?  in  the  earlier  stages!  wil]  often  consent  lo  put  ihemselves  nnder  treat- 
ment in  some  sanitarium.  One  of  the  first  requisites  in  treatment  is  ahundant 
fettling.  Tills  is  often  diflieidt,  and  sonietimi*n  the  patient  ah>^)liilf'ly  n'fust?3 
to  eat.  In  such  cases  there  sliould  Ik-  little  delay  in  feeding'  by  means  of  the 
stomach  tulw.  This  may  require  the  aid  nf  several  utl<'ndants.  so  tliat  it  is 
usually  advisable  to  have  the  patient  in  a  suitable  liospital.  The  tuhe  is  more 
easily  in*erled  through  the  nose,  care  being  taken  to  avoid  entering  the  larynx. 
A  slight  gnrgling  may  be  perceived  whi-n  the  lulie  n^Hches  tin-  ^toIllIll■ll.  Tii 
this  wiiv  the  palu'iit  iiiav  he  given  two  or  three  pints  of  fttrong  linilli.  gruel, 
milk  and  eggs,  to  which,  if  need  be,  some  stimulant  may  be  added,  thnie  or 
four  times  a  day.  llnigs  can  he  added  to  the  mixture  if  necessary.  Care 
must  be  taken  to  obtain  free  elimination  t»y  the  kidney?  and  inlestines.  The 
skin,  too,  should  reteivo  cari'fnl  attcntinti.  Ucguhir  Itatlis.  shower  baths,  and 
douches  are  helpful,  and  may  be  fnllowcri  l.y  hrisk  riihliing  and  massage.  Ihwt 
in  bed  in  the  early  tdagea  is  advisable,  hut  the  patient  should  be  made  to  take 
pome  exercise,  either  voluntarily  or  Ity  unissage  and  passive  movements.  Care 
must  be  taken,  if  there  be  any  injury-,  to  avoid  >epsis.  Tonics,  cod-liver  oil, 
and  enrdiae  j^timnlants  are  sometimes  inrlieati'd.  An  tdiundanee  of  fresh  air 
is  advisalile.  as  n  pn>pliybiclle  aguinst  tubi-rctdo.*i;=,  1'he  use  of  opium  in  fairly 
large  Ames  (gr.  s&.  to  ij  [gm.  0.05  to  0.30]  two  or  Ibroo  tiniea  a  day)  ts  often 
nf  dccideil  benefit. 
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iEtiolo^. — Ileredity  is  usually  regarded  as  the  most  important  ranw  of 
this  condiliiin.  but  the  mej-e  mUlenee  nf  s(Miie  form  of  nervous  or  tnental  iHa- 
i-ase  in  llic  iiiilfcedr'iils  is  nf  fur  less  significance  Ibiin  ibe  neciirretui'  of  M>mc 
eundition  in  !lie  pnirnts,  prior  lo  llie  birth  of  the  child,  wliicli  might  injure 
the  germ  plasma  ami  thus  produce  defective  oilspring.  Among  Ibi'se  condi- 
tions are  alcoholism,  chronic  infections  diacascs  and  certain  constitutional 
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diw?aw?)i,  jiuch  ns  gout  and  dinbctes.  An  ftttnek  nf  ai.ulc  disoaiie  (hiring 
nancy  in  a  mother  otfwrwise  healthy  may,  by  cnri-ehljng  ihc  chrltl,  l>e  ot  moit 
serinue  consequence.  Exhau^iin^  inftuenoea  in  a  healthy  individnal,  either 
from  acute  (liseai>e,  nicntal  overwork,  proli>n|E:eii  cniotitmal  etraiii  or  injurr, 
nmy  alw>  favtir  the  dnvi'lopment  of  ijHycliasthiMiia.  A  defwlivt-  tniining,  in 
wliit-h  Ihc  in(li\iiliial  is  never  tauglit  to  resimt  (iiscoinforL  or  luisforltine  or  to 
control  his  feelings,  aiid  the  exaniple  of  othor  jisychasthetiifs,  especially  in  tl« 
family,  are  h1«d  of  con^iderahle  ini]>ortance.  It  is  nut  Burpri^ing,  therefor^ 
that  tlion*  are  iiiorft  women  wlio  are  psyohasthenJc  than  men.  The  C"Oudi- 
tion  may  arise  after  any  dchiHtating  e.x|W"ritni*  and  may  develop  at  any 
peril"!  uf  iifc,  bill  llu-  teiideney  h  apt  to  ajijM^ar  in  early  life. 

Symptoms. — The  most  important  nyniptoni  in  psyejiaathcnia   is   the  exi 
ence  of  some  idea  or  olx^estiiou,  which  enters  into  coiiwiousoess  withont 
even  ajjainst  the  volition  of  the  person  affeeted,  who,  in  otiier  respects,  in  mi 
possesseil  of  pKid  iiitelltgciice.     Thiti  idea  cannot  Iw  dittpellod  an<)  preieitt^  tli* 
normal  euri-ent  of  ide<is.     Tlie  pntii'nl  recoj^nizcA  it  as  ahnornial  and   foreign 
and  opposes  it  with  his  entire  consei(»usnes»»,  hul  without  aucccss.     These  idcM 
aiv  ofU'ti  ahsuni  and   fooliali,  or  soinetinies  natural  and  comprehensible,  bat 
false.     They  may  take  the  form  of  specuhitiou  and  ipiestionin^  H}H.iut  aoina 
metaphysical  prohlem,  impossible  to  be  »<itlM.>d,  why  men  are  only  as  lari^ 
as  they  are,  why  they  ant  not  as  tar^*  as  lioufics,  why  there  are  not  two  suns^fl 
or  all  sorts  of  problems  aliout  flod  and  etprnity.     Sometimes  the  rlominont^ 
oWci^ion   recurs  in  association  with  all   niainicr  of  thin<^,  the   patient   may 
dwell  on  all  Ihc  nimlotiiii-al  doiails  of  lumes,  muscles,  blood  resseU  and  tis- 
cera,  when  looking  at  iniy  person,  or  may  imagine  jrcnitnl  orgaue  attached  to 
all  objects.     Sometimes  there  is  an  obsession  in  rcjrard  to  crime,  a  mottier 
may  have  a  ]H>r»isteni  iilea  tliat  she  may  kill  Imr  child,  or  a  man  thi»  nbaeasino 
of  suicide.      I'siiallv  the  ohsession   is  assncinted  with  arnne  einnlionul    atate. 
Tlie  [RTsislcnt  idea  is  as^(K.'iatcd  with  seme  fear,  aud  the  result  is  tlwl  ibe 
victiiji  is  in  a  state  of  alarm  and  mental  depression. 

The  psychasthenic  persrm  is  always  apt  to  be  anxions  and  troubled  almdt 
triflws  ami  In  worry  over  tlietn  to  a  needless  yxlerit.     He  is  als4>  afl1ii-|i_>i)  with  s 
nmnia  for  prci-i-iion  nud  exactness,  and   is  not  content   with  Hc<-eptiii^   (he 
proiiahle  solution  of  any  (|ues(ion.     He  is  always  in  ilnuhl;  if  1r-  leaves  the 
houito  lie  is  not  sure  whuthci-  he  Ims  locked  the  door,  but  he  must  gti  bMc:k  to 
Qtake  sure;  tJien,  when  he  has  di>ne  so,  he  is  still  um-erlnin  and  must  ^  back 
ft;raiii  and  again.     His  tliounlils  can  never  attain  the  certainly  of  Mief,  ner 
can  Ills  aiH«  he  cMviilwd  mrrei'lly  and  piTftM-lly.     lie  is  always  En  dmiht.  al- 
ways unik'cided,  always  unahic  to  niakc  up  his  mind  lw*t  he  should  lie  wrong, 
and  always  anxious.    'Die  possibilities  of  a  mistake,  of  wrougtloing.  are  always 
predominant.     Uis  mania  for  precisiLin,  too,  is  tisnally  not  directed   toward 
important  inaitcrs.  hut  to  Irillcd-.    Tic  will  bcconic  a^iiated  and  disturhc*!  and 
icisisl.  upon  relif-arsing  his  cnniplainis  a<:iiin  I»ecanse  la-  said  something  hap- 
pened on  Monday  whitli  really  liapiwne^t  or  Tuesday,  aud  thiMi  be  Ihinka 
Ihut   perhaps  after  all   it   was   really   Monday,  and   he   is  apai"    in    distrwa 
because  his  utatenient  whs  wroii^'.     He  feels  that  all  his  tlionphls  ami  ndioDS 
are  |>orfrirmed  with  ditTiftilty,  that  he  ea?i  do  nntliinj;  well,  that  he  has  lost 
his  will  power,  that  he  cannot  rctncmher,  tliat  he  has  no  real  feelinjf.     He  luu 
no  confidence  in  himself,  he  needs  constant  reassurance  because  ho  never 
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can  be  mire  of  anytliirg  hiniiitilf  or  Le  sure  of  cloin^  am'tliing  correctly  and 
pr((]«.'rly. 

I  r  till*  lU'cision  !h^  in  n'fjsnl  to  some  traiisc-emlental  problem,  the  resuH  will 
be  n  ]irwe!*d  of  mental  [■uniitmtion,  tlie  "  initnia  of  the  why,"  a  eoiisliint  scnrrh- 
iiig  and  "argument  aUiul  it  and  iilxmt '"  witlnmt  ever  reaching  a  conclusion; 
partly  liecaum'  llie  que)>tinn  it«elf  may  lie  untiolvalile,  but  iii<irt<  often  bt^r-auxe 
llm  fKilient'H  iluult  an<l  unc-erlainly  pHHlinb*  the  [K»yitUilily  of  sulving  satii^fai'' 
torily  Id  liiiiifi*^lf  tlh'  «il)liiinn  of  \\\\>  uml  two.  Tin-'  rcsiilt  In  tlml  ibc  jialieiit  \a 
in  H  stJile  "f  (■oristaiit  anxit'ty  hihI  <lislrcss.  In  itmiiy  ni.ws  llic  oliw'ssiim  is  of 
siieli  n  nature  that  it  gi\4's  rise  to  mn:c  form  of  anxit^ty  or  fear — (lie  \ariinis 
"  phobias  "  for  wliicli  u  |M>rls'n1on8  list  of  name*  lias  Ikhmi  coined.  The  putieivt 
may  Wome  distiirUt*!  by  the  feai-  that  lie  liarf  hwii  niailu  coitsjiicunHs  or  the 
subject  of  oriticlBiii  fmiii  some  plivsiral  jiei-uliarifv  or  ^►nie  tiivinl  ai-tlon:  he 
is  fltihamoil  nf  big  Rloulnf^^v,  ]\\^  awkwnnlnctiH.  liie«  ln^iL'bt.  hiA  cninpli-xion  or 
hid  tliTs.s;  he  is  lii-sct  with  the  fear  (hat  lit'  inay  hlijsh  if  hi;  nicetis  any  one  (ery- 
tlir(f]>liohia).  Tie  coiK-clvee  the  i'lea  tluit  some  [loison  or  eciine  germ  may  get 
on  hia  hands  and  lliiis  Iw  conveyed  to  hix  mnvith  and  contaniinate  liim  (niysn- 
phobia),  iienM!  lie  niutiit  pi'rforiii  endlciii)  ablutions  and  take  all  nianncT  of 
preeaatioiiH  to  avoid  contuniiiintion.  He  has  tlic  '>)ii«esi8ion  that  duH  gets  in  Uia 
tliront,  and  he  fears  all  niannt^r  af  harm  therefrom,  and  consUmtly  clears 
liJA  throat  and  ^idls  to  prevent  it  ;  then  he  fcnrK  tliHl  su  nnicli  spitting  will 
wTiikcn  liini  and  that  the  fenr  he  has  in  regard  tn  tbp  dust  will  ui-alii-'n  liis 
mind.  Snmrtions  il  itt  dilliciilt  to  trace  nny  it|M'ciiil  ohsesMion  Hint  nets  a» 
the  origin  of  the  fear.  Many  patient*  are  naturally  timid  and  fuar  almost 
anything  tliat  has  any  element  of  danger  to  it  (pantophobia).  Others  de- 
velop exaggenited  fears  of  snnte  Rprcia!  object  or  c^aidition.  One  person  ia 
seized  with  tcimr  at  llie  idea  of  crossing  an  upon  place  (agoraphobia),  and  in 
incapidde  of  dning  kh  alone,  but  can  do  h"  Riidiiy  with  a  cuiiiiiaiiion.  Aiioiln^r 
one  baa  a  almilar  fear  of  a  confined  place  ({■iBustrophobin).  others  in  regard 
to  higli  ])laLes  (aei-opliobia).  One  (lerson  cannot  behold  a  cat  (ailurophohia), 
even  if  it  be  imitation;  another  lia*  rose  cold  at  tlie  night  of  a  ptiper  rose. 
Occasionally  it  \?  ]>o&?ilple  to  trace  the  origin  of  tluH  fenr  to  some  jireviona 
event  in  the  [Miticnt'fi  life — for  exaiiijde,  a  |Ktrsislenl  fear  of  going  out,  which 
had  cimlined  a  man  to  tlie  house  for  many  niontlis,  was  explained  by  the  fact 
that  he  iiiice  fell  iiiiconscious  on  the  street. 

As  a  re-'ull  of  the-e  various  fears  and  doubts  the  psychasthenic  may  re- 
sort to  certain  movements  or  actions  which  become  iiabilnal  and  poim'timcs 
persist  after  the  obsession  has  disappeared.  Thmv  movenienti!  ui'e  coiirdinalcd 
and  have  some  definite  puriuise.  but.  as  a  rule,  they  are  exaggerated  and  actu- 
ally at'coniplisb  noihing.  Many  of  the  forms  of  tie  are  merely  the  motor 
rejjponsc  lo  *nnie  previous  obsession.  Tliey  may  be  of  a  defensive  nature, 
like  the  washing  of  (he  mynophobic  or  tin;  clearing  nf  ilic  throat  and  spitting 
of  the  patieni  beset  wiih  the  fear  of  dust.  Certain  i>f  the  fnrins  of  facial 
spasm  are  of  this  character,  a  spaflmodic  effort  to  dislodge  sonielhing  from 
tlie  face  nr  eye.  Tn  oilier  ciises  (he  s|iasmodic  movement  is  for  the  purpose 
of  s<dving  a  donbt;  the  patient  shakes  his  head  to  be  snre  it  has  not  fallen 
off,  or  tfjuches  the  wall  to  prevent  hinistdf  from  staggering.  In  other  cases  the 
action  Is  symbolic  of  soinetbitig — an  expiation  or  a  pledge  against  the  obses- 
sion of  evil  action.    Since  the  patient  is  not  sure  that  be  can  do  anything 
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corrocUy  he  may  insist  timt  every  action  iHrfcuTiied  in   liia  presence  be 
pcated  a  L-erlain  miiuber  of  times.    Tlit  iK'rtiTiimiice  nf  the  ^pccin)  net  *«it 
In  givLi  a  l^rnpni-ftry  relief  to  tlie  olw(*sc4l  niimi.  and  its  preveutiuu  is  ofmj 
attcnttifd  with  r:i<;iiH  ol  marked  ilistresB.    The  uhi^!^^i<.ln  may  also  teoil  Ut  it 
|>erforiiianee  of  eertnin  aeliitiiP,  wlucrh  are  nrten  gjtnkon  of  of,  irresistible  a 
[jiilses.    'I'lii-'  iniiHiUt'H  tiiwHr()  munltT  ami  stiicitle  Iiavc  alrfinly   \tven  n-fi- 
(o.     Althiiu^^h  llie  ]iutioiii  tijfeiiks  mF  itiese  iiii|nilses  ft»  irrfsi»tt)b)e  an*l  foai 
that  ttiev  really  are.  they  usiinlly  are  resisted,  ut  least  in  tlio  extreme  formi 
In  tlie  les*er  forniR,  Ihe  inipiilrto  U)  titwil  (kleptonmnia).  to  set    llivs  <[>yr> 
mania ),  iir  to  imliilp*  tn  alcohol  (di]it)i>niania).  vrhivli  nontotitneA  nvur  prri* 
fidirnlly.   Ilie   |Mi1ieiit'-i   |M)w<'r  nf   iisiistiiTice   sifriis   li-sw  stmnj;.    iiiiil    lie   (tfltl 
yieldn-     'i'lie  jwyi-liHsliiciiie  iniiy  tic  iiu-ntally  welU'tidow^il ;    tin"    iiieriiory.  tU 
quifkriess  of  L-otiiprehensidii.  tliu'  jiidfinteiit,  llie  nttcntiun,  ami  the  eapiteity  tot 
logical  lliouglit  U)ay  all  l>i;  normal,  except  so  far  a?  tliey  may  Ijo  afTectel 
Ilia  ohsRitsicnii.     During;  ti  erii'it^  nf  uiental  a>!itatiijn  ami  atixiely  lie  eaa, 
cniirw',  think  of  ni>tliinji  elsie;  Imr  if.  Uy  any  (hanoe.  ihe  nnxi(*tieA  and  te 
ar«  ifliuved,  lie  Bliow-fi  ni»  menift!  lii^lerioraticin,  and  many  uf  Ihi*  [jatients 
dm  cnnKiilerahle  mental  wurk. 

The  oltsesfiion  is  iisiinlly  (jnite  diptinel  from  the  delusion,  nnil  the  asMicij 
tinn  of  (Ik-  nliseiwion  with  tlic  outer  world    is  R'Idom   real.      A    )>atient    nui] 
ima<;ine  aimtoiitieal   detaiJtt  uhenevur   he   looks  at  anyone,  hut    lie   (lr>»;  nr 
iiLtiially  see  tlieni,  a«d  he  i*  perfectly  aware  tliat  lie  di^w  not — he  mcnrlj 
ima^inett  lliein.    He  kiiowK  tliat  hia  alHwscion  in  nnrea^oiialile;  it  conie«  iat 
Iiirt  mind  a^rain!*!  hiji  will  and  he  stnijrtiles  ngainsl  it.    The  di-1iiile<l   patient 
on  till'  ixmlrary,  helieven  liix  ilehisinn  tu  he  jK-rfi-etly  line  and   reutionaljle ;  b 
aeei-pli*  il  at*  ciicli  anil  inodilie*  hi:;  conduct  acronHnjfly.     Nevertheless»  in  eoan 
eases  the  psyehoiitheuie  Ije^ins  la  douht  whether  Jie  really  imagines  a  tliiu^ 
wliether  it  may  nut  really  exist,  until  finally  actual  hallueinationit  anO  delu- 
sions may  develup. 

When  the  menial  agitation  and  anxiety  are  marked  the  geiieral  conditi<Ni 
may  Milfer  and  various  neurnsllienic  (symptoms  may  develop.     In  any  erisitl 
of  nnxiety  tliere  ai-e  often  certaiu  pliysieiil  symptoms — Hushing  of  the   (mvy\ 
rapid  pulse  and  respiration,  praKrordial  distretw,  tremor,  pweatinj;.  t>tc.     laj 
nddititm  to  these  transitory  symptoms  other  and  more  pmniimMil   syniptonis 
are   not   unconmion — Iiendaehe^    in-iomnia,    loss   uf    appetite,   gii^troinlivtinal 
disturhane"'!*.    and    functional    disturlianees   of    the    eireulation.      While    lh« 
milder  cBJ^es  ean  jH'rform  with  Biiirie  dilhciilty  the  onlin«r>'  ihitiea  nf  life,  tlw 
severer  eiiwa  lieeikine  initil  for  any  itceupation,  and  conditions  of  marked  ei- 
hnustion  nijiy  develop.    The  condition  may  show  decided  11  uetua lions  hut  is 
apt  In  lie  p4'ntianerit. 

Patliogenesis.— TIte  fundamental  condition  which  leads  tn  the  pt^Hue- 
tlieuic  (ftate  i»  the  conwiousness  nf  inadeijuaey  and  deficieney,  which  mar  arise 
from  eitlier  eon^enltMl  or  nc<|uircd  weakness.  In  some  of  the  latier  caj^OiE. 
when  Hie  condition  of  weakness  disappears,  llie  psveliasthenic  synipt»ms  dis- 
appear with  it.  Most  [M'psnns  hitve  noiue  tendency  to  doubt,  indecision,  Aiid 
morhid  fears,  and  this  tendency  is  increased  by  fati^ie  or  illness. 

The  i>syehastlienic-  is  conscious  that  lie  is  physieally  or  mentally  enfeeldetl; 
lie  lias  no  e'.inliden™  in  his  physical  titrength  to  protect  him  from  danger,  nr 
in  bis  mental  strength  to  luiden^tand  conxH-Uy  and  to  come  to  a  prompt  and 
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definite  decision,  Janpt,  wlio  lias  ^oupoil  all  tlipsp  varied  mental  perturba- 
tions nnder  the  heading  "f  psyoliastlipnia,  ri>tisiih*rs  tlmt  tlie  essential  trtmlde 
is  tilt*  aWncR  uf  diriKidn  and  of  voliintur>'  rcpnhitmn,  the  alwciicc  of  iM-licr  mid 
of  tit  I  ft!  I  ion,  and  tin*  inr«]H»'it_v  of  oxpfriiMii-ing  Jiiiy  ft-t'lliij;  in  e\nfl  relation 
uitli  llii'  i-xisiiiig  siiualion;  the  jMilivnt  has  l(ist  tltt'  faculty  of  appreciating 
reality  hy  jwrception  or  action.  Tlicre  is  a  lowfring  of  the  iwycliolojjicfll 
lenriion  in  wliirli  tvrlnin  nimital  plir-mmirna  of  n  liirrhor  order  are  diininiahed 
anil  cortaiii  inferior  jiliPiinnifna  ari*  fxa^j^crftlod.  Tbe  fiuiflitui  of  (he  real, 
voluntary  at!lion  wilh  a  fiflinp  of  Hltfily  ami  ]ii'rs(iii!vlily,  llu*  iHTi-cplion  of 
rcniily,  hrtirf,  cei'tainly.  tin*  i'nj<)ynienl  nf  (In-  pri'si'tit  niornriit  lifcumf-  diHicnlt 
or  iin]iiwsililc;  tlic  sulijcct  feeU  the  di'tUicnfy  ninl  hi?  iiiaih'r]»a('y.  The  in- 
ferior jdicnoniena,  luxler  the  fnnn  of  ilmiiit,  ajiilationa,  anjnii^h.  and  nh.ies- 
sing  idea*.  Iieenme  exa^srpratwl  and  <]oniitiaTi'  tlio  itieiital  fiold.  I'ijyeliatnlienia 
ift  n<il.  sirinly  ppeakin^.  a  dii»pase — it  in  rather  a  state  of  mind. 

Prognosis,— T ho  |iroi;noeis  difffis  htMwoen  pritnary  psychaetltcnia  and 
p^yoha^thenia  which  develops  secondarily  to  some  exhausting  or  depressing 
state.  In  primary  psycliBsllienia  the  patient  is  horn  psycliastiienic,  and  the 
cliaracteristica  of  the  cnntHtion  become  nianifefit  very  early  in  life.  If  the 
symjuonis  be  mild,  something  can  be  done  to  relieve  tliem  by  proper  educa- 
tion, and  ctforls  made  to  improve  the  general  physical  condition  will  also 
he  of  lienefit.  If  the  condition  be  the  result  of  some  other  condition,  it  may 
diwippt-ar  when  the  other  cinidilion  is  relieved.  The  ilangers  which  may 
result  from  yiehliiig  to  morbid  impulses  have  alreaily  been  referred  to.  In 
a  few  in^tanccii,  as  has  been  said.  tliL-  psych  as  theuie  couditiou  may  develup 
into  nn  ar-tual  delusional  state,  but  this  is  rare. 

Diagnosis. — The  milder  cages  of  psychastlienia  have  often  In-en  classed 
m  niriiru-stheniH.  mid  much  of  the  chapter  on  neurat-tbenia  in  l-be  pn-sent 
work  h«i*  lo  ihi  with  pfiycliaslhenio  conditions.  There  is.  however,  a  dif.(ine- 
liou  which  should  always  be  kept  in  mind,  althoujih  it  is  not  always  jiossible 
lo  decide  absoUitely  whether  a  given  i'.aw  h  to  he  classed  a»  neuraj'theuie  or 
psychastlieiiic.  Xeurasthenia  is  a  condition  of  pathoiofjical  fati^e.  leading 
to  an  irritable  weakneiw  of  the  nervous  ?yr<tf»m,  often  cliaraeteri/cd  by  certain 
defliiile  (svuiptoms — linndnehe,  hai'kache,  incotiniia,  circulatory  disturbances, 
gaBtroinlerttinai  (JislurbameH,  sexual  diiiturbam-es,  and  Encajiarity  for  eon- 
liniioitfi  effort,  physical  or  mental.  Not  only  is  the  patient  easily  exhausted 
by  a  slight  efTorl.  but  he  is  nmili  more  susceptible  to  slight  irritaiioiw.  This 
condiiioii  noiy  tiring  about  a  lowering  of  the  psychological  tension,  conscious- 
ness of  tnadcrjUrtcy,  loRs  of  volition,  indecision,  anxiety,  and  morbid  fears — 
a  li'aiu  of  psychustbenie  symptoms.  In  the  psychastbenit:,  on  the  contrary, 
the  iMitliologicnl  fatigue,  with  the  attendant  symptoms,  does  not  exist  at  first, 
and,  if  it  dc\(dop  at  nil,  it  is  oidy  ufter  llie  Inng-wjiitiinied  mental  depression 
an<i  an.\icty  have  led  to  exhaustion.  The  neurasthenic  condition,  too,  Uhuatly 
develops  after  some  definite  cause — long-continued  worry,  oierwork,  or 
previous  diseajie;  this  psychasthenic  sialc  generally  begins  iu  early  life. 
The  distinction  from  rnebineholia  is  sometimes  ditlicnlt.  but  the  obsessions 
usually  can  \n^  iliritiriguisbcd  fnui'  the  didusiims  of  melancholia  or  fmm  those 
of  the  depressive  state  nf  denicTitia  pra-cnx  by  tin-  fad  that  ihe  pnlient  recog- 
nizes clearly  (heir  uiireawuiableuees  and  shows  none  of  ihc  tctardation  of 
thought  of  melancholia  or  the  mental  deterioration  of  dementia  pnecox.    Only 
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in  rare  ensca  will  it  Iici'omc  nwoiwary  to  make  a  ilia.cnosi^  between  psyfi 
thiMita  uiiil  imraiioia.     The  |)tirHiii)iftc,  in  ttit-  i^arly  i^ln'^ot;  of  liis  i-arti-r.  tita] 
sliow  varitHLs  iisyi-lmstlicnii.'  symptmiis,  but  tlif  »!f»t'lri|>iin.'Mt  nf  ut-liial  iWtt 
Bion»  tiiul   liHllnciimUnns  n'ill  uHimliy  enalilc  tlit;  ili.xtitu-tinii   to   Ik  nuilr. 
is  8<inietiiiie»  ilifRciilt  to  deteriiiiiie  wlipther  Ibe  iiii|>ul8ivc  Domlitions  wli» 
load  tu  criniinal  at-tii— kleptmnanlfl,  pyromnnia.  etc. — are  j^iitiine.     Tlte  *ik 
vfnvry  vf  oIIilt  ])syt'lijistli(>iiit-  <-(iiuliliiiiii<,  llit'  liistory  of  the  t'aft-,  mitl  in  tuuu 
inxtHiit-e!)  Ihc  |iiir|iosclo«»4  cliaruL-ter  of  tho  act  itwlf,  will  cnnblc  Uft  to  dele 
mine  1ln'  ri-!il  tnitinx'  of  IIr?  niniiitioii. 

Treatment.— One  nf  the  finit  requi^titcs  in  I  he  treatment  of  p«,vc'hajtthec 
iiijifw  is  t(t  jml  the  palicnt  into  the  hest  possible  i-ondilion  hy  nvt.  fom 
fivilin^.  Tuartiijipc,  gyinii«i*rM-h.  aihI  an  upt^ii-air  lifp,  A  rest  <-iiro.  ai*  prcsiTil" 
liy  AVfir  MitflitOI,  ifi  wxin-'l imes  n<lvisal»Ii\  In  iiiMititm  tt>  Hint  n  jtuliri'ioa 
S3'slitii  t»f  [wyc]ici-tli('PB|iiniti<-fl  is  oflt'ii  iK-lpfiil.  Tin'  pnlioni  slionlil  Iw  t^i 
fully  iiislriicti'il  am  to  Ihc  nature  of  hh  olisessinnB,  slioulil  l>p  e<instantly 
c'fnirH^'iI  uml  tjiiifrlit  to  ilisrcganl  tlicin.  ami  shfuilil  Ijo  triiiiieil  t't  ntli- 
reifuirinjif  pnHiijtt  flei^ision.  ({yinnastit.-  movements  to  nm»iL',  rt'cjuirin^j  hkU 
in  tiirip  with  the  mugiral  beat,  are  often  helpful.  IVreistent  drill  in  si^lf-«>fE- 
tn>l,  in  t^Tulurii)^  diN-oiirrnrt,  in  reiiii^iinf;  liie  inclination  to  inipiil»iivc  niov 
menis,  and  in  oviTruminfi  morbid  fears,  i:;  also  helpful.  Tho  tank  of  mM 
oiling  the  [isyi-hnNl1ieiii<-,  however,  r(.n|uiris  very  niut'li  lime  and  jwlicuo;,  sni! 
ifl  often  fruitlctis. 


CHAPTER  V 

PARANOIA 
(Chronic  litiiMionat  /ntnntfv) 

JEtiology. — Wr  Icnnw  Ii1l!c  as  to  tlie  cHLisnlinn  nf  this  eondifion.     It 
hiipily  d'  bf  re^ariJfd  us  ii  di;>ea;-e.  but  ratbor  tm  au  inn-lleetual  an<mialy, 
that  it  in  in  all  prohahillty  of  nutenalal  origin,  anil  tlie  psycliopathic  hcredit 
is,  a»  usual,  ealled  iifion  to  o\[)Ii)in  its  oeiurrenc-c.     Men  are  ^oniewlml  nmr 
frwiuenlty  (iffi-i-ted   than  women,  and   it  u  said  to  develop  most    frrNpipnlt) 
iM'lwt'eii    the  a^es   nf   twenty-live  and    fifty.      Indli-atinns  of    the    iiitcthvtun 
anoDialy,  however,  can  ufiunlly  be  detected  in  early  life,  although  tliit  full  do*^ 
velopnient  may  not  take  plaee  unlit  later.    In  uimo  tawes,  however,  thp  full 
develoi)ment  takes  place  during  adoleuccnf*  ("original"  paranoia).     A»  thil 
anomaly  is  apt  to  develop  in  a  pjiecial  type  of  indiviilual^,  often  elsMpd 
depenerate,  it  may  l»e  well  first  to  deseribe  tho  paranoid,  or  "  inwine,*'  iliatb 
esis  before  giving  an  aci-tninl  of  the  fully  devel()|je(I  omdition,   with  lliej 
necettaary  provim]  that  not  all  nf  tliuse  who  inanifettt  paranoid  tendoneieft  tU 
velnp  paranoia. 

pAitANoiD  Diathesis. — From  early  ehililhood  the  sulijects  of  llie  paranotJJ 
diatbeeis,  who  are  sometimes  elaifsed  as  '*  higher  degenerate*,"  show  i.>«rtAia| 
peculiarities  which  may  lead  tln-ir  assoi-iates  to  regard  tliem  as  *'queor^  oi 
"  cranky."    Their  egotism  isuhnormally  devi'b)[K-*d,  they  are  proud.  ^telHtdi,  tni*! 
bearing,  and  conceited.    They  arc  apt  to  be  diatruiilful  and  defuLnt,  perbapa' 
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morose  and  miiiaiitliropic.    Their  tt-miXT 

readily  Ix'coinf  passionate  aoti  vin<lirtiv<?,  TI»e_v  have  an  exa^fforat^^d  sense  of 
tlieir  own  itiiptirlaiuti-  and  of  tituir  pliyKJc^al  anit  niuntal  ciiiduwEiieiits  anil  aliil* 
ities,  whirli  thay  f(*l  are  not  fully  apprwiatetl  liy  (iIIiitr.  They  often  are 
aLtually  ratln-r  iirillijint.  iii-liievp  fair  (iiuvi'S.-i  in  sc-liixil  or  eoJU-gt*.  exliilnt 
various  inli'llcctuut  eQ|>a(-itiftt,  ami  |>i-rli]ipK  altaiii  a  fiiir  rank  in  oiw  of  lliu 
learned  prufest^iiunB.  JSunie  uf  tlii.'iTi,  indeed,  may  fairly  bu  rauked  anioti;;  the 
gcniiiw8  of  the  ttccond  or  thirJ  ortler,  although  their  paranoid  admirers  seek 
to  place  tt)em  in  the  firnt.  rank.  Tawo,  William  Blake.  ItmiMeftu.  Vietor  llujro, 
and  TnUtDi  nrv  exfliiip|p«  of  lliix  ty|ie.  A  tareful  oxjinilnutiim  of  the  intel- 
lei'tiial  |irrfi»niiami's  uf  liiewe  fiuhji-cts  nf  ilie  ]ijiraiioi<I  diathcfiis  will  iifiiiaMy 
Biii>w  Iliat  their  ideas  are  exlravapmt,  viisiiniary,  and  unreasonable.  Tliey  Uke 
up  all  sorts  of  scheniett.  Income  diiteiples  of  all  sorts  of  "  movements,"  emhmeo 
all  sorts  nt  new  am!  stniuge  ri'lij^ioiis  faitliH.  They  are  enthusiastie  ulxMit 
gonie  vague  fk-henje  of  dning  away  witlt  all  the  evUs  of  tbe  worUl  and  art* 
filled  with  optimistic  asc;ertions  ahnnt  what  ftlionld  lie  done,  without  propoa- 
iiiff  any  prai-lieal  way  ""f  doing  il :  and  when  their  wliejnefi  meet  willi  eriticism 
lliey  lieecitne  excited,  and  urge  tliein  all  the  more,  paying  no  attenlioii  to  the 
rutintml  iiijjei'laotis  advaoiTd.  Tliey  invent  all  riiaiint-r  uf  wonderful  nin- 
ttiines  that  will  ncd  wnrk.  Any  irralinnal  ])rfipnjtari(Iii  is  likely  to  allure  (hem, 
especially  if  It  be  viwioiiary  and  traniicendental.  Tliey  are  to  l>e  found  ;imong 
the  disciples  of  MormoniHin,  Spiritualism,  ('hriatian  Seienoe,  and  "  Xew 
Thought";  they  are  anient  advocute.^  of  aiitivivie«etion,  aiitlvac-cinalion,  or 
anything  elso  that  Ih  "  anti";  they  helieve  in  phrenology,  aslmlitgy,  perpf^liial 
nitdiitn,  the  mpmring  r)f  the  eiri-Ie,  the  Baeonian  tlieory,  and  jjanaceas  f(jr  all 
earthly  ills.  'J'h('y  iaek  the  power,  however,  of  observing  faetjj  uccnrately  and 
weighing  them  judicially,  and  of  coming  to  a  sonnd  and  rational  conclusion 
after  a  due;  conslilpraliiin  of  the  evidence  iipan  both  sides  of  a  <piestion.  They 
fail  to  have  an  adi-(|iiii1e  curK-eptiiin  vf  the  tnitli.  Thi-re  is  «»fbMi  a  (subslratnm 
of  value  in  their  iilens,  their  inveiitiiuiH,  and  llieir  wdiomes  fnr  the  welfare  »f 
liiiumnity.  and  >t(i]ite  of  their  ideas  may  ultimately  he  adojited,  hut  their 
plans  are  usually  vague  and  genera!,  and  eannot  l>e  mude  to  work  without 
radical  alteration.  In  sucli  a  case  they  ignnre  the  alteratitm  anrl  Ijelieve  that 
they  have  been  robbed  nf  the  glory  of  fiiune  great  idea  or  invention.  They 
are  unwilling,  tno,  to  subordinate  theniselveH  to  authority  or  to  w'Tk  in  har- 
mnny  with  othera;  they  insist  upon  earrying  nut  their  own  notions  and  zeal- 
ously maintain  that  their  way  is  (he  best.  They  are  eager  for  noloriety  and 
anxious  to  be  i-egni-ded  as  (be  eliief  perwHis  in  their  cirele.  When  they  take 
part  in  any  movement  they  are  unwilling  tn  ^ubordinale  Ibeinstdves  to  Ibe 
welfare  of  the  reform  tbiy  urge  so  titrongly,  and  will  endanger  success  rather 
than  leave  the  eenter  of  tlie  stage.  In  all  their  mental  activities  can  be  noted 
something  oceentrie,  egotistiojil.  aikI  impraetieal.  In  only  a  few  cases  are 
their  aeliievenjerits  at  all  of  a  higher  order;  in  the  maji>rity  of  inatances,  of 
course,  they  are  below   the  average. 

Sexcal  I'KnvKiiHioN. — Among  the  various  anomalies  presented  by  the  (le- 
generates  are  those  of  the  sexual  sphere,  which  demand  a  brief  note.  Such 
persons  may  show  an  excessive  or  a  diminished  sexual  desire,  or  even  a  total 
abBonee  of  desire.  In  rare  instances  there  is  a  true  [perversion  of  tlie  sexual 
impulse,  witli  a  total  absence  of  desire  for  peraons  of  the  opposite  sex  and  a 
06 
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definite  sexufll  fcflinjj  tipwanl  iJersons  of  Ihe  Mime  sex  ( (iniiiot;c'Xun!iU  t.  U 
wich  caee)»  the  patients  riiny  jsliow  n  tcniK'iicy  lo  iinitaU>  in  »lr<'r*s  antl  manrw'r 
thoHe  or  tlio  (i})|Hitiile  eex,  ]n}»MU\y  with  the  aim  of  licii.iiiiiii^  more  atlra^iivf 
to  iHrnuiiii  of  their  own  sox.  In  atlditiuu  to  tins  then-  art-  varioui»  fnmif.  i.f 
ptTvi^rsiun  wliere  gratiticatimi  can  bo  obtained  only  by  the  performnot*  vi 
some  poeiiliar  nr  revnlling  act — Iiy  exliibitlnK  tlienwelvea  (exliiliil.ii>t>  - 
iuduljifin^   witli  aiiinialR   (zctJjphiliBtB),  or  witli  ilwad    btxlics    (ueor";'  i. 

by  inflictinf^  cruelty  (Sadists),  (ir  by  milTering  eruel  trfutin(.-nt  tlicinwl*** 
(mBBocliit>tiJ).  or  by  fondling  winie  special  object,  like  a  woiuanV  shoe  (feliilw 
intd).  Thi?«p  perversions  may  be  eongi-nilal,  or  tlioy  may  Im>  merely  sympMan 
tif  ponie  more  proiinmicwl  furm  of  mental  diseiuw.  They  ore  niurb  mun 
eOMinum,  Imwever,  nmnrig  those  who  have  exhnuHte<l  the  noriiiiil  t'tijoytneiUs 
or  who  urc  deprived  of  an  opjtnrtniiily  ft>r  nurntal  indulKfUce.  A  tiin^niu 
of  actual  pencrsion,  therefore,  »ho\ilrl  never  be  made  without  verj'  careful 
iii({iiiry  and  ibe  di^'uvery  of  other  indications  of  mental  iiistaltility. 

Symptoms. — T\w  deveUipmont  of  actual  paranoia  uptn  bik-Ii  a  soil  as  has 
juftl  \ivvu  di-si-rllii'd  tiften  bi-jcins  with  vagne  t^uiipluiiiti;  of  tHMiintii-  ny  niplom#— 
headaebe,  tinniluK,  |m!piluliuii,  fullncHH  or  empliiusA  in  1lii>  head,  incapori 
for  mental  work,  digestive  distiiTlmnces,  and  the  like.    The  pnlieiit  bocoi 
iiitroH]>eelivc  and  liypiH-|i(tiirlriacul  iiii<l  amdyxe^  his  syniploins  in  <Iotail. 
notes  some  alteration  in  lii^  mental  powers,  iii-t  tlioughts  do  not  wm-k  ai;  tlwr 
uscil.  he  ran  no  longer  direct  them.     Ife  grows  more  diEsalierii.<il   with  Im 
lot,  feels  that  bis  ».>«oi;iat«i;  do  not  nppn^eiate  him  or  care  for  liim  as  thry 
(m^lit.  and  that  llipy  do  not  DmlersUiTid  bis  i)eeiiliarilie«,     ITe  begins  to  ft 
at  odds  with  1be  (K'ople  ulioul  biiii ;  Itiey  seem  stninge,  and    hi?  n-lfllion 
tliem  is  unnattiral  or  hoslilo.     He  l>ocomes  rcserve<i  and  solitary.  rfa<)i!-  iind 
sludiee  nuieh  on  subjeola  of  n  religions  or  nielaphysiral  natnru  nft«?n  lieyoa 
his  eoinpreheiifiion.      lie  develops  yenrnlngs   for  something;  jf^rand,   eletnli 
and  tioMi',  lui  fxalteil  destiny;  be  dreams  of  bi-roii'  aclion.  of  fulfilling  fn> 
iiijjh  niif-Kiuii  for  ibe  redemption  of  the  world,  of  practicing  some   new  dt 
trine,  of  makinj^  some  wonderful  discovery,  antl  the  like.     IJie  tliittnin  an 
suspicion  of  his  associates  increase  steadily,  until   finally.  perhap.i  nfter 
gnuliia!  devpbipnient  of  years,  lie  Iwgtns  to  manifi'st  varions  ckdu^iutu)  an 
linllucitialiiiiis. 

1'bese  delusions  arc  most  rmninonljr  of  a  |>ersvcutnry  ebaractcr.  Xnt  mil 
do  the  penple  about  him  fiiil  to  nppns-iate  bitn,  but  perwmii  are  uctaall 
endwtvoring  to  do  liim  barm,  to  infliit  some  physical  injur)'  U]H>n  htm.  t 
thwart  bis  ]i!anH  fnr  lb«!  welfare  of  humanity,  to  prevent  him  from  reju-hiu 
the  t'Kalled  slalion  to  which  he  is  entitled.  At  tlrst  these  pers<>ns  may  U»  in 
definite,  Inil  later  Ibey  ti"'  recogiii/ed  as  definite  individuals  i>r  llie  ogcnta  of^ 
aorae  organisation.  The  police  have  rweivol  instnn-lionB  to  watch  liim,  t 
prevent  him  from  going  a)>out,  to  tell  tales  concerning  him  so  (list  he  will'j 
be  forced  to  leave  his  home.  The  Jesuits,  IIh-  Ulnck  Hand,  the  Nihilistf 
have  eontciveyl  .^oine  plot  against  him.  They  infliienco  him  in  various  wb)-«, 
tlicy  poison  his  food,  tlicy  inlrtiduce  jKiisonoiis  gases  into  bis  room  throuj(li 
holes  in  titc  wall,  they  hypnotize  him,  influence  lum  by  telcpntliy.  or  bring 
electrical  influences  Iti  hear  li)-  wires  bidden  in  Ihe  walls,  by  Rontpen  rays,  or 
by  wji-eless  (ekgraphy.  They  enter  his  rmtm  at  night  ami  intiicl  most  tpr» 
rible  tortures  upon  hiin,  i.i>minit  tlic  most  perverted  sexual  acts  upon  Iiim, 
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depriTe  liim  of  hiB  pliyi<icftl  strpnprth,  read  his  thoughts,  nnd  strive  to  make 
hitn  iiiftflne.  Tlio  ileliisiun  iimy  slart  willi  wnm'  slijjlil  lasis  of  fact,  but  (he 
paiiont  ain}i1il](-s  il  hik)  cltihnrnh's  i1  tutu  h  raritiii^tic  rttric^ii  <^r  dt' I  nations.  Tlie 
pulilisluT  of  soiiii'  trivial  painplilcl,  wliii'li  never  mot  with  eiioiijjth  o£  u  fate 
to  pay  PKiK-nrtos,  may  Ih'  ri-jmnlt'd  hy  iht^  author  first  as  Iiaviiifr  failed  to  pay 
wliat  hi>  owed,  (hen  to  have  itwiudled  Itlni  nut  of  thi)U(>tind^  of  ilijilars.  then 
to  have  conspirt'd  lo  send  liiiu  to  an  atiyhnn.  and  finally  to  hnvc  juim-d  forc-fS 
wiili  the  Czar  of  Kuscia  or  tho  INijm*  to  kiM'fi  liiin  imtiuiri'd  iind  prevent  him 
from  appfflliiiji  to  the  tt-orhl  f<jr  jiiatiee.  Tlic*  pnniroitii'  writes  fnunlless  Ict- 
ti^rs  to  tlie  aiithopities  di'Tiianding  juslii-e;  In*  tries  to  interview  the  cliief  nf 
police,  the  niiivdr.  tlie  {roveriuir.  the  l'n'«idcnt,  or  the  Kinjf.  If  he  is  pre- 
vented he  geeks  to  execute  justite  himself:  he  nmsl  eiill  nltL-nlion  to  Ids 
persef'i'itinnB  nn<]  take  ven^iaiice  on  his  persecutors;  and  tluis  he  lies  in  wait 
until  a  fnvomlile  nppitrtuiiity  comes,  and  calls  tlie  attention  of  society  to  his 
wron^'H  Iiy  an  attempt  at  assattsination. 

In  aniither  form  the  delusions  may  take  on  a  reli>;i<>us  character.  The  de- 
lusions of  former  days,  in  vvjiich  witchcraft.  dcmoniacHl  posgession,  wcre- 
M-olve^,  diaholidin,  Antichrittt,  anA  the  like  wi-.n-  familiar  elementi;,  have,  how- 
ever, lar^frely  diaapfiean-il,  an<]  electrieily  in  its  nKMlem  applicalions,  Imt^teria, 
and  ptiisons  hjive  twken  llieir  place.  The  ptilletit  (ieveli)])*  various  nvyslical 
and  li'iin^i-iideulfll  iih'as  itf  tx  n'lij,'ifiii.-i  cliaracler,  or  lieeoines  the  di^eiple 
of  some  new  and  iucomprchensiljle  relij^ioiii*  cult.  He  is  not  ap|tri'cinletl, 
people  ridicule  inn)  because  of  lua  heliefs.  and  supernatural  iui]uence«  are 
l»r<juj»lit  to  bear  upon  him  in  varimiB  ways.  They  may  he  eerlaiu  forni«  of 
tem]dations  to  make  liini  rcnniincc  his  faitii  or  1o  lead  him  to  sin;  these  temp- 
tations may  take  the  form  of  sexual  allurenienla  like  Ihnyc  i>f  St.  Anthony, 
or  they  inny  urge  liini  t<i  hiaspheme,  to  commit  tiie  sin  against  the  Hnly  iJlmst. 
or  to  a<iore  Satan.  The  cJelusionH  take  on  a  per»eeuti>ry  type,  imt  tlie  re- 
lijtious  and  my^iii-al  trlemcnt  is^  always  pron«>unceil.  Unlike  the  victim  of 
deluaiona!  mclaticholia  4if  a  reli^^ioiis  ly[>c,  tin'  paranoiac  hue  uriver  enmmitted 
sin  himself;  fie  may  lu'  Dtrealened  l>y  deviU  ami  the  tlames  id  liell,  hnt  he  is 
too  e.\aUo<l  for  them  really  to  have  power  over  him,  and  l>e  is  free  from  the 
danger  of  ilainnation.  His  exalted  cfT'ili^m  is  sujierior  to  the  pnwers  of 
darkne.-'.x. 

In  a  lldrd  tyjn!  liie  tlehisiori«  have  an  crnlii-  character.  The  patient  be- 
lieves himself  to  he  heloveil  hy  some  woman,  whom  perhaps  he  has  never  met, 
uflu&lly  Rome  woman  of  pntmiiienee  in  the  society  columns  of  the  newspaper,  an 
lieircss,  a  noted  actres-i.  or  some  one  of  nohle  or  royal  hirtli.  ITit*  attllnde  to 
her  is  of  romantic,  chivalrous  devotion  :  the  sexual  element  has  little  nr  no  part 
in  it.  He  wonthipp  hei-  from  afar  anrl  hclicves  thai  sfie  reciprocates  his  ilevo- 
tion,  hut  is  prevented  from  mniiift-stinx  it  puhlidy;  she  can  re#])ond  only  hy 
inyalerions  Aigns,  which  she  and  he  only  can  intei-pret.  If  she  be  an  aetresa 
and  play  ,Iuliet.  it  is  lier  tuethod  of  revealinj?  to  him  her  undying  aTection. 
The  worship  from  nfar,  however,  finally  proves  inade(|uate;  he  must  write  to 
her  and  speak  to  her  to  make  their  alfeclion  manifest.  He  may  insist  upon 
intruding  into  her  [irc-seiu-e,  and  when  ]nevenled  it  is  because  h'\»  and  her 
eneniieii  wish  to  keep  them  apart.  Then  may  follow  a  w-ries  of  delusions  of 
a  persecntory  character,  ha."ed    upon   (he  erotnmnuifl. 

The  further  development  of  their  delusions  soouer  or  later  is  influenced 
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b}-  their  perBecutions  and  tlieir  egotism,  and  leads  to  a  true  megalomania,  wi 
a  transformation  of  the  personality.  The  reason  whj'  tliey  are  persecuted 
because  Ihey  are  of  so  great  importance.  It  may  be  ditticult  to  reconcile  tl 
importance  with  the  actual  life  of  the  patient  himself,  ami  therefore  he  e 
plains  it  by  a  change  of  personality.  He  is  not  what  he  seems  to  Iw,  but 
really  a  person  of  great  distinction,  the  desc-endant  of  some  king  or  empen 
the  rightful  heir  to  the  throne,  or  else  lie  lias  been  appointed  bj'  CUkI  to  u 
dertake  some  great  miHsion.  His  enemies  know  who  he  really  is,  an<l  to  wti 
he  has  been  called.  Satan  knows  he  has  been  divinely  ap}>ointe<l  to  destr 
his  power  upon  earth,  and  that  is  why  he  seeks  to  destroy  him  ami  prevt 
the  accomplisiiuuMit  of  his  plans. 

In  all  four  classes  r)f  delusion — the  perseontory,  the  religious,  the  erot 
or  the  grandiose — there  is  one  common  characteristic.  The  delusions  at**  fix 
and  tlioroiighly  systeTuatized.  They  are  combined  in  a  permanent  system,  wi 
ordered,  elahorately  reasoned;  the  consciousness  and  mental  clearness  are  pt 
fectly  preserved,  the  tines  of  thought  are  completely  ordered,  and  such  ]>atiei 
can  argue  in  delVuse  of  the  beliefs  most  cogently  and  coherently,  with  scare* 
a  flaw  in  the  processes  of  their  reasoning.  Their  arguments  selilmn  lack 
certain  plausiljility  ;  they  can  weave  various  facts  into  tlie  net  of  their  del 
sion  so  that  it  seems  ulmost  possihle.  One  paranoiac,  wlio  for  years  ilistributi 
a  pHinphlet  about  tlie  streets,  had  most  ingeniously  attributed  all  the  \me 
plained  events  and  sudden  deaths  among  public  men  for  a  score  of  years 
a  mysterious  influence  plotted  by  the  Czar  of  Itussia.  They  are  nil  |«>siti 
and  dogmatic  in  their  arguments,  their  faith  in  their  delu8i<jns  is  invincil 
l)y  any  arguments  or  demonstrations,  they  are  fond  of  symbols,  and  intcrpi 
the  simplest  movcmcntH  or  events  as  manifestations  of  secret  influences,  th 
are  fond  of  strange  nr  now  words,  they  write  interminalde  essays  in  advtx'a 
of  their  lit'liets.  and  often  empliasize  them  by  ])cculiaritie8  of  spacing,  i 
rangriiieiits,  italics,  letters  iif  varying  size,  syndM>lic  diagrams,  or  dmwin 
of  some  artistic  skill.  Their  powers  of  attention,  mental  appli<-ati«n.  ai 
memory  are  often  surprisingly  goiid.  'i'he  memory,  however,  is  often  d: 
turlied  l)y  tlieir  delnsinns  and  liy  tlieir  propensity  to  distort  everything  to 
iheni.  Tliey  sonielinies  perform  a  surjirising  anumnt  of  intellwtuiil  woi 
espeeiiilly  in  llie  form  of  wiitiiig.  Kestif  de  la  Brelonne  published  over  for 
se|i;iiiite  works  in  two  luindreil  and  I'orly  volumes,  which  he  wished  printi 
in  II  new  alplialiet  with  reformed  spelling  and  in  lyjH'S  of  various  sizes.  Ih 
IniiiiJiti'ins  oeea.-iioniilly  o<-cnr.  l)nt  they  are  not  very  fre<pient  and  are  ofli 
ahsini  ahugi'tlier.  The  most  ciiMimoii  form  are  hallucinations  of  lu'arin»r;  ne? 
hiilliieinatiiiiis  of  smell  iind  taste  :  hallucinations  of  sight  are  rather  rare.  Ill 
siiins  are  nimli  more  roninion.  The  patient  interprets  everything  that  ho  se 
or  hears  as  liaviiig  some  refereiur  to  his  delusion,  as  a  manifestatitm  of  li 
persecution,  or  as  a  syiTihol  of  his  real  greatness.  The  disprisition  is  deix-ndoi 
upon  tlie  delusions;  as  n  rule,  paraiioiacs  are  discontented,  disturi>ed,  and  su 
pieions,  ami    they    may  he    markedly  depressed. 

In  ntiier  foi-ms  of  ])ai'anoia  the  delusions  are  less  evident.  Tn  some  case 
to  wlirili  Lnmltioso  lias  given  the  name  inattoid,  the  patient  has  certain  idei 
of  a  i)senilo-srienlilii-.  Ininianitarian.  ulo|iian,  or  metaphysical  character,  wliic 
lie  holds  wiili  llie  same  tenacity  that  others  do  their  delusions  of  persecutior 
with  a  sublime  independence  of  common  sense,  and  an  absolute  devotion  t 
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tlicin.  Such  patientit  are  sometinics  able  to  maintain  tolerable  rclutioDB  with 
the  w[>rl<I  iki>i>ut  thctii.  ami  tHTliii)i!>  to  pnn-iict*  kohh-  pmrifKAidii.  Tlirv  arc 
greatly  aiidU'ti^H  lo  writilij;,  niitl  lln'ir  wrilin^s  yriRTullv  show  an  aJisur*!ily  of 
ar^fiitneiit,  u  traiist-fiiflcntal  L-hdnu-ttT,  mvstiewin,  nyniboliHin,  biuI  n  g<.*iieriij 
litok  nf  praftival  hoiiw?.  Tlii'v  am  finul  oT  dwelling  ujnm  oliwurc  relations 
bft«vc'ii  1hiii^!4,  upon  tlic  inner  significance  of  simple  events,  of  uciiig  strange 
wunU  and  an  involved  style,  nntl  of  jiilvaiicing  [ilaiinKlc-i  ac  new  diwoveries. 
In  ihein.  too,  <'aii  lie  fi)unil  tiw  (•\hIU>iI  fgoti^rn  atnl  tliif  ui)rt-a.snnahlencss  nf 
all  ]ijirflnniai:«,  and  a  tendency  lo  feel  tlieniselvca  unappreciiited,  if  not  aotually 
perswuleil. 

Ill  tlie  litigious  form  of  paranoia,  also,  the  delusions  arc  not  marked. 
The  patient  sliowi*  the  same  cxapijorated  egotism  ami  imreaaonablfnust*.  Imt 
hia  ideas  are  directed  towarrl  litinatinn.  In  many  cases  there  has  heen  sume 
kgftl  controversy  in  which  he  believes  that  lie  Ims  not  got  his  deserts  or  in 
wbicii  a  (Incision  Ims  actimlly  Im'*'"  rPTiilerecl  aKain«l  him,  and  tbc're  nmy 
really  have  l)c<'n  tiome  injustice  done  liini.  This  becomes  iiiagnified  in  his 
eyt's.  In-  tiinis  agHiiisi  his  Iilwvlt,  mid  employs  one  lawyer  after  another  in  the 
hope  of  getting  the  decision  reversed.  He  complains  bitterly  of  the  injustice 
done  him,  and  accuses  the  court  of  prejuiiice,  if  not  of  actual  cnrniptinu;  he 
arpie-*  that  liin  lawvf^tM  wert^  ini"«nri]M'(i'nl,  Hint  tlicy  liave  failed  tn  cnrrv  out 
tlio  pm|R'r  fiM'tMS  of  p]>u-cdure,  that  they  have  been  bribed  and  have  swindled 
hiui.  lie  is  iinH[»HMr  of  nali/.ing  13ml  at  tiniw  jieisoiial  iiiUn-st  must  yield 
to  llic  general  welfare,  lie  is  wbullv  unrea-sonalilc  when  anyone  tries  to 
prove  to  him  that  his  complamta  are  unfounded  and  that  his  case  has  no 
stAndinj^  in  Iiiw.  He  may  liaunt  tlie  cciurti*  for  years,  trying  to  get  his  case 
reoiK-iied,  urging  lawyers  U>  make  new  iiuiliim*;,  hringiiig  actiinih  against  las 
fitruier  lawyers  fnr  dishonest  pra('ii<'es,  and  the  ]iko.  Such  palienls  liavt"  much 
intelligencT,  tiieir  complaints  ai-e  plauiiible;  they  have  sometimes  suffered,  in- 
justice, and  they  Imve  ac(|uired  such  familiarity  with  the  law  and  with  li-gul 
procedure  that  tln-y  can  talk  on  legal  matters  as  well  as  any  lawyer.  It  often 
happens,  llien'fore,  that  their  mental  condition  is  unrecngniy^d.  and  they  are 
allowed  to  encumber  tlie  einirts  and  waste  their  patrimony  without  iiitidnuice. 
A  earefnl  stiuly,  however,  will  diselose  Hk'  egntimri,  tlie  unreasrmalileness,  tho 
nionitloiiy  of  ideas  and  the  tendency  to  Ir'Ucvc  that  they  are  not  appreciated 
or  are  pcrsts'utcd,  wlilcli  Ihcy  have  in  couinvn  with  otlicr  [iaranoin<'8. 

The  cnntlucf  of  flw  [taranoiac  is  the  natural  and  direct  consequence  of  his 
delusions.  If  he  Ijelieves  that  his  food  is  poisoned  he  will  refuse  to  eat;  if 
gases  are  forird  into  his  room  ho  will  stiilT  the  keyholes  and  cracks  with  rags 
and  paper;  he  may  wear  snnve  rlcviee  In  keep  oiT  evil  infiiiciiri!^,  or  put  i-otton 
in  bis  ears  to  prevent  him  from  hearing  \oiccs.  Many  actions  are  performeil 
as  symbolic  of  his  ideas.  With  grandiose  delusions  his  expri^*»ion  and  bearing 
will  be  in  keeping  with  his  exalted  rank;  he  will  demand  due  reverence,  he 
will  call  attention  to  hih  rank  bv  hi;*  dress,  hy  ornaments  an<l  badges.  Many 
nrtions  are  perrnnueil  ns  a  <lefi-iise  against  persi'ii'iitiiiii.  At  last.  !ie  may  at- 
tack some  one  whom  lie  liclieves  ii-i|)nnsibli>  for  bis  |)ersei'ution  or  camniit 
ftome  act  (o  pnive  tn  the  world  his  power  and  liis  mission. 

Otiier  symptoms  are  insignificant.  Kxecpt  in  the  eases  where  tlia  patient 
refuses  to  eat.  thus  impairing  liis  nutrition,  the  paranoiac  may  tie  in  perfect 
physical  health,    lie  may  show  eome  intolerance  lo  alcohol  and  utliyr  stiuiu- 
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lants,  or  he  may  show  some  physical  anomalies,  llic  stigmata  of  degenerary; 
but  he  is  often  strong  and  robust,  and  may  live  to  an  advanced  age. 

We  cannot  speak  of  paranoia  as  pursuing  a  delinite  course  like  an  ordinary 
disease,  but  there  is  often  a  gradual  evolution  of  the  mental  state  which  lias 
been  <livided  into  several  stages.  This  must  be  regarded  ratlier  as  the  edu- 
cation of  the  individual  along  a  certain  definite  path,  the  gradual  evolution 
of  one  series  of  ideas  out  of  another  in  a  natural  sequence.  There  is  apt  to 
be  at  first  a  period  of  subjective  analysis,  often  somewhat  l)y|>ochondria(«l  in 
character,  leading  finally  to  a  fully  developed  delusional  state.  These  delu- 
sions develop  gradually  and  income  more  and  more  systenmtized.  Many  of 
them  arise  from  efforts  to  explain  the  morbid  condition.  At  first  they  are 
vague — "they"  are  persecuting  the  patient;  later,  the  idea.s  become  more 
definite,  and  the  persecution  is  due  to  some  man  or  some  organization.  At 
first  tlie  tendency  is  to  escape  from  tlie  persecution,  then  to  defend  liimsclf, 
and  finally  to  attack  the  persecutor.  Ijater,  there  may  develop  grandiose  de- 
lusions, perhaps  as  an  explanation  of  the  persecutions,  with  a  change  in  tlie 
personality.  As  time  goes  on  there  is  more  or  less  mental  deterioration,  s<»me- 
timcs  amounting  to  pronounced  dementia.    Tlie  jirogress  is  usually  very  slow. 

Pathology. — There  is  no  known  pathology  of  paranoia.  An  attempt  was 
formerly  iiia<lc  to  trace  a  relation  l>etween  paranoia  and  anomalies  in  the  cere- 
bral convolutions,  but  the  hypothesis  found  few  supporters.  The  changes 
in  the  brain  found  in  old  cases  can  be  attributed  to  other  causes. 

Frognosifl. — The  prognosis  is  hopeless.  In  tlie  milder  cases  somethini: 
may  be  done  by  suitable  restraint  and  careful  training  to  regulate  the  om- 
duct,  hut  the  underlying  condition  remains  and  usually  will  afTec-t  the 
processes  of  thought  and  render  the  patient  unfit  for  society. 

DiagnosiB.^lu  some  cases  the  paranoiac  will   conceal   his  delusions  anil 
even  remain  absolutely  mute.    It  thus  liecomes  very  difficult  to  determine  lii.- 
mental  state,  and  we  are  forced  to  rely  uptm  the  history  as  obtained  from 
others,  the  c-xaniination  of  letters  and  other  writings,  if  they  uan  l>e  oblainifil. 
and  a  study  of  his  actions.     At  times  sudden  movements  of  the  lu-ad  as  if 
listening,  movements  of  the  lips  as  if  rei)lying  to  voices,  actions  of  defeojo, 
an  expression  of  suspicion  or  fear,  may  give  some  hint.     If  the  jiatient  talk 
of  his  delusions  the  diagnosis  is  usually  not  diihcult.     The  historj-  of  nieiital 
peculiarity  and  of  the  gradual  evolution  of  systematized  delusions  without  anv 
exciting  cause  will  serve  to  diiferenliatc  true  jiaranoia  from  that  form  of  con- 
fusional  insanity  sometimes  called  acute  paraimia.     In  this  the  hallucinatiuru* 
are  more,  itninounccd,  visual  luillucinations  are  cnniinon,  there  it*  often  sotiw 
confusion,  and  the  jiatient  scldoni  can  reason  so  logically  as  to  his  dclusitin.-. 
'J'here  Js  also  freciucntly  some  exciting  cause — alcohol  or  infirticui.    The  jmv 
ence  of  catatonic  symptoms  will  aid  in  distinguishing  the  i)arannid  form  "f 
dementia  pnecox.    It  is  still  a  ipiestion  whether  a  very  clinmic  paranoid  stale 
ending  in  dementia   is  to  be   regarded   as   the   ]»aranoid    form   of  dementi* 
IX  or  true  paranoia.     If  the  ilcmwitia  develop  rapiilly,  however,  it  may  I*' 
ed  as  dementia  ])ra'cox.      l)cIusion:il   mcljnuholia  may  have  soiiif  t^ 
Ice  to  paranoia.     There  is,  iioivi'ver,  a  jicriod  of  depression  wliicli  pW" 
he  development  of   the  delusions,  and    (lie   melancholir  [latient  cli"*' 
if  the  egotism  or  expansive  ideas  of  the  paranoiac,  but  is  depressw, 
e,  and  guilty. 


SENILE  DEMEJrriA 


603 


Treatment. — In  snmc  of  tlie  tnilHer  casos,  as  has  bocn  said,  the  patient  can 
br  floiiK^wimt  inflnencpd  \>y  ciirefiil  irrtininij.  hi  tlio  nnnf  prnimuncitHl  oflsea 
trL-atiiiifnl  is  of  im  avail.  Tlir  |innnmiaf  is  uiip  ctf  tfia  rimsl  iltnij.'iM'inis  jitTiuntf 
to  In-  at  lflrj,'i\  *'h|iLriiill_v  wIk-ii  Iil'  is  <iif],ni'f4i'il  ki  altuck  lii-*  juTset-ulors  wr  when 
fif  attrilmtes  iiitt  in'isccuti'iii  to  sonic  piirticular  iii'lividual.  The  only  method 
available  Tor  tlie  protection  of  society  \s  by  periiiHn^nt  rutitntiiit  in  a  euiljihle 
inslitution.  Then?.  fiMin  llicir  mental  fliipt.Ti<irily  tc  tha  tiiajoritv  of  the  pa- 
tients and  from  tlicir  jiliility  to  make  pluuftilik'  iirguniculs,  thfy  often  make 
ti'Diihh-  and  iirr  often  altUr  In  mala'  siuressful  pleufi  for  ilisi'Iiarge  tii  ofTiciaU 
unfamiliar  with  paranuia. 
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^tiolo^. — 'J'he  umlerlying  causes  of  Bcuile  dementia  arc  the  same  as 
those  incidt;nl  to  old  ajic  itself,  and  ci^pccinlly  those  of  arteriogt-IerosiB.  The 
varJoun  factors  mentioned  under  the  latter  lK»idiii>;  (viilt  ((M;;m)  may  there- 
fore he  rwalleil  here — liercility,  hard  physical  lahor,  toxins,  etc.  Althmigh  in 
must  ra«cs  of  Bi-nility  wu  cfin  disL-over  Sdini.'  iiidipatinns  of  incri'ssiny  mental 
weakni-ss,  we  know  \try  lillh?  of  the  Kpccrial  ciiurti'!*  wlih-h  leiid  tn  the  develop- 
ment of  actual  dementia  in  certain  aged  perijons.  In  the  prematurely  nlil 
symptoms  of  senile  dementia  may  ^<JiiietJmc's  ajipoar  at  a  eonpBratively  early 
iiiHf  (presenile  dementia). 

Symptoms. — T1h>  fniuhiim'ntul  svm|iioni  nf  senili*  ilemciitia.  as  the  name 
iiiiplio,  i^  a  ;,'rMdiial  anil  prugretwlvu  failure  of  the  nietital  fai-trliivfl  leading'  to 
marked  dementia.  The  onset  ia  usually  very  gradual.  The  pntient  lias  be^n 
to  idiow  for  some  time  not  only  the  phyiiical  eymptonisi  of  old  age — llie  tliin- 
ninj;  and  j^raynesa  of  the  hair,  the  faded,  wrinkled  skin,  the  nrcns  senUis,  the 
rijrid.  tortiii>ns  arteries*,  tlio  ileafne.-i.s,  the  hent  form,  the  tremor,  and  the  slow 
and  tiilli-rici^  f,Niil — hut  hv  has  shown  the  menial  e ha raet eristics  as  well.  He 
has  Ijegun  to  lose  the  power  of  adapting  himself  to  new  conditions,  to  take 
nvv  vii'vvs  of  the  world,  |o  atrept  new  JdcflH,  and  to  follnw  out  new  line?!  of 
IhouKht  or  indnatry.  He  is  content  to  remain  iu  the  old  ruts,  and  altli*>iiKh 
he  can  still  do  j^'joil  work  along  the  <>td  linen,  he  is  easily  fati>;ned  and  tlie 
creativti  faculty  in  h»st.  Hie  memory  for  recent  events  Iregins  to  fail,  he  hiu 
ditllL-nlly  in  recallinji  the  names  of  rec-ent  acrjuainianfes,  his  eritical  faculty, 
hi^  jii<l;;inent,  arnl  hirt  powtTS  of  decihiim  k'^iii  to  di-i-line.  He  is  mon-  or  less 
depresftwl,  lit;  k-cmcw  a['[>rchejisyvc  and  hypoehoiidriaenl,  and  fearji  the  on- 
set of  disease.  lUs  prejudites  {jrow  stronger,  he  is  more  firmly  fixed  in  his 
opinions  and  more  oljuttinate  when  suj^^cstions  are  made  to  hini;  he  altu) 
gniwa  snspiciou*:  ami  distnistful  of  those  alH.nt  him.  He  does  not  comprehend 
<|uitc  so  ^piickly.  wanilei's  more  and  nmn'  frotri  the  muhjerl  at  hand.  forsj<'ts 
readily,  ami  repents  himself  frc'iuenlly.  He  grow.s  cjireh-ss  in  dress,  less  con- 
sidernte  of  others,  more  selfish  iu  the  gralificalion  of  liis  own  whims,  and 
querulous  at  any  contradiction. 

With  the  development  of  senile  dementia  these  conditions  gradually  iu- 
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creaao.  The  failure  of  memorv  grnwrt  pnnnMincrd,  nn«l  is  tlie  lafrikinc 
torn  of  tlie  atfccliim.  The  patieul  U'cuiiies  unable  to  find  liU  way  III 
familiar  streets,  or  to  recall  the  names  of  hU  own  family  ;  he  betimes  martRlI 
iiisorion(eii,  oannnf.  Icll  the  day  or  the  month,  and  fails  In  rwogiiize  hi*  n 
rniJMi,  insisting  that  he  i^  iit  a  slrange  place  and  hei^^iii^  to  fin  Iioinif,  aski 
for  liis  family  who  liavc  just  visihtil  liini,  and  tltM-laring  that  (liey  have  O' 
1>CCD  tc  ttcc  him  for  weeks.  The  attention  i»  markedly  impaired  aa<l  all  \bi 
mpnta!  processes  are  alow.  There  is  often  niuc-li  foufusiou.  ndn^ions  and 
lialhieinations  are  not  uncommon.  The  delusions  are  often  of  a  perwH-ut-trj^ 
churneter — tliot  lits  relatives  are  trying  to  rob  him  or  to  poiBon  liini  tu  gi't  iiiifl 
money.  ITe  grows  more  penurioua,  has  ideaa  of  irniH-niling  |mvort_v,  and  prae- 
ticcs  the  most  Diggardly  jinrsiiniony,  depriving  l:is  family  of  the  actual  nccet- 
eities  of  life.  While  unreasonably  suspicious  of  his  family  ami  liis  old  (TttnAtf 
liis  failing  judgiuciit  makes  him  readily  guUilile,  and  he  becomes  a  facile  p 
to  swindlers  and  confidence  men.  He  makes  many  mistakes  in  the  nnlina 
routine  of  hij<  business  or  invests  money  foolishly.  Alihoiij^li  readily  all 
liy  strangers,  nevertheless  he  is  ready  to  break  with  tbein  at  tlie  slight 
ilifference  of  opinion.  He  is  irascible,  fiiull-Cnuliiig,  iinreasfjiiahic,  and  i 
possible  to  yftt!(ify.  Mental  ilc])re--i!iiion  is  a  iisiiftl  symptom.  The  senile  dernc 
is  melancholy,  hytxx-lmmlriacal,  ami  readily  move<l  to  tears  when  any 
event  is  mentioned,  or  when  anything;  h  said  that  may  contra^iC  hia  prcar 
crtndilifin  with  th<L  past.  He  believes  Innisolf  to  bo  neglected  nnrl  ap^x-aU 
Blnuigers  Hgainst  his  own  fiimily.  At  the  same  time  he  may  have  van 
grandiosi-  ideas  (roDceruiiig  himself,  his  past  acliicvrjnents  and  Iiia  prviwni 
abilities,  and  may  boast  of  them  in  a  childish,  extravagant  fashion.  II 
is  apt  to  dwell  upon  a  certain  limited  nnmlier  of  ideas  and  to  refM>iit  t 
same  thing  over  and  (ivcr  again,  forgotling  wliat  waa  said  a  f(>\r  minot 
be fore. 

In  Home  the  sexual  cletneiit  plays  a  prnminenl  part.     Delusions  of  inaritil 
infidelity  are  common,  and  tlic  dcnjent  will  lell  most  improbable   tales  of 
astounding  and  revolting  practices  on  the  part  of  llio  auspci-ted  husband  oi 
wife.    Sfxual  desire  is  sfimetinies  increased;  the  patient  makes  suggestive  o 
iiidci'Ciil   i-onmrks  to  enaual  a^-ipiaintanees  nf  the  opjiosite  sex,  or   taki-A  im- 
pro]wr  liberties.     Old   men   will   snrnetinies  pxpose  thcmsrlvi-K   iH-foro   yonng 
girls,  or  even  make  indewnt  assaults  upon  them.     They  oftrn   make  inairi- 
nionial  offers  to  casual  ac<|naintiinccs  of  wliolly  unsuitable  social  position,  iuid, 
if  they  have  money,  are  srimelime^  lieguiled  inti>  marrying  Iheni. 

There  is  often  a  marked  deterioration  in  the  conduct.  Not  only  dm-s  llie 
senile  dcnjent  become  self-absorbed  and  care  only  for  bi»  <iwn  |>t>rsonnl  ne^a 
and  eomfiirfa,  to  the  disregard  nf  utl  the  other  nieuil»ers  of  the  family  toward 
wlioni  he  WHS  once  crmsiderule  snd  airecti<innCe,  Imt  he  beconips  nrgU-rtful  of 
the  ordinary  courtesies  of  life  and  even  of  his  own  personal  cleanliness  and 
decency,  lie  will  not  take  the  inaible  to  bathe  or  to  change  his  oloilniig,  hii 
clothing  becomes  soiled  with  the  food  whieh  he  drops  at  the  tabic,  vitli  salivt. 
or  with  urine.  Some  dribbling  H>f  itritu*  is  a  common  symptom.  Ife  alrti  faib 
to  dres^  liitdself  i-jin'i'ully.  Icavc:*  utT  various  artii-les  uf  chithing,  and  goes 
about  with  his  clollnng  iiiibult<ined. 

Many  patients  an-  inclinctl  to  be  dull,  depressed,  and  apathetic,  difiineUiK<l 
to  make  any  effort,  and  content  to  stay  quietly  much  of  the  time  in  an  ca«jr 
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cliair  or  in  bed.  Tliey  pay  Iitt!e  attention  to  what  is  goinR  on  ahoiit  tliPiti, 
Imrc  lillle  to  Bay.  although  sad  anil  Iachr>'moge  if  fl<l(livs.H4*(].  and  fnni])hiin 
little  'if  Their  c-otnliiio».  It  not  infre<)uently  happens,  howovrr.  that  mivh 
pMtifnEA,  \vh(i  have  l»et'n  very  r|iiipt  throufrh  Ihi';  ilay,  are  noisv  htuI  restless 
at  iiighl,  gt'ltins  out  of  Iwd,  wanilomig  ahout  the  houne  in  the  darkruws,  bikI 
making  hiutl  outcric'it  ami  eoiiiplairiLs.  In  otlit'r  eases,  the  patients  are  ron- 
slantly  restles«  ami  uneasy,  they  talk  pirrulnunly,  complain  very  mueh  of  ill 
treatment,  make  loud  uuteries  by  day.,  have  (its  of  anger  in  wliic)i  tlwy  hw-iinie 
ahutnive  and  profane,  and  eonietimea  destructive,  and  even  a&sault  their  at- 
tendants. 

General  fiyniptoms  are  very  common.  Many  senile  deinenta  sleep  very 
little,  find,  Hs  has  just  heen  said,  are  npt  to  h--  iinisy  and  reiiitlens  at  night. 
HeailaiJie  acid  vertigo  are  very  eoinnion.  Apnplecliforni  jM^izures  are  rom- 
paralively  frequent.  These  are  usually  slight  in  decree  and  of  shr>rt  duration, 
but  pometinics  there  may  ho  fwvere  or  even  fatal  apopleelie  attaeks.  Vari- 
oufi  fiii-nl  ^ylll[^tllr]l!t,  hi'iiiiph'j;ifi  or  ition<iple;^ia.  itphasir-  distnrltRnws.  hoini- 
anopsiu,  etc.,  may  follow  thi^  njwjplwtic  allaek.  l>ut  thc-io  sviii|)l(iiiis  nre  nften 
transitory,  (.'"iivnjsivi.'  Hitntk!*  nr  letiiporury  lapses  of  eonseioiisness  may  nlsw 
occur.  The  pupils  arc  small  and  often  react  tduggiiihly  to  light.  The  reflexes 
may  show  some  alteration,  dtie  prohshly  to  oi»existing  ehanges  in  the  spinal 
rord.  Ihilniiinary,  ciirdiovasctihir,  ami  renal  «yinpt<»niii,  such  as  havo  heen 
dewrilied  Hurler  arteriiwi-lernsis,  nre,  tif  enurMe,  to  \tc  expei-led. 

The  progrL'sis  iif  the  disease  is  usually  gradual,  hut  death  may  rjcctir  at  nny 
time  oa  the  rcttiilt  of  an  apoplectic  attack.  Tlie  wnile  dement  i«  also  prcifis- 
poeod  to  attacks  of  internirrftnt  disease  which  readily  prove  fatal.  If  he  as- 
cape  tliesc.  tlie  demejitiii  pnjgre«Kos  steadily  but  slowly,  and  the  end  may 
come  eillier  in  an  attack  nf  ilfliriiiTii,  or  he  may  pawi  into  a  stiipovous  elate 
with  the  usual  accompaniment  of  cystitis.  iKnlsores,  and  general  sejwis. 

In  addition  to  tnie  senile  dcriienlia,  senile  patients  may,  of  course,  bo 
attacked  hy  other  forma  of  mental  disease,  especially  melancholia  of  the  "  ijx- 
volutional  "  ty|ie.  In  addition  lo  this  Kraeiwlin  htw  descriUinl  a  presenile 
state  of  slow  onset,  in  which  the  patient  l>eei>nies  extremely  su^pieiotis,  de- 
velops persecutory  ideas  wlijeh  often  have  a  sevnal  wdoring,  anil  sliows  a 
profound  impjtirment  of  jiiilgrrienl.  'I'he-Sf  t-ases  an-  apt  finally  to  Ijecome  de- 
mented, and  are  prohnl»ly  merely  one  nianifestatinn  '>r  »i-nile  diMiietilia.  Hnder 
iJie  name  of  preshyophrenia  V^'ernitkc  has  deserik-'l  an  iieutc  ^iirahle  nuiditinn^ 
the  symptoms  of  which  are  hardly  dir«tingnishahle  from  thone  of  Korsakow'a 
psyehosts  (r/.  v.).  hiil  whieli  are  iml  due  to  aIe(]ho].  Most  of  the.-'o  cases  rc- 
oover  in  a  fi'w  weeks,  hut  sonu'  heeome  ilciiifnled. 

Pathclt^y.^ — In  w.>nile  dciiieiitia  the  entire  hniin  may  show  a  i-oiisidi-ndde 
diniiniitioii  in  weight,  fnnn  UK)  to  'iW  gni.  Ih-Iow  the  avernge.  The  convnhi- 
tions  show  atrophy,  are  flattened  and  wider  apart,  tlie  gray  matter  of  tlie 
cortex  ia  thinner,  and  there  may  he  more  or  less  cedema  of  the  pia.  Arterio- 
sclerosis of  tilt'  (frt'lfral  iirti-rics  is  i-umiiuMi,  ami  Ihe  hrain  may  show  various 
changes  in  the  ilislrilmtion  nf  tin'  nffecti-d  vessc-U.  Micriisi'iipifnlly.  the  cor- 
tical hmin  cells  show  marked  atrophy  uiid  ih-generaLive  rfnuiges.  with  de- 
generation in  Ihe  tangential  nerve  fihers,  which  may  exist  with  compuratively 
little  artenoeclerogis.  and  glia  proliferation.  Miliary  aneurisms,  small  hent- 
orrluigcs,  and  areas  of  auftcning  may  also  coexist,  with  the  vurioua  changes 
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already  described  under  arteriosclerosis.  Lacuna  in  the  brain  substance  of 
larger  or  smaller  size  arc  common,  especially  about  the  arterioles. 

Dia^osis. — The  diagnosis  must  lie  based  upon  the  evidence  of  pn^ressire 
mental  failure  in  a  perscm  who  has  reached  old  age.  Senile  dementia  nay 
most  readily  be  confused  with  melancholia  occurring  late  in  life  ('Mnvoln- 
tional  melancholia").  The  presence  of  marked  failure  of  the  memory  and 
the  judgment,  the  increased  irritability  and  childishness,  and  the  variable  and 
trivial  cliaracter  of  the  depression  will  usually  make  the  diagnosis  possible. 

Treatment. — The  aim  of  treatment  should  l>e  to  suy>port  the  strength  by 
a  suitable  diet  to  meet  the  symptomatic  conditions,  and  to  protect  the  patient 
from  all  excitement  and  pliyaical  injury.  Especial  attention  must  be  paid 
to  the  digestive  conditions,  the  respiration  and  circulation,  and  the  urinary 
apparatus,  in  order  to  avoid  the  dangers  likely  to  follow  intercurrent  dis- 
turbances in  the  different  organs.  Small  amounts  of  alcohol  will  often  have 
a  beneficial  effect  upon  the  nutrition  and  upon  the  restlessness  and  insomnia. 
Opium  in  small  doses  is  often  of  advantage.  In  conditions  of  restlessness, 
moderate  doses  of  tlie  bromidfi  or  tbe  warm  pack  will  often  liave  a  quieting 
effect.  Further  details  of  treatment  may  be  found  in  the  chapter  on  arterio- 
sclerosis. 


CHAPTER    VII 

IDIOCY    AND    IMBECILITY 
(Moral  Inaanitii) 

^Itiology. — Idiocy  and  imbecility  are  terms  applied  to  conditions  of  ar- 
rested cerebral  dcvcloiitneiil  oitlier  of  congenital  origin  or  occurring  in  infancv 
before  the  higlier  functions  of  the  brain  liegin   to  develop.     This   arrest  of 
dcvclo])iiicnt  may  be  ihic  to  a  great  variety   nf  patliological  changes   in  the 
brain,  and,  conse(]Ucntly,  to  many  different  letiological  factors.      It   inav  be 
congenital  or  ncipiired.     Tlic  congenital  forms  are  due  to  causes  which  have 
already  been  inciitioiied  as  occurring  in  the  ])arents  and  leading  to  injury  of 
the  genu   pliif^^nia    (Mastopbtlioria),  such  as  profound  disturbances   of   meta- 
bolism, (-ypiiilis,  tulierculosis,  an<l  alcoliol.     The  fetus  may  also  be  aflfecterl  if 
the  mother,  during  pregnancy,  suffer  from  profound  malnutrition,  obstinate 
vomiling,  injury  to  l!ic  idKlomen,  severe  emotional  disturbance,  etc.     The  child 
itself  luiiv  also  be  alTeclcd,  during  intra-uterine  life,  by  acute  or  chronic  in- 
fectious diseases  and  tn.\ie  and  inllaininatorv  liro'-osses,  which  load  to  various 
cliiingcs  in  the  brain,  such  as  meiiingilis.  cncei»halitis,  hydrocephalus,  poreii- 
ce])lialy.  inierocepbaly,  or  microgyria,  lobar  or  diffuse  sclerosis,  cortical  gliosis, 
etc.     'J'liese  diseases  iimy  also  eause  clianges  in  the  vascular  or  glandular  ap- 
paratus (endiicarditis.  emlarterilis.  glandular  aplasia),  which  may  later  affect 
the  I)rain.     Dillic-ull  labor  may   lead  to  lucningeal   hemorrhage  or  injurv  of 
the  biain  itself.     Of  the  various  causes  ot"  aci|uire<l  idiocy,  occurring  in  early 
infancy,  we  may  mciiliiiu  geneial  rnalnut rilion,  infection,  to.xic  processes,  and 
mechanical  injuries. 

Symptoms. — It  has  long  been  the  custom  to  divide  the  mentally  defective 
into  three  chisses,  according  to  tbe  degree  of  their  mental  inferiority — the 
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idiotP,  the  imbeciles,  ami  the  foeble-Tninded.  Tlie  classification  is  somewhat 
criidf  and  the  hourKlajics  of  oncK  class  arc  not  clearly  defined.  'J'lie  idiot  cati- 
nM  tie  tjiuf^iit  In  L'lintriil  iiis  sjihinclcrs  tir,  afrnrdiii;^  tn  t*<iriie  writcia,  tn  8]ieuk ; 
Ihe  iijiliceili.'  vmii  talk  in  HTt  inraiitile  miiiiiicr  mid  can  care  ft>r  Ida  iiioat 
urgent  needs,  but  never  readier?  any  liij^her  mental  developiticnt  than  a  child 
or  eiglit  or  ten;  the  Eeehle-niinded  can  apeak  normally,  hut  are  below  the  nor- 
mal in  ponoral  inlellijjenee  and  are  fooHidi  and  crodulnu-!.  Kach  class  naturally 
may  exhibit  many  diHerDnt  decrees  of  mental  impairment.  Tanzi  and  oiIuth 
have  Ruii;;;lit  lo  ninke  a  ditTea-ut  distinction.  Tlie>'  maintain  that  idiwy  is 
due  to  acquired  cerehral  disease,  while  iniljeeilJty  is  cfingcnital,  the  uUimato 
form  of  ftereditary  degeneracy,  and  that  each  fomi  may  show  various  grades 
of  mental  deJiciency.  The  idiot  is  fnndartientnlly  a  sick  person,  outside  wiei- 
ety;  the  imbecile  is  elinidy  a  degenerate,  a;iainj<t  wn-iety.  Tiiift  di8tinctif>n, 
however,  cannot  be  fully  maintained.  'IMiei-e  are  many  varieties  of  mental 
cnfeehlement,  due,  as  lias  hwn  «aid,  to  nianv  dilTcn^nt  cauws,  and  some  of 
these  may  be  distin^Tii:ilied  tdinically.  It  seems  better  to  adhere  to  the  old 
clasjiilication,  and  to  tlcsL-ribe  the  main  features  of  idiocy,  imk-cility.  and 
feehlene»**i  of  mini!,  and  then  to  note  the  diiJtinctive  symptoms  of  the  different 
clinical  types. 

Iniory. — The  iiliot  of  the  lowest  grade  iw  incapHble  of  any  viditinn,  he 
unilerstands  nothing,  he  han  no  ideas,  IIis  fcelinn  **i  hunger  and  lliiret,  even, 
is  defective,  if  not  wholly  absent.  He  cannot  rec<)|||;nize  food  or  take  it  himself, 
lie  shows  no  preference  for  any  food ;  all  tiiat  he  can  do  is  to  make  movements 
of  fiueking  and  swallow  what  18  put  in  his  mouth,  lie  breathes  an<l  makes 
inarlioulaTe  noises,  but  he  rei-opnizes  no  one,  and  cannot  nnden-tand  what  is 
said.  ITe  reacts  little,  if  at  all,  to  jiainful  stiuuili,  nor  dues  lie  appreciato 
IrmU  or  cold,  lie  can  neither  ylainl  nor  walk  nor  make  anv  purjHisive  tnove- 
nu'ut  of  his  limbs,  but,  if  not  puralyzed,  he  may  show  various  spasmodic  and 
irregular  movements.  Auditory  and  visual  stimuli  have  little  effect  upon  him. 
He  eoils  himself  constantly.  The  idiot  of  higher  degrtn?  mny  show  some  ves- 
tiges of  intclligi-nce.  He  may  notice  a  bright  light,  hrilliaiit  colorx,  or  mov- 
ing ri)ijects.  He  licars  .smuihIs  and  nniy  understand  a  few  wi»rds.  He  may 
reject  food  that  is  too  will  or  toi>  hot.  He  caJi  take  object**  awkwardly  in  his 
hauris,  and  perhaps  feed  himself  in  a  gluttonous  manner;  he  can  svalk  in 
an  ungainly  fasiiion  and  he  taught  lo  imitate  certain  movements.  He  sliowa 
a  little  memory,  recognizes  liis  attendants,  and  has  a  little  affection  for  them. 
There  ia  Bonietirdcs  a  little  power  of  attention,  si>  that  he  is  eapahU'  of  a  suihII 
amount  of  training,  but  nut  enough  t^i  onahle  him  to  preienl  soiling  himself 
or  to  (jerftiriii  any  ilefinite  task.  At  timc«  there  are  violent  ontbnrsts  in  wliicti 
lie  seems  in  a  rage  and  becomes  destructive.  In  a  few  instjiiiecs  the  idiot  is 
able  to  repeat  a  few  words,  parrot-like,  but  there  are  usually  marked  disturb- 
ances of  articulation,  so  that  the  words  are  scarcely  to  be  understood. 

Physically,  tlie  idiot  nsiially  prewnts  a  repulsive  a]tpcnran{i'.  Tlie  head 
ia  often  niisHlia]ieri,  vctv  small,  with  a  low.  retreating  forehead  (miero- 
cc]dialy),  or  much  »'rihir;ri.(l.  as  in  hydnMv|»halus.  The  eyes  are  sunken  and 
w^l  near  together,  there  is  often  nysiagniiis  or  slrahisnms.  with  a  vertical  fold 
of  skiu  at  the  inner  canlhus  (epicantJms),  giving  a  Mongolian  asjwct.  The 
pupils  may  ho  unerjnal,  the  irides  diverse  in  color,  or  perhaps  showing  a 
coloboma.    The  uura  are  iU-set  and  badl)  sliajied.    TIk  mouUi  id  lialf  open, 
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llie  (oiipue  seems  too  large  an<!  projects,  tlie  suliject  U  constantly  droolinr. 
and  till"  tt't'th  an*  irret^iilar  and  carious.  Tin.*  whole  face  is  ufily  and  exprep- 
itintilt^KH,  ant)  Dft(?n  distorted  by  griinai-f>fi.  The  linilm  are  ill-ttliafx^d  am)  nur 
show  various  ilernriitititu; — i;[ub  feet,  syndm-tylia,  polviladylia,  eU-.  AuoinaliM 
of  the  genitals  are  also  conimou — frv|>lurelii(lisiii,  liyjMiKjmiliHrt,  etc.  Tl* 
uprriiil  M-nsM  are  often  dcfuelive,  and  there  may  Ix?  atiulgiifiia  or  anie«tiK«a. 
I'sralysis  is  eoninmn,  often  of  a  spu^tie  eliaraeler.  lit  wriuin  forms  of  idKcr, 
epilejitiforiii  attackK  iimy  (Xx-ur  with  f;reater  or  leas  frequency.  Puluiunan 
and  gastrohitesliiml  diMurlMini.'eit  arv  very  readily  protluuod  in  the  idiitl, 
lie  iv  apt  to  suceund>  to  souic  form  of  ]>ulmonary  diseasf,  often  tulierrulai 
an  curly  ape.  In  many  ea.seB  tlie  st-Minl  apiwratus  in  unilev<'lop«.'<l ;  tlw 
idiot  is  impotent  and  sterile,  tlie  female  never  or  very  rarely  nienstruatcs, 
the  uteru«  is  undeveloped;  in  other  caapg,  unfortunately,  the  «i>xual  func 
is  adi%T.  and  tlie  idiot  may  masturlialo  freely  or  i)rocreate  liitt  kind. 

iMBKtii.rrv. — The  iioLecile  is  eapahle  of  a  limited  amount  of  otlucat 
he  fan  lie  laiiglU  tn  e-onlrnl  liis  siphim-tert*,  to  dress  and  feed  liinietidf,  to 
lalk,  ami  u<<e  liitt  bands,  to  read  and  u'rile,  and  to  count-  ImlMKriteis  arv 
ally  baeknard  in  early  childhood;  although  they  uiay  walk  at  altout  the  »vrr- 
ape  &pf,  tlifv  <lo  not  talk  until  nnioh  later,  and  throughout  life  may  sIkw 
uiaiiy  defe<-ttt  in  artieulalion,  stammering,  inaliilily  to  jtromiunii!  ttTtatn  lel- 
tertt,  etr.  H  went  to  selim.l,  their  inaliUity  tu  keep  up  with  other  childrrn 
soon  lioi-onies  evident.  The  memory  is  usually  very  poor,  altliouf;li  they  nttv 
show  a  retnarkable  memory  for  a  certain  clous  nf  facts.  The  attention  is  dc- 
fet'tive.  and  events  seem  to  make  only  a  transitory  impression  tipnn  them. 
They  can  Itf  inHiir-m-ed,  for  example,  by  the  prt^sent  threat  of  ptinishnient. 
but  they  luck  tlic  vivid  menior)'  of  former  punishments  or  the  conviction  thai 
puiiishiiient  is  inevitaliie,  to  prevent  tliem  from  eommitting  the  act 
The  judjrment  is  exeeedinj^ly  defective,  the  reasoning  power  very  slif^lit. 
ore  governed  almost  wholly  by  the  impressions  of  the  moment  am]  m^"! 
gratify  every  impultie  that  )irii:«s.  The  whole  mental  development  i»  thai 
a  little  cIdM.  Tliey  rerrogni/x'  their  eomrailes  and  eurroundinga,  and 
tihon-  a  childiith  affliction  for  those  with  whom  tliey  live,  hut  the  aflTectioi 
neither  deep  nor  laiiting,  and  allhmtgh  they  may  show  some  };rief  at  mj 
tiuu,  it  is  easily  assunp^d.  Many  of  them  show  a  striking  lack  of  HymiialhT 
and  affection,  and  are  dispotseil  to  he  oriie!  to  their  pcti  or  playnuitcs, 
cruelty  8onieiimo«  taking  revolting  forms  leading  to  torture,  mutilation, 
even  to  dfalh.  Tlieir  judgments  an?  all  sii|>erfieial,  and  they  nn-  incapa 
of  any  ahslriiot  ideas  or  gnicrul  com-cptiims.  'I'liey  can  he  nluealei)  onlv 
M  slight  degree.  The  writing  is  extremely  defective,  the  spelling  ba<l.  anJ 
I  hey  tan  read  only  simple  w<»nis,  and  that  very  slowly.  They  wsldoni  are  able 
count  above  a  hundrcil  or  to  get  Iwyond  very  simple  addition  and  Huhtraeti< 
111  their  play,  they  are  [ileasetl  only  with  infantile  toys,  rattl«>,  Mo<-ks 
briglil-ciilnriHl  Imtls;  tbcv  cnnnot  join  in  sports  ntpiiring  concertini  arlj 
i>r  miiiitnil  dexli'rily.  The  ^iime  is  Inii'  in  regard  to  work:  they  <"nii  do  ?im| 
task:*  under  supervision,  but  tliey  can  never  be  trusted  to  carry  out  any  pit 
of  work  hy  tlicmselveft.  Many  of  them  have  no  conception  of  the  truth, 
lie  even  when  tlieir  falseliofjd  is  nhvimis.  Thc\-  wilt  steal  also  with  n  mimi 
disregsrfl  of  dotertion  or  appreciation  i>f  the  ermsiH|Ueneeft.  The  feeding  id 
elianie  or  of  mode«ty  is  also  little  ilcveloijed.    Tliey  exhibit  no  eliame  wl 
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cnu^lit  in  the  commiwion  of  dome  forbiililcn  act,  but  laugh  fooUsbly;  they 
have  litllo  or  no  modesty  in  regard  to  expoting  llic?imsolve^,  and  often  are  ah- 
mtlutely  wiiiiout  t*lianie  in  re;;:irtl  to  sexual  iiiiliilyoiife.  ^nirii'  inibLTilea  ore 
gentle,  quiet,  anil  tractable,  and,  althnuj^h  tiiey  need  nupervUion,  ^ive  com- 
paratively little  trouble.  Otlicra,  however,  are  irritable,  ill-tempered,  rest- 
lesit,  ami  deRtnielive,  nrd  seom  to  delight  in  malieioiiB  niisehief.  They  soitio- 
tinies  are  ira«-ilile  nud  iiiay  lfee<>nit'  vitih'iit  and  danpiToun.  NevertlKflesi*,  tliey 
arp  uKimlly  lirnid  nnil  apppi'liensivo  in  llii"  pn-seiR-e  nf  siipfridr  f<HTe.  Thfi 
iiriliet-ilc  pitnw's  lesg  of  the  pliysiifal  flianictcnsiits  Uiat  have  heen  attributed 
to  tlie  idiot,  ami  he  ntay  simw  none  at  all.  Some  iniU'cik's,  iuJoed,  may  be 
pliysieally  well-shaped  and  even  atlraelivo.  Various  aiionialies.  the  so-called 
eti^niata  of  tlpfji-neratlon,  are  nnf  uneommon.  Tlie  penfiihility  tn  tmicli,  teni- 
jM'ratun-,  and  ]>ain«  the  spciiul  sciineK,  thu  feeling  nf  )uin>,'er  and  tliirat,  may 
be  somewhat  deficient,  hut  are  often  fuHy  deveh)[H.'d.  CuuviilsiiiiiB  and  paraly- 
iii»  are  lens  common.  The  jndwijile  Jh  often  in  gtHid  pliyiivnl  cnndition,  and 
may  he  fairly  h^np-lived. 

In  tills  connection  a  word  may  be  said  in  rocrard  lo  a  sfwcial  clrt!**  of  im- 
beciles, wlio.  altlioii^h  in  otltpr  r<';<|,>oct,s  they  present  tiic  m<'ntal  characterislici 
above  descriU'd,  show  soinewbat  reniarkable  attainments  in  one  special  direc- 
titin.  Thev  are  siuiken  of  as  iiliofn  saravts.  Sdhic  of  them  filiow  a  marvelous 
memory,  nu  ability  to  repeat  lists  of  names,  liatcs,  or  Bcliednles  of  trains  or  uf 
the  lire  department;  others  are  "lightning  laltulalors,''  wfio  can  nuilliply 
six  fig^ires  l>y  six  tigiirea  or  extract  the  cube  root  of  large  numbers  corrcclly 
in  their  lieada  In  a  few  sccondK;  others  fillll  arc  musical  prodigieit  and  can 
play  or  eijig  with  n^mirkalde  skill;  very  rarely  they  fhow  Borne  artistic  ability, 
like  CJoltfried  Mind,  llic  'Sals'  Itapliwl,"  who,  altlmugh  indocile,  was  a 
successful  painter  of  caU.  In  every  institution  for  Idi<»t8  there  are  a  ccrlnin 
number  of  inmates  who  have  some  faculty  ck-vehiped  considerably  above  the 
average  of  their  ollwr  mental  endownicnls,  without,  however,  attaining  tltc 
remarkable  ahility  of  the  uHol  samrit.  Kven  with  the  tdlot  samnt,  his  knowl- 
edge is  sterile:  he  can  plav  mar\cl(ii[sly,  like  Blind  Tom,  Ijiit  he  lia.s  no  critical 
ap[trccintion  of  music,  (.-flnnol  com|Kifie,  !ind  inerhitjis  t-annot  n^ad  a  note;  lie 
can  iwrforni  wonderful  calculations  with  lightning-like  rapidity,  l>ut  he  has 
no  conception  of  true  matlicmalici*,  algebra,  or  geomctrj' ;  he  remendicrs  a 
IHii-teiitriiis  niiiidii-r  nf  useless  factf,  but  he  cjin  draw  no  deductions  from  tlKin  ; 
liis  mental  gifts  are  merely  a  psyrhologleal  curiusity. 

KEEDi.iiXKss  OP  MiMi. — Tlic  feeble-iiiiniled  present  all  degrees  of  mental 
enfeehlement.  from  the  imliccile.  on  the  one  lintid,  to  the  normally  stupid  iier- 
fion  on  the  other.  It  ifi  ohviously  a  difiicult  matter  to  make  any  definite  Iniuiid- 
ftries  for  tldfi  cla-is,  and  Bf»metimea  it  is  hy  no  means  easy  to  deteruiinc  the 
status  of  the  individual  cose.  The  nensihilily  and  perception  ore  ciften  com- 
pletely normal,  the  memory  i«  usually  fair  and  may  sotnelimes  he  nurpris- 
inffly  good.  The  feeble-minded  arc  often  seemingly  alert,  active,  and  <juick 
in  thf^ir  response*,  make  a  good  appearame  on  Jir^*!  acipiaintanre,  are  cheerful 
and  attractive,  and  someliineH  fairly  skilled  in  certain  handicrafts  and  super- 
ficial acuompli.thnicnts.  They  may  even  have  the  remarkable  attainments  of 
the  idiot  savant.  They  lack,  however,  the  jmwcr  of  conccntraiwi  attention. 
and  there  is  usually  a  verv-  striking  deficieney  in  judgment.  The  mentiil 
failure  ia  often  noticeable  in  the  later  vears  of  school  life.    They  keep  up  with 
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till'  average  in  the  lowest  classei*,  but  in  two  or  three  years  they  eeem  to  reiih 
tlie  limit  of  tiieir  |w»wer  of  acquiring  scliool  knnwletl^;  they  may,  for  ei- 
ainple,  learn  to  inlil  and  tiuhtraet  fairly  well  and  perhn|>s  IxHtjnie  familitr 
with  the  iinilti[>li(-]itic)n  tahic,  hut  most  of  them  find  long  division  an  iDip(«- 
sihie  barrier,  'i'liey  eonietimes  cannot  ac(|uire  very  simple  geograpliiiil 
knowledge,  the  location  of  neighboring  towns,  and  the  method  of  getting  to 
them.  It  is  often  hoiwless  to  trust  them  to  perform  any  definite  piece  of  work; 
a  foelde-niinded  girl,  who  has  been  taught  to  cook,  and  who  can  eiwk  vert 
well  under  sujMTvision,  if  left  to  herself,  may  xiw  salt  instead  of  sugar,  or, 
after  the  dish  is  jirepared,  may  pay  no  attention  to  the  oven  and  let  it  Iwra 
to  a  cris]>.  Jluny  of  them,  however,  show  considerable  skill  in  certain  foniy 
of  handiwork,  and  even  consitlerable  ingenuity  and  persistence  in  carivin? 
out  some  sj>ecial  plan.  There  is  usually  a  marked  failure  of  the  |njwt'r  to 
generalize  and  to  comprehend  abstract  ideas;  the  imaginative  [Mjwer  U  also 
far  inferior  to  tlie  average.  Many  imbeciles  have  a  certain  tenilency  to  fan- 
tasy antl  to  invent  curious  explanations  and  tales,  hut  they  lack  ability  Id 
form  a  rational  hyjmtJKsis  to  explain  any  phenomena,  or  to  imagine  the 
conse(|uences  of  llieir  actions  or  the  necessity  of  providing  for  future  nee<k 
Their  conversation  and  tlic  range  of  their  ideas  show  shallowness  and 
puerility;  their  reasons  are  those  of  tlie  child.  Like  the  imlKH-ile,  thev  are 
vain,  credulous,  and  timorous.  They  are  often  affectionate  in  a  suwrticiil 
way,  but  llicy  may  also  be  cruel.  P>tliical  cemeeptions  are  frefjuontlv  deficient: 
they  fail  to  <-(»mj)rehend  the  trutli,  they  have  little  regard  for  the  rights  cf 
I)ro|>erty,  and  show  little  or  no  motlesty.  (.Iredubms  and  easily  influencerl. 
they  are  easily  led  astray.  Many  feeble-minded  young  girls  readily  give  them- 
selves til  the  first  conier  and  Inn'ome  j)rostitutes,  and  many  feehle-miniled  Imv?, 
iiicapiiljle  of  wnrking  sicinlily  without  sujiervision,  liccome  criminals  or  tramiK 
X'arintioiis  of  the  enioiional  mood  are  not  uncommon — jK'rio<la  of  mild  excite- 
ment or  depression,  s<imetiuies  jx-rioils  of  apathy.  In  some  of  the  more  intel- 
ligent aclual  ilelusions  may  occur. 

The  physical  eomlitimis  may  not  show  any  departure  from  the  normal. 
Smiie  of  the  reelilc-niintled  are  pliysically  well  <leve]oiK'd  and  attractive,  and 
iiiav  he  stniii;^  and  rolmsl.  Others  show,  tn  a  less  degree,  tlie  conditions  uien- 
lioncd  umlei-  iiiiliecility. 

MoHAi.  Ixswnv. — .\ltliongh  in  the  majority  of  cases  the  failure  to  appre- 
ciate moral   disi  iiicl  ions  gncs  liiuitl    in  haiul  with  the  general    intellectual  ^le- 
fecl.  nevcithi-less  llicn-  are  eases  ill  which  the  moral  defect  pre<l(>ininates.     I:i 
most,  if  not    in  all  these  ca-ie-i,  1o  which  the  much-discussed  name  tif  "  iiiond 
iusanttv  "  has  been  gi\eti,  eaiefiil  investigati<ui  will  reveal  a  considerable  intel- 
leclual  ilefeci  ;  hul  il  is  iie\i'r( licless  true  tiiat  the  intellectual  defect  is  far  less 
evident,  ami  lliai.  In  ilie  oiiliiiary  observer,  the  patient  may  seem  of  averagi* 
iiitenigeiiee.     Sucli  patients  may  even  get  through  the  ordinary  schools  fairly 
well,  ami  perliaps  slmw  simie  aliilily  in  certain  directituis,     l)n  the  ethical  side, 
however,  tliev  seem  wholly  lacking  in  any  ap))reciation  of  right  and  wrt»ng,  ihev 
show  no  alfection  toward  anyone,  nix;  cynically  indifferent  to  the  sutferiiigs  of 
others,  ami  are  utterly  seKisli  and  cruel.     They  ehow  no  contrition   for  their 
acts,  no  appi'ecialioii  of  I  lie  conseipiences,  except  as  they  may  cause  thenise|vi>s 
])ers<Mial  sullVring,  and   iio  persuasion  can  convim-e  tilcm  that  their  l>ehavior 
is  wrong.     Tlieir  sellisliness  ami  ciuelly  may  lead  to  the  commission  of  vari- 
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ous  criminal  acts,  acme  of  which  may  show  nu  ab.4oliitel3'  coM-hlomle'l  iihliT- 
fereiKc-  tu  tin'  snircrlnfiis  of  imiii  or  It-nM.  TUcy  art-  im-apahle  of  Ic«<lijijj;  an 
tinlttrly  lifi*  or  ]iurKuiii*(  iiity  i^tciiilv  <H'>'U|Viti(iii.  They  art!  irrituhh*  anil  viii- 
(liflivt  yet  Ihey  nny  soniL-lirm's  iiuii|iahlo  i>f  c-arrying  oul  any  intcllifiiMit  phirw 
tu  gralify  {hfir  n'\t'iij|;t'rul  iii!|nilsts.  Tlay  yii'lil  reiulily  to  iiii|nilsL'!*,  are 
BoiiiL'liiiu'a  tliildish  an'l  irrntifJtiiU  in  llicir  ulcaa.  are  unduly  «usc<;i)tihle  to 
drugs  and  alcohol,  ami  Ihcir  sexiial  iiiipulws  which  arfi  often  exagf^eralod, 
may  Im*  |M'nTrtoci  (Sadifini).  Tln\v  bIiow  various  stij^mata  ot  degeneracy  an<! 
UHUully  lU'ifL  into  Ihe  irriminHl  i-las.^ — llie  "  Ipom  di;IiiH|uent*  "  {"  I'uomo  ite- 
linijuenle")  of  the  Italian  irinunfilogisls. 


Clinioal  Tii'rKS  ov  Idiocy 

Cretinism, — This  is  due  to  loss  of  function  of  the  thyroiJ  gland,  whicli  is 
caused  eitlicr  hj  a  congenital  ajilaRta  of  the  inland,  injuries  to  the  thyroid, 
or  a  sppcific  endeiriic  diw-nse  of  tlif  g^land.  Krideinic  i;oiter  prevail*  t-siK'eiany 
in  (he  eentral  Aljw,  iil-so,  latt  losv  frwiucntly.  in  the  ('nr|mtliiaiic.  llie  ryrimeos, 
tile  rnnuntaiii  dijtiricta  of  Central  and  South  Anierira,  and  llie  Hiinalayae. 
Sjhorndio  cretinimn  may  txcur  in  all  ])art«  of  t!io  world,  and  Oslet'  has  col- 
lected many  «isi«  in  the  tTnik-d  Slatoji.  TIks  affection  cnmea  on  in  iDfnney, 
iind  in  iln  Hinerer  forms  the  (■i)riili1  inn  in  iininislakahlo.  Tht^  vicUnis  are  short 
nnti  srjuni  rif  lijiinr,  oflen  liwarft*,  willi  tiri)niint'iit  Ijt'jjy.  "  hhililier  lijis,  re- 
troussf'  noH:  sunken  ut  the  root,  wide-open  mouili.  lolHiij;  lun^ue,  small  en-s, 
hair  <'lo(r«d,  with  swollen  lid^,  stolid,  cxpre^^ioides^  face,  ami  inuddy,  dry 
skin."  Tlioy  arc  idiotic  and  i>fteri  nnahh^  in  talk,  walk,  nr  tdnnd  alnmi.  fn 
the  milder  enws  the  las,  waxy  skin,  the  pmininenl  abdomen,  ami  the  failure 
of  dfV('loj)nienl  iiiny  sujiirest  Ifie  itiuiiuoHi.-i.  Closi'ly  idli(*d  to  tliesM*  eoiiditioua 
i»  the  niyxcedoniainuB  infantili^'ni  (U'seriticd  l>y  French  mitliors.  The  suhjoct 
prcwrves  the  ]>liy»ical  and  mental  eliaraclrrijiticiJ  nf  n  (rhild  of  ten  up  to  the 
ajte  nf  tliirty  or  ovi-r.  Tlie  s{!xiial  oij^hhs  are  und)'\elit]M'd,  and  the  w-i'Mndary 
t*esnal  elianutcrislics  fail  to  appear.  A  i-an-fiil  exaniinalion  will  iiften  reveal 
t^li^^lil  iiidicalionri  of  iiiyMt-deina — tlH'  diriiiiiiitioii  \n  sv/.v  or  Hhsciur  of  llie 
thyroid,  the  Ihiek  lips.  tUiek,  dry  skin,  enarse  hair,  etc.— thus  dif»lin;^iisliinf; 
it  fnini  the  anj.noplai-tic  form  nf  infantilism  due  to  defoclrvo  devclupirtenl 
af  the  arterial  syxteni. 

M'iUff<ifiitii  I'lii/ri/. — 'J'liiii  form  of  i4li'H-y  derives  itd  name  fnun  tlii>  fact 
thiit  llie  (liild  nscinliles  tlie  Mori;;olijin  type.  There  is  a  ;;t»neriil  arrest  of 
developnicnt.  The  head  is  small,  flatteneil,  npynimetrieal,  and  hraehywijliulic, 
the  Iwwe  of  the  skull  sluirtened,  the  fiic-e  flaltcnc^I.  the  fheitk  ttones  lironrl  and 
Hat,  the  notw  small  and  tlat.  tfic  pulpeliral  'vpiiinjj  oMique.  with  a  vertical 
f«dd  of  skin  at  the  fpiranfliiiR.  tlie  cheeks  red,  the  hands  short,  stumpy,  anti 
cyanotic,  tlit!  tou^'iie  e[dar<!cd  and  tleeply  fissured,  the  naital  re^pirntion  im- 
I*ded,  and  other  i4ti;^inata  of  degeneracy  are  etmimun.  Congenital  heart  <lift- 
ease  is  very  coiuniuii.  There  lire  ofh-fi  |HfrJudrcnl  variatiom*  iu  the  mental 
cjnidilion,  niid  the  defect  is  npt  to  increase  rapidly  hIimhI  the  neliool  aj^e.  They 
rarely  live  to  arJult  aye. 

Kpilf.piir  lilimrj. — TliiH  form,  as  Ihe  nnnu-  implies,  is  attended  with  fre- 
quent eonvulsious,  and  may  be  regardo<l,  perhaps,  ai«  an  oxtreine  form  of 
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epilepfiv.     It  may  occur,  liowcver,  in  coiiuection  willi  various  leaions  is  U« 
brain,  syphilitic,  vascular,  e(c. 

Varalytic  hHoctf. — This  ia  merely  the  mentAl  manifestation  of  the  lonn 
j)rofoiimI  injury  X**  tlie  hrain  which  fmuftimos  oc<urs  in  the  «frfl»ral  p*rat"<» 
of  cIiiliiriMi  (sif  pagt*  -I'^.i),  anil  cspcvially  in  cercluiil  ilipli-yia.  The  Inlitr  nui 
annii'tiim-s  a|»|iciir  Ji:i  x\  prngnsMivr  ilis<_*arti'  iu  ncvt-ral  iiu'iiiIkts  nf  thr  familr. 
Churciforii]  arid  itllit't'iid  nutveuitmU  are  uomniun,  ami  n-uivtiUiurii^  uIhj  woit. 
9o  tbat  a  paralytic  idiot  may  also  bo  epileptic.  The  iiieiital  conditioDS  in  tber 
two  roniii*  of  idiotry  vary  >rrt>atly  in  degree. 

Uiidruti'plmVu-  Itliaitf. —  (Set  Ihe  chapier  OD  Ilyrtroeephuliw,  JMg^  557.) 

tiifatitilf  !}i'meniui  [Itfiin'titia  jirminissimti). — (.'aw-s  Imvi'  ln'pn  n'pf'TlrJ 
in  whicli,  afler  the  chlUI  lias  iJevcloi>ccl  nornially  to  the  age  of  three  or  ("wr, 
dcnic-ntia  rapidly  developLMl,  which  Increase^l  to  profound  iiliwy.  KxritPmeDt. 
8ten?<jty|K>d  ntlit(idei<,  tic-tike  rntivemeats,  and  U»a  of  apeecli  are  cfiiuUiu 
8yiii}>lojiirt.     It  may  Iw  a  form  of  dementia  piu-eox  uccurriiig  very  «*arlv  in  li(t 

AviaiiroUr  FnmUff  Iititny. — This  ft»riii  of  idiocy,  (ir«t  iiotfil.  bo  fur  n«  iii 
ocular  iiianifet«latiiititi  are  (H)nLi-rned,  by  Tay,  and  later  fullv  JcHrribed  br 
Sachrt,  usually  wu-iin;  in  several  niemlwrs  of  one  family,  and  Iia^  t)iUi>  fir 
been  filiHiTved  iinly  anionji  Hebrews.  The  children  aa-  lK)rn  healthy  and  »)• 
ve]\  up  to  the  a^e  of  fmir  to  (.ix  months.  Tiicn  they  l>C4^-oiiie  Itidlt^sv  aial 
apathetic  and  t>liow  si^n  of  failure  of  virion.  They  suun  lieeonie  paretic  or 
paralyzed  in  the  jjreater  part  of  the  body,  the  paralysis  being  either  flacriil 
or  8[ia«tio.  The  reflexes  may  he  normal,  defieienl,  or  inen>aseil.  Thev  U.*- 
eorne  lotally  hlitid,  and  the  oplitliidnintrope  shnws  a  clierry-red  spot  io  ibt 
region  of  the  niarulii,  with  yulwetjuent  atrophy  of  the  optic  nerve.  Therf  i* 
often  unusual  seneitivencfui  to  sound.  The  child  heconies  marantir  and  did 
at  the  «^'  of  two  years.  Spielnieyer  and  Vo^t  have  de»fribi>(1  n  juvenib 
form,  hefjiutiiii^r  bc'tuccn  llie  a>;«s  nf  t-ijjlit  anil  twelve,  and  I'MTurriiig  in  olfwf 
thnn  llehnnv  fainiliert  ns  well.  The  children  lie<-fime  blind,  Init  there  are  M 
chaniji's  in  Ihe  niHcnlar  re^^ion.    They  die  in  a  few  years. 

Pathology. — The  pathology  nf  idiwy  and  imbecility  is  exCTwlio^Iy  rirM, 
as  has  alreii'ly  lieen  said.  In  some  cases  few  or  no  changes  are  tn  he  foanJ 
ill  the  bniiii.  'IMiis  Is  the  ca.'^e  with  eretinii  and  other  fnnuK  of  iiliocv  doe  to 
affections  of  tlie  {jliiiiduhir  pysteni.  T!ie  pathology  of  Ihr  Mungolian  type  ft( 
idiocy  is  oliscun.-,  but  llien-  may  be  a  geiierul  hv'pitp)a.<4iH  ami  diiiiinution  in 
the  »ixe  of  Ihe  brain,  and  retarded  development  of  the  bonea.  It  lum  i^ta 
thouglil  that  there  was  souie  defe<tive  activity  of  the  tliynii<i  ^Innd.  bat 
this  is  uncertain.  The  pathology  of  the  epile]>lic*  and  paralytiir  fiM-ms  *i 
idiocy  is  very  variable.  In  the  first  place,  wc  niav  find  the  vari<iii8  rhangR' 
which  give  rise  Iu  cereliral  iufiiniile  jtaralyaifi,  moiiingeid  ami  itilracraDnl 
hemorrhageg,  c^'st  formations,  tliromliolic  or  embolic  softening,  tuiuon.  an^ 
eeeondary  porencephaly.  Beyides  the-se  tliere  iriaj*  iie  various  fumisi  of  atr>"'  ■ 
lobar  and  diffuse  sclcrotiis.  alTucling  certain  convolutions,  an  entire  lobe. 
even  a  whole  liemispliere.  In  rare  instanf^s  tlie  sclerosis  may  assiitne  n  hvper- 
trophic,  Ininirose  form.  1'lie  hmiii  h  dense,  often  sonu'what  enlarged,  aoJ 
heavier  than  normal,  and  nodules  of  sclerosis  nmy  Ite  felt  througlniui  tlw 
hrain  and  may  Ih<  stH>n  piolruxliii^  fnun  the  surface,  w|iii-li  oftfMi  has  a  dis- 
tinctly nodular  appcanmce.  These  nodules  of  eclertciis  are  due  t"  a  hyjwr- 
ptasia  of  neuroglia  with  abnormalities  in  the  c«ll  formation,  and  are  akin  u 
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actual  glioma.  In  Uiese  ca^cs  tumors  are  mmetimcs  founil  in  tlte  heart,  tlie 
kidneys,  and  the  skin,  wlikfi  imiy  erml>Ie  the  ilia>;tnisi>i  to  he  maiJo  diirinj:  life. 
Thp  nodules  ocnir  in  Uk-  siiniitiil  of  the  fonvoUitions  iiiuJ  in  (ln^  ujills  nf  llie 
lateral  ventricles,  wliile  the  c-iian^cs  in  atropine  i^-lerosid  are  more  niiirke<l  at 
the  bottom  of  the  gulci.  In  both  forms  of  sclerosis  the  vascular  system  shows 
comparatively  few  changes.  In  arldition  to  this  all  forms  of  malforniationii 
of  the  lirnin  may  uifiir.  Tho  aiiem-ejdialons  rhiUl  seltloin  lives  more  than  a 
Tew  liiiiirs  hilt  euHi's  iH-ciir  in  which  i-ertain  parts  tif  Ihe  hniin  arr^  iHekiiig — 
the  corpus  i-allosiiiii,  tin-  a'rt'tielluin,  etc*. — and  sometimes  the  siihjei-t  may  live 
for  some  lime.  In  many  instances  the  brain  is  abnormally  smalt  (micru- 
ceplialy),  and  the  coTte.\  may  sJiow  very  few  convolutions,  or,  in  rare  instances, 
may  be  tjiiile  smooth.  In  other  easet;  tlie  limin  may  be  unm^ually  lar^e  (mac- 
riu'i'pbuly  >.  Tliis  is  iliie  eilher  to  lij'dniit-pliHliir^  ('/■  *'•)  "^t  to  liyiH^rtrnphic 
eelerosis.  The  ctiurges  in  aniaurolie  family  idiocy  are  ehiofly  mien)Bc<»pic. 
Tjterti  are  apt  to  la'  certain  aiuimalies  in  the  ari*aiigemeut  or  the  fistiuriiS  and 
convolutions,  indicative  of  defective  cerebral  development,  hut  the  cliief 
change  is  a  dcfteneration  of  all  the  ganglion  cells  tbrouijhout  the  central 
nervous  system,  the  enriex,  the  r-ranial  nerve  nuclei,  the  firny  niatter  of  the 
cord,  and  even  the  ppinal  gan;;liH.  There  is  sweiliup  of  tlie  cell  bodies,  the 
dendrites,  and  Ihe  liyalophLsni,  H-ilh  ile^^tnu-lion  of  the  nenroniirilhe ;  bul  the 
swelling  does  not  affect  the  axis-cylinder  processes.  There  is  in  adrlition  a 
degeneration  "f  libers  in  the  wliite  inutlcr  of  the  liemi-tplieres  mid  of  the 
pyramidal  tracts  from  the  internal  capsule  to  tlie  spinal  cord,  which  Sachs 
believes  to  be  due  to  arrosled  ilevelopment,  the  child  having  a  very  limited 
eapneily  for  normal  devcUppment.  The  precise^  nataire  of  the  disease  i?  still 
uncertain.  It  is  not  duo  to  sypliilis  ami  not  of  toxic  origin.  The  changes 
in  Iht'  juvenile  form  are  similar  in  character. 

Prognosis. — The  prognosis  of  iditniy  and  imbecility  is  dependent  upon  the 
tj-pe  of  the  disease  and  the  severity  of  the  condition.  In  cretinism  and  myx- 
aNiematous  infantilism  remarkable  resnltK  have  licfsn  obtained  by  the  admin- 
istration i»l"  liivniid  preparations.  The  physical  apjieiinmre  has  ImH'u  cm- 
pli^'Iely  chiingfd  iind  tlir  jiiitii'iil.-i  have  made  teiiinrkahUt  ]M'ogres<t  In  mental 
development.  If  the  trouble  be  of  syphilitic  origin,  distinct  benefit  some- 
times follows  antisyphilitic  Irealmcnt.  With  tliesc  exceptions  the  probability 
of  cure  is  very  slight,  and  little  can  be  done  in  the  way  of  benefit  in  the 
severer  grades  of  idiocy,  hut  in  the  niilder  grade?!  very  nmch  benefit  can  he 
expected  fmni  proper  educational  methods.  As  a  nile,  the  idiot  and  many 
of  the  imbeciles  are  sliorl-lived,  succumbing  I»ofore  thirty  to  pome  iatercurrent 
disease. 

Diagnosis. — Tlic  diagnosis  of  the  more  pronounced  forms  of  idlucy  and 
imliecility  is  usiuilly  eat^yy  after  the  child  has  reached  the  age  of  twii  or  llirce 
years.  Tlie  osjiecl,  thn  inability  In  talk,  the  motor  disurhances,  and  the  lack 
of  intelligence  are  itianifesl.  iinlicfltions  rjf  the  defective  condition,  and  the 
djiignosis  i.4  iiftch  fiicilllateil  hy  Tnalformations  of  the  Itoad.  paralysis,  con- 
vulsions, and  stigmntn  nf  ricgcricracy.  The  rapid  mfiilal  failure,  parisis,  ami 
marasmus,  and  Ilie  occurrence  in  wvernl  cliildrcn  of  one  Hehrew  family  will 
often  make  it  possible  to  diagnosticate  amaurotic  idiocy  withonl  the  4'orr»jhom- 
tive  proof  afTordt'd  by  the  ophthalmoscope.  The  diagnosis  of  the  higher  grades 
of  imbecility  and  feebleness  of  mind,  and  especially  of  so-called  "moral  in- 
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sanity,"  is  more  difficult  and  also  far  more  important.  The  symptoms  often 
do  not  attract  notice  until  the  child  hag  reached  the  school  Age,  and  pertiape 
not  until  toward  pul)erty.  A  careful  study  of  the  child's  intellectual  powers, 
often  with  the  aid  afforded  by  an  intelligent  teacher,  will  usually  reveal  the 
mental  defect.  In  certain  cases  of  "moral  insanity''  the  diagnosis  may  be 
possihlo  only  after  prolonged  study,  after  due  consideration  of  the  motiTeleas 
acts,  the  lack  of  contrition  and  any  ethical  feeling,  combined  usually  with 
more  or  less  mental  deficiency.  The  special  features  of  the  diflFerent  forms  of 
idiocy  have  heeii  cnnsidered  above.  It  is  important  to  note  any  indications  of 
hereditary  syjjliilis,  and,  where  the  question  of  sypliilis  arises,  to  use  the 
Wasserniann  test. 

Treatment. — Cases  of  sporadic  or  endemic  cretinism  and  of  myxoedematoos 
infantilism  should  Iw  given  the  thyroid  treatment,  as  in  other  forms  of  mn- 
cedeTna  (</.  i'.).  This  may  have  to  be  continued  for  years.  Under  this  treat- 
ment many  cases  have  been  practically  cured,  but  it  is  important  to  b^n 
the  treatment  in  early  life  so  that  the  child  may  develop  normally  and  obtain 
an  education  in  the  earlier  years  of  life.  The  thyroid  treatment  may  also  be 
tried  in  cases  of  Mongolian  idiocy,  but  the  results  are  less  manifest.  In  cases 
of  syphilitic  origin  nmch  benefit  is  sometimes  obtained  from  the  use  of  anli- 
Bj'philitic  remedies.  In  rare  cases  of  traumatic  origin  trephining  is  sometimes 
indicated.  Surgical  procedures  in  microcephalic  cases  (linear  craniectomy) 
are  of  no  avail.  Aside  from  the  niy.xcedeinatous  and  syphilitic  cases  meilicinal 
treatment  can  aci-oniplish  very  little.  In  many  cases,  however,  very  remark- 
able results  may  be  oblained  from  suitable  educational  methods,  such  as  are 
employed  in  the  best  institutions  for  the  feeble-minded.  The  patients  are 
lauglit  to  ciire  for  themselves  and  to  work  under  supervision,  so  that  tliej 
bcioinc  partly  ct  wholly  self -supporting.  In  some  instances  they  can  be  so 
developed  that  they  are  able  to  go  back  into  the  world  and  care  for  themselves 
Many  of  tlie  feeble-minded,  however,  especially  young  women,  are  so  apt  lo 
be  led  into  evil  practices,  and  many,  too,  are  morally  so  defective  and  have 
such  evil  tendencies,  that  it  is  essential  for  the  welfare  of  society  tliat  tliey 
should  be  |)ernianently  under  restraint  in  some  suitable  institution  for  tiie 
feeble-miniled. 
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PELLAGRA 


t'ELLAnRA  h  a  noncomnm nimble  diivnffp  with  di^rntive,  cntanonus,  and 
cer(?Lro-sf»inal  fviiiidMnm.  Siin-e  IltOT.  iiHMlit-a]  inlerrtit  in  it  Utia  becimie  (;n'«tly 
aroused  in  Ihc  Unitoil  Sinlcit,  iKH-atisi'  il  liim  Ihh^ii  fouiul  tn  Ik>  (piite  cxicnttivc 
in  tin?  Snulli  and  In  apjiear  nc-rusioniilly  I'lscwlifiv.  It  Iiiii*  heeri  ri.*iHjrte(l  frimi 
(hirtcrti  Slali's.  Tlio  )jr«ii4  t<»lnl,  Iikwi'MT,  is  pi-dluil'lv  not  wry  lar^iu.  <'.  H. 
l-avindvr  Ix'lit'ves  tliat  iIkti-  ari?  ^'»nio  Jii.tn>U  or  r^.iU'i)  casics  in  the  United 
StatoK,  tut  i'(Hii|»)ri'd  with  an  aiuiual  total  of  350,001)  c-a^ra  of  typlinid. 

There  h  a  ditttiiu-t  relfltion  IkiIxvwh  Indian  i-orn  nr  maize  and  pellaj^. 
The  digt'aee  was  Hri*l  dcscrilicd  in  Europe  about  tlie  tinip  that  maizi-  In-gan 
to  !«■  II  sta|ilf  iirtii'ly  of  diet.  It  is  found  in  the  north  of  Italy  and  Spain, 
in  the  souili  of  France,  and  in  Hounianin.  Il  prevails  also  in  K;o'P*  ^nd 
exists  to  some  extent  in  South  Africa.  Predisjioaing  causce  are  |)ovcrty, 
worry,  had  houninp.  alcoholism,  and  the  like;  hut  everywhere  the  essential 
foetor  i»  the  haliihiat  tnp>.^tioii  id  daina^ied  ihriw.  Tht>  |>p»!:Hnts  of  southern 
Italy  arc  more  wrelclicd  tfiaii  llmsc  r>f  Ijimdjardy,  Imt  th'T  escape  peSltitfra, 
while  in  the  north,  where  the  season  is  le**  favorahle  to  ihe  thorough  ripen- 
ing of  the  com,  pellajjra  prevails.  In  some  plares.  mch  a^  Bnrjriinrly,  wliere 
the  oliinate  is  nut  vory  fjiviirnMe  for  niai/.o,  yet  the  ^rivatent  iiire  i«  laki^n  to 
dry  il  before  stnriiifj;.  lliere  is  no  pelhigra,  cxcejit  after  a  jmrliuiilarly  liad 
harvest  (Allbntl).  l)oulvlk'ti»  there  have  heen  many  t-nses  of  jH-'llfiirra  in  the 
United  States  for  years  Iwfore  Searcy  and  other*  called  attention  to  its 
existence,  Imt  it  is  aftirnuKl  that  of  htc  our  raniierin  have  1)een  lo8t!  careful 
than  fonnr-rly  to  allow  Ihe  ears  of  i-orn  ti»  niaturc  fully  l>pfore  harvesting 
theni.     Sandton  accuser  the  cand  fly  of  transniiltiii;;  llie  disease. 

The  exact  nature  *4  the  jxiison  in  unsettled.  Il  is  pniltahly  a  toxin  gen- 
erated in  the  corn  hy  a  funpis.  It  has  heen  augfrcsteii  that  the  toxin  develops 
in  the  intestines  on  a  diet  of  spoiled  corn.  The  possibility  of  an  infection  has 
heen  ihonjrht  nf.  Nidmlf;  report.*  the  findinp  of  a  Piwire-licarin^  hat;torium 
which  survived  steaminn  for  two  luairs;  and  Wood  s|K>aks  of  a  strepto- 
bacillits  which  resisted  a  leinperHlurif  of  im**  (?.  for  one  hour.  Such  genna 
might  infect   the  uastrolnteslirial   trad   denpite  cooking.      Protozoa   nrc  also 

Domestic  aniinals.  i>xce])t  swine,  are  piiij^)ned  hy  hcinj;  fo«l  on  had  com. 
In  human  l>einps  wotnen  are  ponicwhat  more  often  iitTecicd  than  men,  and 
adults  in  nitddlc  life  more  often  than  ehildron,  althotijCfh  the  disease  ia  not 
rare  in  Ihiwe  ovi-r  l^-ii  years. 

Tlie  palhologifiil  cbjuitrc*  are  fatty  degeneraiiun  and  atrophy  of  the  vis- 
cera; atrophy  oud  ulceration  of  the  intestines;  atrophy,  scleroaii,  and  pig- 
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mentation  of  the  skin ;  degeneration  of  the  spinal  cord ;  and,  generally,  in- 
volvement of  the  membranes  of  the  brain  and  cord   (Bellamy). 

The  early  symptoms,  which  appear  in  the  spring,  are  lieadachc,  vertigo, 
languor,  depression,  anorexia  or  bulimia,  salivation,  stomatitis,  and  a  smooth, 
red  tongue,  often  with  bluifili  specks.  There  is  dyspepsia,  witli  nausea,  vom- 
iting, and  intractable  diarrhea.  Sometimes  nurses  make  the  diagnosis  from 
the  stools,  whicli  are  slimy,  green,  and  of  a  peculiar  offensive  odor.  The  tem- 
perature is  siibfehrile.  Tlie  knee  jerks  are  usually  increased  and  often  un- 
equal. Ill  ten  or  fourteen  days,  there  appears  a  symmetrical  erythema  on 
the  parts  of  tlie  body  usually  exposed  to  sunlight  (Imt  not  absolutelv  con- 
fined to  such  parts).  It  is  seen  on  the  hands,  arms,  face,  neck,  and,  if  the 
person  goes  barefoot,  tlie  feet.  It  is  much  like  sunburn  or  like  a  bum  of 
the  first  degree,  but  the  subjective  disturbance  is  less.  There  niav  also  be 
vesicles  or  bulla>,  and  the  latter  may  leave  indolent  ulcers  (irlXXa,  skin,  aypw. 
malignant).     The  blood  shows  no  characteristic  changes. 

Toward  tlie  end  of  summer  tlie  disease  abates  and  during  the  winter  tlie 
patient  may  seem  perfectly  well,  but  the  6ynii)tonis  nx-ur  with  the  spring. 
The  spiiuil  synii>tom8  include  para^sthesia?,  paresis,  paralysis  of  the  hiatlilcr, 
a  paralytic  or  spasto-paraplegic  gait;  the  cerebral  or  mental,  vertigo,  epiiepli- 
form  convulsions,  confusional  insanity,  and  dementia.  The  final  stage  is  one 
of  wasting  and  cachexia,  terminated  by  diarrhea. 

There  is  an  acute  form,  with  pain  in  the  epigastrium,  headache,  nausea 
vomiting,  severe  diarrhea,  with  bloody  stools,  fever,  delirium,  and  a  tvplioid 
course,  terminating  fatally  in  ten  days  or  six  weeks. 

As  to  prognosis,  the  earlier  the  case  is  recognized  the  t>otter.  The  chronic 
tyjM;  without  mental  involvement  has  the  Ijest  outlook.  The  rocovery  of  pa- 
tients wiu)  have  .suffered  for  three  or  four  seasons  and  have  iK'come  insane 
is  iilmost  hopeless.     The  acute  typhoid  form  usually  does  not  rec-ovcr. 

It  i."*  highly  desirable  (Imt  the  physician  should  be  able  to  make  the  dia*'- 
nnsis  cjirly.  independently  of  any  cutaneous  lesions,  for  these  are  n^it  tlie 
first  iiiaiiilVstations  of  the  disease,  and,  furthernmre,  some  cases  are  said  to 
nciiir  without  tlicni  {pi'lhiijra  slm:  jit'llatjra).  The  "bald"  red  Imiijue,  tin* 
ohslinali'  iliarrliea,  and  the  cxaggciated  knee  jerks,  may  \>e  emphasized  in  this 
fonncili'in.  There  is  little  donlit,  .says  Ijjvimler,  that  jwllagra  ha.<  existed 
in  the  snntln-i-n  United  Stales  for  at  least  twenty-five  or  thirty  years,  an<l  l«een 
regarded  as  an  utiu.-=iial  Tiinnifestiif ion  of  tuberculosis,  syphilis,  miliaria,  acule 
delirium,  hookworm  disease,  dermatitis  exfoliativa,  eczema,  and  the  like.  All- 
hntt  mentions  the  possible  eonsideralinn  of  general  paralysis,  tahcs  dorsalis. 
leprosy,  and  .Vddison's  disease.  Doubtless  in -most  cases  the  di.scase  will  Iw 
reeiigttized.  il'  it  is  borne  in  mind. 

TimUnient  demands,  above  all.  a  change  to  jiropcr  hygienic  conditions- 
No  rnaize  wliiile\or  slmuld  be  eaten.  There  is  a  jKissibility  that,  in  the  sick. 
good  enrii  niay  peijietiiale  or  renew  the  disease.  The  blood  scrum  of  cured 
cases  has  been  snceessrnllv  used  in  the  treatment  of  typhoid  pellajjrn.  Cole 
has  rejiorted  the  Iransrusion  of  Idood  from  a  cured  imiividual  with  g(x«i  re- 
sults. Ko\vler"s  siihilion  and  aloxyl  have  been  emjiloycd  without  much  benefit. 
Chlorid  of  sodium   was  n-i  uuimetided  by   Lombroso. 

A  bililiogi-aphy  is  a]>i)ended. — [W] 
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APPENDIX    H 

SUMMARY   OP  THE    SYMPTOMS    ASU   TIIEATMENT    JN    CASES   OF 

POISON!  Nii 

1.  Sulphuric  Acid. — Miic-cuu  incititirnnc  of  moiilli,  Ihi-oat,  irj^oplm;;!!!!,  and 
ptonmc'li  (kvpiv  ffUTciiJod.  In  the  worst  t-ases  nipid  dwith.  usliered  in  b_v  con- 
vuli*i<tns  and  asphvxia,  or,  uiurt"  rarely,  frotii  pi-rforati'in  into  \\w  tnutlias- 
tiiuiin  with  :'n|)|mrativc  niPfliaslinitis,  or  from  puTitdnitis  ronwqurnt  upon 
perforation  uf  tlie  sloinath.  L'smdly  tlie  ia.10  is  tiiorf  |:ir«)Ira(rted.  'I'Iil'  month 
and  liiroftt  are  wliitcrK>d,*or,  in  KRverc  i'ase&,  h\twkciuH\.  They  are  anon  at- 
ta<;kf<l  by  an  intt-nse  ulcerative  inflfunniation.  I>C'glntitioti  u  oxtrcmcly  pain- 
ful, and  tlierv  are  moi^t  dislreijsin^  choking  and  retchinfr.  The  voniitus 
c-onlain.-t  I'liuk  lumps.  Profuse  .inlivatinn.  Pain  atonj;  tlio  (psopliaffiis-  t)an- 
gerijus  respiratory  dislurbwoi-es  froni.  rosnllin^  iiMk-nia  of  the  glottis.  Ab- 
dnnien  usiinlly  diglenrled  and  very  tender  on  pres-sure.  There  may  he  intea- 
liiiid  diwfinrgi's  of  a  hhiocly  ch« ratter  rcwtnliliiij;  rl\>*eiiterv.  Urine  ia 
generally  st-anty,  im<E  often  eontniuu  allnnnt-n  and  hliwid.  I'Vvor.  Collapse. 
bntall  and  rapid  pu1t<e. 

In  mild  caj^e-C,  slow  reeovery,  the  necrosed  tiwuos  gradiiftlly  sloughing  off. 
Cicatricial  xtrieture  nf  (Ire  lesopliajjus  or  in  the  neij^lilinrhmtd  id  the?  |ivl«iruB 
frei|iipnlly  encufs  and  tiitiy  [irovo  fatal,  Neuridf;ia,  liypem'stliosiH,  and  vari- 
ous other  nervous  disturhnm-es  may  also  ocnu"  as  spriuelie. 

In  fatal  ca^fs,  the  autopsy  ili^i-loifes  necroitiiii,  ulppratinn,  and  inllaninmlion 
in  the  np|)er  portion  of  the  dii^estive  iraet.  Tlir  nnicoup  uieuihram-  of  the 
atomaeli  is  uKiially  eoal-hhiek.  Wcll-ninrked  |)Hrpncliyniiitnii»  degeneration  of 
the  liver  anil  kidnt-ys  (ntphrilis).     In  later  stages,  extensive  eicntriees. 

Trt'alm/'ni:  If  n^ed  at  all,  the  stomach  pump  nmst  l)e  introduceri  very  cau- 
tiously, for  fear  of  eansing  perforation.  The  liest  remedy  to  give  at  onee  ia 
ftpveral  (eas)>oii]irnlH  of  niagrri'sin  In  whIit.  or  a  few  drops  nf  dilute  lti|iior  nodii 
)iydi*o\ii]i  in  inoeihige.  loiter,  rlie  svriijtlinos  aiT  to  he  coitihalrd  with  Idls  of 
iee,  iltsinfeetirig  lurnith  washes  and  gargles,  lonies.  and  caidioii'*  frediiig  with 
milk.  fgg»,  etc.  If  atritlure  nf  the  ajsophagiis  (ievelojw  aflerwanb.  an  en- 
deavor eh'tnlc)  l>e  made  to  {Hlate  it  with  hovigiee. 

2.  Hydrochloric  and  Nitric  Acids. — Sytoplonis  siitiilar  tit  (Ikiso  of  sul- 
phuric atid.    Tlie  most  prominent  syjnptoins  are  the  local  ones,  intense  stoma- 
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titis,  pharvngitis,  etc.    There  if  usually  albuminuria,  with  cnplj*  und  Wflml 
Ihe  iiriiu^      Nitric  lu-iil  ulHiris  llif  c<>rrniJt*<!  Kpolt*,  f!*|K'<-iHlIjr   llie  ari^jlea  of 
mouth,  vellowifih;  ami  tlie  vomituft  may  have  tlic  same  tinge.     In  poisnni 
from  ruuiiii^  nitritt  av'nl  the  inhaled  vapnrs  eitu!i«  alTt'(:lton&  nf  the  re«<pini 
|)ai(t(u>n^   (ii>ilt>iiiu  of  till!  ^luttU).     rroj^ntwiii  und  In-atiiieiit  aa   in   |iui)Mititng 
from  ^iil[<liiiric  mill. 

a.  Nitrous  and  Sulphurous  Acid  Fumes. — JiitenM)  local  inflanuimtimi  of 
the  air  passages.  Violent  dyspnoea,  eough,  ahuDduil  bloody  or  jfcMowiih  ti- 
pcitoratioD.  There  may  also  be  grave  nervous  disturbances  and  colli 
Trrjitiiifut:  Svmpfntiiatic;  Binapi^iris,  narcoTics,  expectorant*,  an^]  inhaliiti 
of  atkiiliiie  »4<t(litiiii-c|ilnriil  tM>liiti'in. 

4.  Oxalic  Acid. — l<«icjil  t-orrosive  action  similar  to  thai  of  the  other 
only  lc«n  pcvere.     In  severe  coses  eollapse  from  cardiac- paralysis.     Apt  to 
casiiin  tfrtain  nurvous  synptom*^ — forniieationi.  ana'jjthcsia  <»f  the   tinnier 
tonic  ami  clotiic  lunvul.-tionfi.  trisnms,  ami  lelann.-*;  later  |>a^e»ii:^.      Tin 
fiomelitiieH  sugar  in  the  urine,  anil  iiepliritis  may  ilevt-Iop.    Anuria  is  frw] 
and  is  due  lo  pluj^giuj^  of  the  n-nal  tubules  by  calcic  oxalatv  cryslHltf. 
tix'aliuenl  ehoulil  Ih-  syniptonuitic,  ami  sfiould  alw)  include  tlic  acltnini^tm 
of  pivpiirations  of  calcium — Iripior  calcis.  calcii  cairtjonan.  or  even  cjru  shell 
to  form   iiiwihilile  calcic  oxalate.     Mii>,'tu':r'ia  i*  altso  useful.     .SulK!uTAne<:>us 
inli-aveiious  injection  of  salt  solution,  containing  Sen.  to  5J    (j^rii.  2  to 
per  ijuiirl. 

5.  Ammonia. — Tin-  fiiiiie.s  affeiH  the  air  paH>af^  eliie6y;  tho  Bolatinn.  (he 
ujijier  purl  of  tlie  iliyi-.-ilive  Imcl.  'I'hc  sjH'ciilc  loi-jil  eJTerl  ip  (he  profliKiiMii  n{ 
an  inteiisH'  croupmis  inllammatinn  of  the  Jiiucous  nienibrane.  Acconlin, 
tho  symptoms  are  salivation,  (lysp)m.<ria,  vomiting  of  strongly  alkaline  mat 
and  diarrliea,  or  eougli,  dy.tpncea,  etc.  I'he  nrine  doett  not  Iiccoiiir  alkali 
art  tlie  ammiiiiia  U  converted  inln  urea.  In  wn-ere  rasea  there  is  collapse,  «iih 
rapiil  pulse,  uml  hiii:li  iier^rmc  nynijit'-liif!  an  pain.  para»!tlifHia,  vtTtign.  con- 
vulsions, I'll-.  Pi'piiiaiK'nl  strichires  an-  rare.  Trralmtriit:  In  frewli  vOM'^  tbp 
stoinacli  pnnip.  The  cautions  use  uf  acids — for  instance,  neetic  <ir  citric.  For 
the  rest.  svni[»loiiiii|ic  rii*^ii?iiire*. 

(>.  Caostic  Fotash  or  Soda. — Symptoms  and  treatment  as  in  pot^oniiif;  f 
iimriionia.  In  coTiinist  to  acid  poisoiiin;^,  it  in  tn  tie  noted  tliat  iilkiilie-x  do  not 
withdraw  water  and  preeipitati-  alljumeii,  but  dissolve  it.  The  curt-txkii  sjioU 
are  Iherefcu'e  not  dry  and  brittle,  hnt  softeiiRd  (^coltic)uation '').  Urino 
alkaliae.     IVrninm-iit  strictures  ri*ci]Uf'iil  owing  to  the  deep  action. 

?.  Potassium  Nitrate.^\'iiiiiiiiu;^  and  diarrliea.  Severe  ahdoiiiinal  |Min. 
Collapse,  with  ctild  *kni  and  rapid,  ilircjidy  pulse,  (hrusioniilly  tho  pulse  i» 
slow.  Nervous  disturbaua'i;,  6\\v\\  as  painful  muscular  contract ioni>.  and,  in 
severe  caseit,  cunvulsitms  and  cimia.  Trraimeni:  Syiuploutatie ;  ojiium  am] 
other  iian-oticB,  stimulants  (camphor,  ether],  and  bits  of  ico.  Ahunttancr 
fluids.      Siiliuiii-clilorid   infusions. 

8.  Chlorin  Gas. — Violeiit  convulsive  rough.    Bloody  expeetorntion.     Sp 
of  the  glottis.     Dyispna-fl.     Darling  pains  Mimugli  1lic  chesl.     Sneezing 
pri>fuse  flow  of  tears.     In  severe  cases  pneumonia.     7'rraiment:  Fn*?!h 
Inlialntiim  of  warm  a*iiK"inis  viipi.r,  or  of  ammonia.     Nan.'otic*. 

i>.  Chlorate  of  Fotasiiiim.— Utbal  poisoning  has  been  noted  in  child 
after  only  gr.  Ixiv  to  5se.  (gm.  5  to  lo).    Destruction  of  the  red  blood 
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puscles  and  conversion  fif  the  ItLnnogli>liin  into  meUiemoglobin.  In  severe 
cases,  jannilice,  cvftnosis,  <lys|»ntpa,  ami  diarrlifa.  Nephritis.  Methemoglohin 
cloiiimiKlraliie  in  llie  urine  and  hlnoil.  rnciiiia.  Milder  ease*  timv  rfHrover. 
Treat rmmi:  (iiislrir  Iavaf(e,  I^axiiiives:  Fniniotiim  of  diuresis  (mtncral 
^%'atL'rs).     Cariiiac  t^tiuudantd.     Adrniniiitration  of  alkalies. 

IM.  lodiu. — 1.  Acute  iodijiui.  &a  wen,  for  iiinLance.  after  (lie  injeitioii  of 
large  amounts  of  tincture  of  indin  into  ovarian  vystn:  ndlapHe,  with  ])allor  and 
cyanosis,  ani]  siiiidl  and  vei-y  rapid  jnilse.  Vomiting.  Often  ULirkeit  dysp- 
utt'a.  Supjiressiftn  of  urine.  Siinielinien  lieniDi^lnhiimrtn.  Later,  the  skin 
beeomcs  very  red.  There  is  nlbnniiniiria ;  also  :*ore  threat,  C'lryza,  conjunc- 
tivitia,  severe  frontal  headache,  and  cutaneous  eruptions.  2.  Chronic  iodista, 
cautied,  for  example,  hy  lung-eon  tinned  internal  adrninintration  of  ioJin  or 
pota^ijiiiini  imlid:  e<iry/.a.  i^ojijiinetivitift,  i-utnrrh  of  tlie  frontal  einuse*,  sore 
thnml.  (tjistric  hViiiptnriirt.  Ver(i;^o,  lii'iiilache,  and  similar  nervous  phe- 
nomena ef  &  mild  character.  Acue  or  crytlienia,  aomctinieu  in  tlie  form  of 
erythema  nodottinn.  After  prolongwl  use  of  the  iodin  pn'paratiiins,  a  peculiar 
condition,  due.  perliapn.  to  the  action  of  the  io<iin  on  the  Ihyrtiid  gland,  oc- 
curs;  rcmarkahle  emaciation  and  weaknWs,  asfwiciutcd  with  continued  tachy- 
cardia. Trcalwrid:  In  iicnte  cases,  wluto  of  ejlj,'  and  stiniidants.  (Hlier  than 
this,  treatment  must  he  syniptoniatie.  Prophylaxis  demands  caution  in  the 
iutenml  admjnistrntion  of  io<iin  or  its  wmiiMuindR.  Aeeording  to  Ehrlich, 
the  symptoms  of  iodism  often  disapi)enr  ra]tidly  after  the  exhiliiliioi  of  ahout 
.>je».  (gin.  fi)  of  sulpho-nitro-Baliivlie  acid  (sulijlianilic  acid). 

11.  Bromin. — 1.  Avtilc  ptmimimj  from  the  funit'i*  of  hromin  excites  the 
Bftme  syiiiptniiis  as  does  chhirin  pas.  2.  llnnnism.  resulting  from  tlic  long- 
continued  UHC  of  jiotnssic  liromlil,  causes  languor,  dl^hilily,  mental  apathy,  and 
inifiiiired  intellectual  vigor.  'I'hc  re(lcxe«  ai-e  diminished,  piirtifutiirly  the 
retk'X  irritaliiiity  of  thi-  soft  pnhilc  and  phni-ynx.  Bad  4Kl(ir  to  the  hreatli. 
Anorexia.  JMarrliea.  Impotetice.  Almost  invarialdy  a  characteristic  acne, 
Ifie  onwt  i)f  which  may  he  liehiyi'ii  hy  giviiif;  arsenic  at  the  same  time. 

12.  Lead. —  (a)  Avuie.  letul  jwitouitif/  pnidm-i's  severe  gastio-enleritia. 
The  ln-st  itntid((te  is  siil|i!i;il('  nf  Mxliiiin  nr  miigncsiiiin ;  or  pluwpliiiri'.*.  white 
of  egg,  and  ntilk.  In  fresli  cases  the  stomach  ptnnp,  or  enielirs  and  piirga- 
tivea.    Other  than  this,  symptomatic  treatment. 

(ft)  Chronic  Icftd  pois'tnintf:  Sei'n  in  type 'ftot tern,  tviH'foiuKlers.  painters, 
jHdlslH'i'K.  poltei-s.  and  uthi-rs.  A!su  in  fond  jiuisoninj;  from  cooking  utensils 
or  preserving  cans  ctintaiiiirCf;  h'li'l ;  hus  iilsn  lii-fn  (ll)M^r\ed  from  tin- foil 
containing  lead  (snulf,  cl!oi.'ij|ate),  water  from  lead  pi|H's,  elc.  {{eneral 
fiyujptoms:  lA-ad  line  ou  the  gums,  lead  ana.'mia,  and  lead  cnehexia.  In  the 
Uhxtd  very  fre'iuenlly  ba6oi)hilii-  granular  rod  hlood  citrpuscles.  Important 
groups  of  symptoms  are:  1.  l.nuf  ntlir:  Violent  c<'lirky  pains  radiiitiug 
fmm  tlie  umhilicus.  T'smilly  cunstipHlion,  eMviilionally  <!iarrliea.  Abdo- 
men concave  an»l  linid.  Fn'ijuent  vomiting.  Hard,  slow  pulse.  Tem- 
peralnre  usually  norriml.  Urine  eomctimeij  crmlains  n  trnce  of  .dhnmen. 
Jlnration,  one  or  two  weeks.  Trmtitienl:  If  sevei-e  pain,  npiurn  and  ln4 
compreMcs.  Atropiii  may  also  he  tried.  I''nr  coiistij»»ti*>n,  cnemala  and 
gentle  laxatives.  Wnrm  hathii.  2.  I.mil  futrnl  ifsix  ( rtVi;  fjagi'  'iV-i):  I'aral- 
ysis  of  the  laryjigcal  muscles  duo  to  lead  poisoning  has  been  n'i>nrted.  0(;ca- 
eionatly  alniphy  uf  the  u^ttie  nerve.     3.  Saturnine  tncephalopaihy :  Sudden 
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flpvplnpmont  of  pravp  rerphral  F)'riipti>mp:  ronvul^ions,  eoma,  dclirinm, 
inpiilHl    unwiifiinesK,   and    I'XcruriMtiiig    liMnlHthf*.      Stiluriiiiie    iiinHiinwii^     la 
(wvere   vAsea.   (loath,      ('err'liral    U'sioiw   art'   \erv    raroly    found    postiiK 
Truatrni^nt  is  tiviiipdnriutic*.     J^ukewiirm  Iwllis,  willi  (Id  it  filing,  nsn-vtivi^, 
stiiiiulanttt.     liOter,  putuiwium  iodUI.     i.  LmJ  arthralgia:  Mnt^t   fre<|ut>ntl5 
lnck«  Uk'  ktitH".     All*')  swii  iu  tlie  joints  nf  llti*  u])}iit  ti.vtrumitiue.     StmK-tii 
aKMiciated  with  painful  muncular  contractions.     Objerliw  lesions  are 
»i(en.    Tlie  trfiatnient  consists  of  warm  Iwllw  ami  the  admiiiistration  "f 
pimii  Imlid.    It  sIidiiUI  Itf  rtMneinlH'ri.'il  that  clirnriir  \m>\  iwiisnniug  may 
gout  nnd  I'lirnnic  iiitt'rctitial  ncphrilis  (7.  r.), 

13.  Copper  {iilue  Vilrio/.  Veniigriit), — Arute  cnpper  poinoninfj:  C 
taste,  ^'ornitinx  '>f  jcrtenish  mallei',  t-olic,  tt'iiesmu.s  Bml  bloorly  stot>lg. 
nervous  symptoms,  headarhe,  vertigo,  ana^ethesia,  paratysui,  delirium. 
lapee.  Dyspna'a.  Trt'iiimeut:  While  nf  c^jp,  iiiilk,  womi  charcoal.  Ma^ 
is  also  viiltiulilc.  Vi'ltitw  potiissiuin  ftMTDt-vaniil.  iinik  i>nj^ar.  t'hrunir  copptr 
jjiiisfuiiiit;  \s  r»ri_>.  It  nct-H.'^iiiiis  ^asl  niiiilfhtiiiiil  <lii4tiirt)HiKi>s,  c-olie,  sad  I 
rc'il<li«h  or  )jrot'ni*th  <hsa>Kiratit>ii  of  the  hair. 

It.  Zinc  {Zinc  Snlpfintu  and  Chlorid). — lu  atutu  poinouinf^,  srniptni 
sf^vofp  ;rnstrn-<'nteritis,  cspwinlly  v^imifinK.     Aim  albnminiiria.      Trratmn 
Alliumon.  tannin,  ntid  alkiiliiu-  L-arboiiati.*s.     Kuperlicalvd  zinc  fiiniFvi  c-au^e  tbs 
so-ralletl  "snitfUer's  fever'"   (asthnm,  cliillft,  fever  up  to  J[04"   F.    [40* 
Itecuverv  aflor  thrtH;  to  ai.t  hours  umler  diaplioresis. 

ITi.  Mercary. —  (a)   Acytto  poMtnintf  from   corro^ve  ftuhUmatc:  Tlie 
cou»  nienibraue  uf  the  muulh,  throat,  o.-sophatrus,  s((mi«fh,  and    intcjiitinffTr 
deeply  eorroded.    Metallic  taste.    Vomiting.     From  the  excretion  of  nit-niiry  bj^ 
the  itile^tine,  ilrarrhra  with  liliHidy  and  iiiik'oiis  ^totils  and   |iiiinfu]    tenei') 
From  liio  exeretiou  of  the  poison  througli  the  kidneys,  nephritis  {ollmniiriui 
iscliiim  or  ct>rii|ih>tt>  Hnoria.      iti'tviitly   we  have  wt-n  acute   tuihliniate 
»oning,  r.«[XH'iHl)y   in    nui-seri,  who    lind  taken  llie  sn-catlcH    corrosive    tohl 
A  fow  limns  alter  tlic  iiixeslion  uf  the  poison,  alljuniinuria  whjj  1lcn10n.1t rat 
Tlicti  there  ensued  u  deceptive  stage  of  seeming  euphoria,  lasting  (teveo  to 
days,  and,  ttrially,  death  from  uneinia.     'i'traimenl:  Milk,  nllmnxMi,  nan-<fti 
Tlie  eiiiirnioiis  fiwelling  of  the  fatty  degeneratenl  kiilneys  (;uggf«tA  the  iilea 
trying  iti   the.-u;  caceii,  which  are  utiienvifie  licipclct*s,  to  save  the   |Nilicnt 
iiiL'uiis  of  <ij>erative   division   of   Ihe  c«{>sule  ot   the   kidneys.      <ft)    i'hroi 
mrrcitriul  jumimimj:  Seen  iu  the  makers  of  Ihernioraetera,  scienlitic  instm- 
nients.  and  uiirroi-s,  and  in  gold-platers.    Harely  otcasioued  by  the  proloi 
use  of  aritisyphilitic  remedies.     The  symptoms  are  anieniia,  emaciation,  wi 
great   muscular   weakness,  and   gjititroiiitcstiind   distiirhanc-e.      In    the   tliei 
]K'Utic  use  of  mercury,  besides  the  rarer  uiemiriul  enteritis,  mercurial  stot 
titis  is  the  mo«t  important  tnxie  eymptom;  oiiaet  of  foul-smelling  nocnMia 
miinnis   niendimne,   with   ulceration   of   nuicous  mcmhrane  of  cheeks,  jai 
gums,  etc.     Treatment:  Immediate  dis<-<tnlinuancc  of  mercurial  medication; 
hydrogen  ppni\id  as  mouth  wa:*h  and  gargle. 

Meniinul   TrftiifiT. — Treinor   \n  comimin  in  elimnic  mercurial    pnifinni 
and  is  of  special  interest.     It   is  uHiially  pi-eeuded  by  a  Klage  of  pnHiininti 
mental    irritahilily    ('*  mer<urial   crcthisui  "),  and   often  some   mental    v\c\\ 
nieiit,  fright,  etc..  may  U'  llie  exciting  cause  of  tlie  Ireniur.    'I'lie  trtMimr  ilwl 
a  prouount^  iutenlion  tremoi- — tiat  is,  it  is  usually  not  present  when  the  1> 
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is  kept  (jiiiet,  I»nt  it  eomos  on  wilti  all  movements,  like  the  tremor  in  iniilliple 

Sflorosis,  Tlio  finer  tlii^  mnvciiufiils  the  pntieiit  trii'S  to  make  llie  iiuirc  marked 
i*  tlie  tremor.  MiTilal  y.xcili'jiK'iit  usLiully  incrt»a»c8  ihv  tremor  considerably, 
in  severe  ia^i^f,  tlio  tremor  i^  so  firvAi  that  the  pAtientfi  ciuiuot  leave  their 
beds.    In  rare  caftes  there  ix  alt«i>  j>aral}'gi£. 

Treatment:  Dietetic  ami  hygienit-.  Iwdiil  of  potai^iuni^  hyoscin,  and  some- 
tinifoi  ^alvtiiuMii,  Hii"  aUii  uneful. 

Ili.  Phosphorus  {i-u!f  jiUn  Vol.  I.  page  Tim. —  (  I  )  Aiiile  filmitphorn/t 
poiitouiNy,  a»  frurti  iimtt-hes:  Violent  epipastric  paiu.  vuitiiting — the  voniitufi 
Biiieils  (if  ph4>»phon)«,  and  it  may  be  pltosfphitrei'n'nt  in  the  dark.  After  these 
initial  .symptoms  uitually  corueji  a  [wriod  of  eomparative  ci>niff>rt,  la.*tinK  two 
or  three  days.  Then  a|i|M^nr  j^ravR  sytiiptnTiis:  jixondii-i',  Rfxerc  pniri  in  the 
alMioiiu'ii.  Iit'|»itir  (■nlan.'ciinTit,  fi'vcr.  fci'liU'  and  rufiid  piilso.  xnnu-limi'-s  ^Metric 
or  inlt'tttinal  litininrrlrngf,  culanetHii*  fLThyiuosiw,  lieniaturin,  epistaxiit.  or 
metntrrhagia.  Tlie  intelteet  usually  rmnains  clear,  except  that  just  before 
death  there  may  l>e  drowsiness  or  convulsions.  The  urine  contains  albumen. 
blood,  castB,  liili>-pif;nient,  and  rarely  leuein  and  tyrosln.  No  urea  is  excreted. 
Death  occurs  usually  at  the  end  of  one  or  two  weeks,  hut  it  may  he  more  spewly. 
Mild  eaaes  remvor.  Nevertbeloas,  a  very  grave  prognosis  should  be  made 
in  every  caHe  at  the  start.  Evt-n  in  iippaienlly  mild  cases  thirrr  may  be 
sudden  heart  failure.  i*v»l-mortpm  appearances  in  aaiir  phusphnrus  poi»nn- 
ivg:  Jaundice.  Ibirk  blood.  Numerous  internal  ecchymcyes — far  example,  in 
the  serous  and  niutuus  membranea  and  kidneys.  Fatty  degeneration  of  most 
of  the  internal  organs,  including  the  liver,  lieart,  Tnuacle.*.  and  kidneys. 
Treatmenl:  In  frcHli  cases,  protracted  washing  out  of  the  simrmdi  with  ^ 
of  orie-per-cent  solution  of  potassium  peniumgauate.  Laxativea.  The  ttcat 
emetic  ii*  sulphate  of  cop|)er.  The  best  antidote  is  old  oil  of  lurpi-ntinu  {.'10 
to  40  drops  In  mucilage).  Fats  and  niiltc  tihould  be  avoided,  as  phosphorus 
is  ftolublft  in  fat.«.  Narcotics  and  otiier  symptomatic  remedies  may  also  be 
indicated.  (2)  Chronic  phosphorus  poisoning:  Necrosis  of  the  tower  jaw, 
icBB  often  of  tfie  uppei'  jaw,  i-xtcridirig  Frcitn  carles  uf  the  teeth.  Necrosis  of 
the  iMine  with  cxul>enint  growth  of  oateophytea. 

17.  Anenic  (Ai-senious  Acid,  Suliweinfurth  Green,  Seheele's  Green,  etc.). 
—Lately  arsenic  intoxications  have  repeatedly  occurred  through  incautious 
medical  use  of  atoxyl  mid  siitiilar  arstmic  iireparations.  (11  Amt^  am^nical 
poi»onin'j:  Syriiptftiiirt  of  iritciiw>  gastni-enteritifi.  fiugge*iting  eholera.  Violent 
vomiting,  liice-water  stools.  Severe  abdominal  pain.  (Uhwr  nnu-ima  mem- 
branes aliwi  may  show  irritative  Kyuiptoms  (conjunctivitis,  bronchitis).  Nerv- 
ous aymptoniB:  vertigo,  headache,  faintness.  hvitcliings.  Cardiac  weakness. 
Cyanosis.  Collapse.  Not  infreiiuently  a  cutmicous  eruption  re:ieni Idling  urti- 
caria or  eczema.  Somfdiincs  allniineii  and  blood  are  present  in  the  scanty 
urine.  Severe  eajjes  are  fatal  in  one  or  two  days.  With  regard  to  arsenical 
paralysis,  itVk  pag<'  S.'iif.  Trenlmnnl:  At  first  the  stomiuh  pump  or  ometica 
(sulphate  of  zinc).  The  best  antidotes  are  frcjlily  pn-parcd  ferric  hydrate 
in  water.  Ivni  to  four  lablesfioonfuls  every  hfleen  lo  thirty  minutes;  fiTrniii 
osy<iatum  saicUaraliim  sojiihile  (1*.  li.l.  in  tcaspoonrul  do(;e^;  cnlciiu'd  mag- 
nesia: and,  best  of  all,  the  ctnnpound  magnesia  and  ferric  hydrate  known  as 
" antiilutuui  amnitri"  (P.  d.),  of  wliicli  one  or  two  tablespoorfuls  may  be 
given  everj'  fifteen  to  thirty  minutes,     {"i)  Chrouit:  arsenical  poisoning:  Ac- 
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quired  in  arsenic  works  and  glaes  factories,  or  from  arsenical  fabrics,  wall 
papers,  and  artificial  flowers.  Conjunctivitis,  chronic  gastrointestinal  catarrh. 
eczema,  and  cutaneous  ulcerations.  Anfemia  and  cachexia,  falling  out  of 
the  tiair,  loss  of  slcej).  'J'reatnient  is  purely  syniptoinatic,  except  as  reganU 
prophylaxis.  Intcrnuliy,  iodid  of  potassium.  In  |)oisoning  with  arseniureted 
hydrogen,  hcnioglohinuria  and  jaundice  occur,  with  severe  nervous  Byinptoni«. 

18.  Chromiam  Salts. — Yellowish-red  desquamation.  Gastro-enteritia  re- 
semhiing  dysentery.  Inflammation  of  the  urinary  passages  and  acute 
nepliritis.  In  tlie  gravest  eases  cardiac  collapse  and  death.  Treatment:  Cal- 
cined magnesia  in  water.  (Jastrie  lavage  with  one-per-cent  solution  of  sodium 
sulphate  or  hyposulphite. 

19.  Alcohol. —  (1)  Ariiie.  alcoholic  poisoning:  Unconsciousness;  anaesthesia; 
pupils  either  dihitod  or  contracted,  usually  not  reacting  to  light;  pulse  small, 
Bonietimes  slow;  skin  cold  and  clammy;  vomiting;  stertorous  respiratiuo. 
There  may  he  delirium  and  clonic  con\'ulsions  instead  of  coma.  Such  ca«« 
last  three  or  four  days,  or  even  less.  Death  has  been  repeatedly  oliserred. 
especially  after  exposure  to  cold  from  loss  of  body  warmth  (dilatation  of 
the  cutaneous  vessels!),  when  inchriates  fall  asleep  in  the  open  air.  Treat- 
ment: Batlnng  and  douching.     Stimulants,  caffein  subcutaneously. 

(2)  Chronic  alcoholism,  (a)  Physical  and  mental  debility:  Chronic 
catarrh  of  the  throat,  larynx,  stomach,  and  intestines.  Alcoliolic  tremor.  Nn- 
merous  organic  diseases,  including  cirrhosis  of  the  liver,  contracted  ktdnev, 
heart  disease,  cereliral  disease,  and  neuritis. 

(h)   Delirium    ireitiens:  Usually  a  sudden  onset,  as  in  connection  with 
some  acute  disease  or  after  a  traumatic  injury.     Disordered  intellect.    Gre«t 
restlessness,  hallucination  (vermin,  strange  voices,  etc.),  excitement,  and  hfs 
of  sleep;  duration,   four  to  five  days.     Trv.atmcut:  Bathing  and   douching. 
Injecticms  of  stryclmin.     The  use  of  chloral  and  other  narcotics  should  be 
guardcil.     I'araldcliyd  in  doses  of  Tt|_  Ixxv  to  xe  (gui.  5  to  G)   is  worthy  "f 
ccunnicmlation.     Physical  restraint  should  Ijo  avoided  if  possii)lc.    Tlio  patient 
may  often  he  allowed  to  go  ahout  the  room  as  he  likes,  if  only  he  lie  watcheil. 
Alcohol  shiiutd  he  given  if  eollajise  he  threatened.     As  a  ndc,  sudilen  aiiJ 
comi)lcte  withdniwiil  of  alcohol  docs  not  act  injuriously.     (See  page  <>(»•!.) 

(f)  Alcoholic  polyneuritis  and  so-called  Korsakoff's  psychosis,  ride  nupra. 
pages  ■-.'*;{  and  VAiX 

Hi).  Chloroform. — rnconsciousness.  Loss  of  sensildlity  and  reflexes.  S!<>» 
pulse.  I'upils  dilated.  Failure  of  n'sj»iraliou,  and  linally  of  the  ht-art. 
Danger  of  heart  failure,  especially  in  persons  witli  weak  Iiearts.  Trfit- 
mt'iit:  Artilittal'  rc^^iiiratioTi.  Injections  of  strychnin.  Stiiimhuits.  t'l'un- 
terirrilaliiin. 

'Jl.  Iodoform. —  (Wepcatedly  seen  fnmi  the  use  of  iodoform  on  woun<i*-) 
P^irst  <d  all,  nerviius  syni|itoiiis :  headache,  vertigo,  sliH'plessness.  IVuliar 
]Jsvcli'tses,  inanraiai  at  lack;',  delusions  of  persecution,  refusal  of  f<KMl,  1" 
severe  cases,  innvuisions,  dee])  {ouui.  \'ery  smiill.  rapid  pidse.  Trratinfnt: 
Sympioiiiatic.  hy  stimulants,  hallis.  etc.  Alkalies  and  alropin  are  n\\»»- 
uu'nik'd.  Imt  I  licir  action  is  douhlful. 

)i•^.  Carbonic-oxid  Gas  (Coal  Cas,  llluminaling  (Jas). — At  first,  vertip'. 
headache,  thrnlihiiig  in  the  temples,  ringing  in  the  ears,  and  si>ots  liefort' tk 
eyes,  voniiling.     The  ]ialient  gradually  hecomes  uuconscious.     Skin  pale  and 
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cfanotic.  Refipiratirtn  intermittent.  CoDiiilAions,  later  pai'fl1>vi8.  Pulse  at 
first  aoceleraitHl.  lati^r  intermittent.  Suhnoniinl  teinpei-atiirt*.  The  urine 
|tu.>)  Ik-i-ii  fri*i|U(riil)y  fnuml  to  ciHitiiin  allitinii-ri  iiiiil  sii<;iir.  Tht-  farlMKiit*  oxiil 
limy  Ue  (li'tiionslraled  in  thy  lihvoij  hy  [iit*ni]&  of  ilif  sjieclroscope.  Itn  tolor 
is  ck-ar  elh;rry-re<l  (L'ij-hc'nioglcbjn).  Subsc<]ucnlly  piiralvijie.  disturbances 
of  Bennaiion  and  of  speech.  Treatment:  Fresh  air,  artiRt'ial  reKpirnlion,  in- 
ha)atit>ii  nf  cixyjjen,  venesection  wilti  siiiweqiienl  sulx^itantHjurt  or  intrnvenooB 
enline  infusion. 

'i'.i.  Sulphureted  Hydrogen  (Sewer  (ias), — HeHclHi-hc.  vmiilinn.  dinrrlH'ii. 
In  si'vere  i-as^-s,  uiiciiistioiisiicsti.  dyspnut'a,  i*yaiiiwis.  i-onvulsioiia,  and  death. 
The  hlofxl  ig  thin,  &\\ul,  and  black  (snlplw-hemo^ilohin).  Treatment:  Arti- 
ficial restpiration.  fresli  nir,  anfl  the  cniitioufl  iiihalaiinti  oF  t-hlorin  ^s  (clilorin 
water),  vciiesci-Iidn.  nii'l  naliin!  inriirtinn. 

24.  Bisolphid  of  Carbon. —  (Workers  in  ruhlHT  fm-torii*ti.)  Vorniting.  Se- 
vere nt?rviiii.s  (.viriptonis.  hiciiiiiinena'  of  urine,  atrojiliic  panil\'st's  from  poly- 
neuritis, aiuesthesia,  mental  l3i^lu^lllln^■<.'l^.  espcciatly  loss  of  memory,  convulsive 
conditiijjis,  etc.  Tlie  red  blood  corpuscles  are  destroye*.!;  tlie  black  blwid 
contains  many  fiakfs  of  i>ijfnient.     Trfnt.inenS :  Syniplonialic. 

2-5.  Hydrocyanic  Acid  ( I'otjis^ium  C'yanid ;  Bitter  Alnmnils). ^Character- 
istic odor  of  liiiti-r  tilnitiniU.  In  tu^vere  i-intes  death  may  iiccur  in  a  few  min- 
utes, with  dyspiuen  an<t  convulsions.  If  the  course  Iw  more  protracted. 
convulsive  nnti  extremely  slow  respiratifm,  the  exjiiratory  act  heiri*;  imich 
prolonged,  the  eyeballs  prolmde.  and  the  pupiU  are  soniewhnt  enhirifcd  nnd 
<lo  not  react  to  lighu  Cardiac  wcak-noss.  mucous  meiubranes  bright  red,  un- 
consciousness. Twitchinj;  of  the  muscles.  Trisnins.  r.-iually  respiratory 
parafywis  «H-curft  U-forf  heart  failure.  Trrttlniml:  Merely  symptnniatic. 
Kjuetic-H.  artificial  respiTiition.  cool  douchen,  slimulants.  Kxpcrimeiually, 
lavajie  of  the  stomach  with  twoper-cent  liy<lroj;en  pcroxid  or  potassium  per- 
manganate. Also  suliculnntMHiR  use  of  hydrojjen  |»eroxi<l  in  two-per-ccnt  to 
thr^i'-]*r-cent  sohition,  or  intravenously  ^ijss.  In  .^j  (1(1  to  :(0  c.c.)  of  an  0.8- 
per-ceiil  t^olntion  of  soiliimi   Miiosiilpli]il{>. 

2(1.  Milrobenzole  ((HI  of  Mirlmue).^Htronf;  odor  of  hllter  almonds.  At 
firet,  dizxiucss.  The  skin  soon  assumes  a  bluish  hue,  rnpidly  increasiivjt  to 
the  dccj»cst  cyanosis.  Intrcasing  anxiety^  sense  of  suffoialion,  and  grodnal 
loss  of  ci>nscionsiioss.  In  severe  cases,  death,  ushered  in  W  convulsions.  Tn 
milder  eases,  ^rradual  recovery.  Trrtitmrut :  Stomach  pump.  Artilicinl  respi- 
TBtiun.  Stimnhints.  Inhnhitinn  of  iivv^'ii.  In  the  U-ipsic  clinic,  trwns- 
fusion  has  worked  ndminiUIy  iti  twr)  case*.  The  syniplcms  caused  by  anilin, 
antifehrin.  phcnacetin,  etc.,  clostdy  resemble  poisoniuK  from  nitroliiMizol. 
The  nitrites  ulso  form  iiictli;cmii;,'!oUin  and  act  by  panilyzinjc  the  Mood  vessels. 

27.  Carbolic  Acid,  also  Lysol,  etc. — Corrosion  of  moiitli.  tlmiat,  and 
stomach.  In  mild  case*,  verlijtu,  headache,  and  collapse:  in  severe  cases, 
couia,  prwedwl  in  nirc  inslaiices  by  symploms  of  cerebral  irritntion.  L'on- 
trnck'd  pupils.  Vomitinp.  I'uise  slow  nt  first,  then  rapid.  The  urine  lias  a 
dark,  oliM^-green  crdnr.  Sometimes  hemoglobinuria  and  nephritii?.  Carbolic 
acid  is  very  readily  absorln-d  from  tlw  rectum,  so  that  great  caution  should  be 
employed  in  its  uae  as  an  injection.  Trtatment:  Stomach  pump.  Slaked 
lime,  calcium  saccliarflto:  also  largi'  iloses  of  sulphate  of  sodium.  (Alcohtd 
is  au  antidote.    Administer  three  or  four  i»unces  of  whisky  at  once,  then  wash 
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tHit   llic  sttmiflcli  with  wrntor  t'<intainiiig  Kulpliale  of  swlium.      Tn   fl 
catK.'s,  venesection,  folluu-uJ  by  infusioD  uf  iiurmnl  salt  aulutiuii,  liab  Ik-^-h 
ce«ful.— v.] 

28.  Atropin  {lielUiluuna). — Dryness  of  ilie  nioutli  ami  thnwt.  Fyr--7>''- 
thii'st.  I>i//.iiii'ss  anil  li>i^dAclie.  Peculiar  mental  dii^niritanttM:  hullm iii.it i>r;- 
an-  puiliciiliirly  rri'([ui'iil-.  Pupils  very  widely  dilated.  (_'iilaueous  erytheini 
rest'riiLIiiig  tliul  of  s*farlet  fever.  In  severe  cases,  ptilite  enormoHHiy  ae<i>leriltal. 
witli  vialeni  pulsation  in  the  arteries.  ConviiUiona  may  occur.  NepiDOs 
symptoms  ]>ers)j*t  for  anmc  time.  Trfnlmmi:  \»  the  main  atitiilot4?a,  trnv 
tannin,  and  i-otTee  hIiouM  lie  tried.    Aiiundam'e  of  fluids. 

29.  Digitalis. — Vomitinfj.  Diarrhea.  Pulse  very  (sUiw  ( fnrty  lirat* 
minute,  m-  less).  Dynpniea.  Syniploiiis  of  i-idlapse.  ('olil  e-vtiviiiitieii. 
cutar  Imiior.  Somriotcnre.  In  the  worst  eaj«.'S,  sopor  and  death.  Rrrn  Xhf 
milder  t-uses  arc  protracted.  Treatment:  Stomach  pump.  Tannin,  complete 
resit  in  bc-d.  AIoliol,  atropin.  In  cardiac  failure,  i-amphor,  strong  cttfr  nw. 
ether,  ammonia,     t'ounlerirritation. 

;to.  Nicotin  (Smoking;  Tolvaeco  Juice;  Tohacco  Knemata). —  (1)  A 
Pulse  v.x\\n\\  and  Auw.  syneojie,  sense  of  apjH'ession,  Bfllivation,  vuiiiiting. 
eevere  cases,  dcliriiitn,  loss  of  c*insL'iousne!W,  tetanic  spasuw,  piiltM>  and  respiTS- 
tioii  iiitvrmiltent.  ('-fj  Vhron'xc  (frnm  excessive  use  of  tolmcco)  :  I'slpicntii 
irregular  action  of  the  heart,  paroxysms  of  asthma  and  anj^ina 
Tremor,  niuwiilar  weakneM.  Ix)S8  of  aleep.  Visual  diaturbancos  <ainb1ya' 
wintillatinj;  scutoina).  <ia#tric  and  intestinal  disturlmnccti,  chroni*-  catarrb 
of  the  phHrvn.\  ami  hirynx.  Continued  and  excesitive  smoking  proluihly  favnw 
tlic  occurrence  of  arterioficlRrosiij.  Trcaimtnt:  Id  acute  cas<,-s,  stimulantJ^ 
Chronic  poisoning  neressitatcs  the  giving  up  of  tobacco.  Further  treatment  i; 
symptomatic. 

;il.  strychnin. — Violent  tftnnie  reflex  eonvulsione.     Exaggeration  of 
cutaneous  and   tendon   reflexes.     Trismus.     OpiMhotonos,     PniHe   aniatl  an3 
very  raplil.    The  cotiviilsions  come  in  paroxysms,  with  intervals  between  I 
The  infellecl  is  usually  perfectly  clear.     Recovery  (K«urs  only  in  mild 
Treatment:  KiUL'tics,  stomach  pump.     Tannin.     Tincture  of  ii>din.     <'. 
oil.     The  convulsions  are  to  be  combated  by  narcotics  (morphin,  chbtrofo 
cliloral). 

32.  Coniin  (Hemlock). — Tn  wvere  cftftcs  convulsion?,  then  general  pa 
yaifi.  e!»jiiH'ialIy  oF  tlic  respiratory  Tnuscles,  loss  of  eonwiou«ne»g,  and  d 
Pupils  diIaIo<l.     In  inildtT  ca.>te.t  confurtinn,  muacniar  weakuesi*,  vonuting, 
diarrhea.     Treithnrut:  Emetics,  tannin,  stimulants,  nrtilirial  n^j^pirntmn. 

;j:f.  Morphin  (Opium). — (1>  Acute:  Begins  with  fntignc.  Iieadariw,  dark- 
ening of  the  visual  tiehi,  nausea,  vomiting.  Then  eoma  comes  on  with  tXu. 
atertorou!*,  Ronielimes  irregular  re:«piralion.  Muwleit  com]detely  lax.  Pu 
usually  very  *imall.  Pulse  often  hIdw,  but  in  other  cases  r«])id  and  *i 
Toward  llie  end  of  life  CI leyne- Stokes's  re.-ipiration.  Danger  of  pnenmoi 
In  milder  cases  only  vomiting,  stupor,  headache,  etc..  Treatment.  Km<ftii' 
(fiMilc  In  coma),  stomach  pump.  [ One-pern-ent  solution  of  permanganate  of 
potassium. — \'.  |  Tannin.  Caff  nair.  Atropin  may  be  tried  na  a  phy«iol«i)(iL*l 
antidote.  Stimulants  (camphor,  etiier)  are  l>est,  also  warm  Imths  and  showff 
baths;  artitieial  n^sjiiration.  {'Z\  Chmuu-  (morphin  bnbit ) :  Kinaitation, 
ana?mia,   headache,   vertigo,  wakefulness.     Tremor.      PsychiwU   diftturbantvs 
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(menial  nml  iiiDrnl  wciikiHyfli).  TTiicmiquerBblc  lunging  for  morphin ;  anJ^  if 
tliis  be  suiKlenly  uiUidraun,  tlie  appearance  of  grave  BV7tipt*»iii8.  The  suspicion 
of  clironic  ini>rpliiiiiBin  is  ufteu  created  by  tlie  a]>[Mrurancp  of  tlip  skin  witb  its 
iiunn?r()U8  scars,  pustules,  and  furunok--:  resultiii);  frfmi  111.111V  st'lf-pttrfoniiol 
iiijettionn.  'I'o  break  up  the  morphin  habit  16  URually  pofisildc  only  in  boa- 
pitala  and  ftpecial  Asylums.  Tlie  witlulrnwnl  of  tbc  drtig  is  abrupt  according 
tn  the  pnictit'e  of  some,  and  gradual  flct-oriling  tn  others.  For  jmrtioulars, 
coiiHii]!  lurtiiiigraplis. 

-H.  Cocain. —  (1)  Arritr:  T'?ytbit'al  cxeiteiiuMit  and  c<.>nfu8ion,  acrplerated 
heart  action  and  respiration,  precordial  anxiety^  tmtc-hing,  contractui*s,  oven 
epileptifnrni  spaums;  in  other  cases  severe  cnllapfie  with  anxiety,  pallor,  and 
syncfipp.  Trrafment:  Tannin,  sloniflcb  pump,  amyl  nitrite;  niurpbin  in  wiii- 
vulsions,  iilrojiin  in  cnUHpHo.  {'i)  Chrnrili':  llapid  faclirvia.  lfnjuutitv,  menial 
degeneration,  anxiety,  ballufinatinns,  especially  of  tactile  nature  ("cocain 
auttnaLs''),  delusions.     Trealmcnl:  Wilbdrawal. 

35.  Eifot  (Krgolin). — (!)  Acute:  At  first  nausea,  Tomiting,  colic,  and 
diarrhea,  'i'lien  vurtign,  Itcadaohe,  and  mu.soular  weakncse.  Pulse  alow.  In 
severp  casiw,  i*ii]ior.  disturhinup  of  rcspinitinn.  nntl  dfnnetiines  dcnlli.  Treat- 
inrut :  Knietics  and  purgatives.  Tamiin.  Kiber,  camphor,  and  iiif^  nnir  as 
stiniulauU.  (2)  Vlirmtit:  cryotism  (i-rawting  sickneus)  :  (HBslrif  syTiiptifms, 
vertigo,  languor,  cardiac  weakness.  The  nervous  disturbances  are,  however, 
cspfifjally  interesting.  Of  these,  paripsthesia  (the  "  crawEing'')  has  been 
renignized  longest.  lEccently,  attention  has  liocn  attracted  to  the  fact  that 
the  nervous  symptoms  liave  a  resemblance  to  those  of  tahcK  dorsalis,  and  that 
they  are  dependent 'also  upon  an  auatoniieal  change  in  the  piwterior  colsunus 
of  the  cord.  Convulsions  and  psychical  phenomena  are  also  observed.  A 
second  form  of  chnmic  ergotism  is  called  gangrenous  ergotism.  It  results 
in  dr}'  gangrene  of  the  hands  and  feet.  A  line  of  demarcation  forms  and  the 
gangrenous  parts  slough  off.  The  process  may  be  attended  by  fever  and 
pyliniiia.  The  prolMible  expJanatiiin  in  that  the  minute  hbiod  vessels  bwome 
Bj»aHmodically  contracted  and  thrombi  fonn  under  the  influence  of  the  poison. 
The  clilfercnt  symptoms  are  due  in  part  to  the  ilifTi-n'ot  conntituent«  of 
the  ergot.  Krgoto\Ln  is  prepared  pure;  In  small  doaea  it  stimulates  the 
smooth  muscles;  in  large  doses  it  paralyzes.  Comutin  contains  a  convulsive 
poison. 

;Hl.  Paisonons  Kushrooms. —  (1)  Poisoning  from  nioreh:  FalKe  morels 
(*■  iniiri'behi  "  iir  "  hircbi'lii  "')  contain  a  priinori  which  in  readily  soluhU*  in 
hut  water,  and  which  decomposes  if  the  morel*;  lie  dried.  Morels  that  have  been 
dried  or  parboiletl  are  tfierefore  perfectly  luirndet^,  but  their  broth  is  poisonous. 
The  symptoms  are  nausea,  vomiting,  diarrhea,  headache,  ctuna,  aud^  above 
all,  henioglohinieiiiia  and  hemoglobinuria,  associated  with  uhiith  is  a  hema- 
logenons  icterus.  In  severe  cases  death  <«i-ur>*,  Ufihered  in  by  ronmlsious, 
Trealmenl  id  symplomatic,  and  includes  the  adniiniBlration  of  einetiiw,  purga- 
tives, and  stimulants.  (2)  Hoieins  satanas:  This  is  often  eiuifused  with  the 
edible  mushroom  or  boletus,  t'liolcriform  ga.stro-enteritis,  eventually  with 
severe  collapse.  Treatment:  Symptomatic.  {'S)  I'owining  from  the  toad- 
stool {agarirm  muscarim) :  This  contains  the  poisonous  alkaloid  nuisciirin, 
which  causes  diaphoresis,  niyosis,  spasm  of  accommodation,  salivation,  brady- 
cardia, and  dyspncea.  Tt  also  troiitains  muscaradin,  which  lia«  an  atropin-like 
M  * 
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nclion  ("  ftingous  dtropin"),  aiul  is  usually  prpsont  in  toadstool  intoxnTittrtn. 
ISj/mptoms:  RxL-itemcnt  reBt'iiililing  (Irniikfiniieas,  ilcliriuni,  Ictanio  mid  e[)ilep- 
tifornt  ccin^iilHJnns,  usually  niy'lriattis,  couKtrictidti  iti  tlie  thnnt.  tni'liycsnlia, 
in  Bt'vea'  viiws  sopor  ami  ik-atli.  7ycatmni(:  Kvm-imlifin  of  stotnncli  ntv\  in- 
tpMines.  W'lii'ro  ilipre  is  any  muRc-nrin  tiTwt,  tlic  piiyiiinl'jfiJfal  aiith.lol*',  ntm- 
pin,  is  uswt.  Mao  iiiorjihiri,  chloral,  etirnulnnts.  (1)  J'ltisunirty  from  bulhow 
vttijthrnouiti  {amtiriHa  phalhidfji).  cimtusoii  with  young  liutlon  niu^lirovinbi 
(clianipignnnp) :  Afler  iiii  iiifiiliBtiun  jwriod  of  Ion  hours,  difi^estivc  dUtiu^ 
ana's,  litter  jnuiidiif,  soitinnlencc,  eoiiia.  The  autopsy  shows  fatty  dpgenew- 
tion  or  the  liver,  kitlnevs.  and  stomach,  an  in  pliospliunms  |M>isiMiing. 

37.  Indigenous  Poisonous  Plants. — ilt-mlock  {ronium  marulatum)  has  «1- 
n-aily  liut^n  inciitiunctl.  Wnti'i-  liomlnek  {dcuia  i-irwa)  coutaiiu  a  powerful 
convulaive  poison  (rirnto.riii).  fiohk'n  rod  (rytmif  hburnum)^  not  infre- 
tjiteiitly  !;Wiil|owi>d  hy  cliililn'n,  }.'ivi'!»  ltn-  syiiiplnms  of  ryli^in  p<ii3onin;<— vota- 
itiug,  jMirHlytic  c-dmlilions,  ililaU'tl  pupils.  As  a  riiU-,  miivpry  ensues.  Be^ 
lattd  in  their  nc-tion  are  the  alkaloiik  of  belladonna  (atropin,  vit/r  fupra), 
of  Itiorti  apple  {(iatnra  xlmiitoniutii),  am)  henliiine  (liyoscia).  SIonk§bood 
{aronitiitn  luifieltus)  c-ohtalhit  aronitin,  and  eaiise.-t  partNtltesin?  of  the  t««n;^« 
ami  skin,  vomiting.  vortiRO,  nyneope,  severe  t-rtrdiao  eollapse,  paralysis  i>f  ra^- 
piration.  Trfutment:  Tannin,  stimulants,  artificial  nwpinilinn.  Memltiw 
saffron  (rontaining  foli!lii<*in)  causes  jpistro-enleritia  (cholerifomi  and  dyeen- 
terifonu},  headache,  vertigo,  raumlsiong.  Treatment,  is  synijttninatiL-,  Milk- 
weed {titipltvrbia)  and  crowfoot  (ranMnrtt/jw)  arc  violent  irritants  to  tlie 
(TastrointeBtinal  tract.  Solanin  is  pri'sienl  in  unri[>e,  pemiinnted,  nr  d«v>m- 
]H>^'d  potatoi*;  a^  well  as  in  the  berries  of  the  potato  plant  {solanum  itiber- 
09unt)  and  other  Holimum  siKicies  {8.  nigrum,  night^luide;  8.  dttlramorc, 
Bwootwotid,  etc.).  It  induces  giistrft-enterititt.  cflr<liac  weakness,  Tuydria«ifi. 
Treatmetii:  Kviicuntion  of  fiastroiiiti'tilinal  tract,  stimulants. 

li.s.  Poisoning  from  Meat  and  Sausages. — ThiR  i^  due,  on  the  one  hand,  to 
the  meal  of  ditie^if^ed  uiiimaU — i.e..  tlio:>i!  infected  with  the  l>aciUus  uiitcritidi^ 
OP  paralypliitfufi  R.  (dysiNittTy.  pneriternl  pi-ocfssee  of  rows,  ecptic  jwily- 
nrthritist  of  luuminnls  and  other  septic  affections),  and,  on  the  other  Iion'I, 
to  iiii'hI  iiifctii-d  piisliiinrti-in.  I te^'it rd i ii);;  I  he  hitter,  it  may  Ih.*  Kuiil  liul 
ordinary  deeump<>9itJon  is  not  hsruiful,  aiid  thai  ouly  certain  putrescent  | 
procceiii^ea  form  poisonous  products.  On  the  oilier  hand,  meat  (or  AAusa)^«t 
may  ^le  the  tiillnn'  tiii>diiiiu  for  tjixin-producin^  bacteria,  such  n^  the  ulx>ve- 
mt^iitinui'd  Iiiii-iJhtFi  eiiteridis  and  paratyplmaun,  as  w^Il  ac  the  anaerobic  baoilliK 
hcititliiMO^,  iind  jroiy  lUuii  \»-m\nv  puiHOiiouy  without  n4>ticeablv  «.-ban^iiig  it4 
i)]tpt'aniMCE>.  t'hnically.  we  con  di^erentiate  four  forma  of  nient  and  saofa^ 
p>ii)*4Hiiiig.  hesiitis  variiiuH  mixed  forim>: 

1.  (Jn^ttro-etiteritiK,  due  to  deconipoi*wl  meat,  to  meni  containing  the  to; 
of  paratyplmid   and   enteritis   hacilli.  or  even   Ibc   haoilli   then>!*<dve8. 
Rflslro-cntfrilis  may   rcwirdile  cln>li'ra  and  dy»^eiitery,  and  U!>iinlly   run*  U» 
coiirM*  in  A   few   davB  with    fever  and   pnwfratinn.    Death   otvun^    fmni 
huustion.      7'reMtnpnt:   Calciniid,   bolus;   otherwiw    gymptomatic.       VIcnty 
flu  ids. 

2.  Typhoid:  From  the  bacilli  of  the  paratyphoid  group,  whereby  thei* 
occurs  not  merely  a  hwal  infection  of  Hie  inti*tioe,  a?  in  the  pnt-eding  f»rm, 
but  also  a  general  infection.     Presents  the  clinical  ttymptomft  of  abdominal 
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typhoid.  Differenres:  Acute  onset,  also  with  chills,  uminlly  more  marked 
n>i<cnlii.  Beffios  with  fiilerlti^.  etc.  'j'liis  frtnn  may  nB^oi-IatG  ititelC  with  an 
acute  giL3(n)-enti?ritis.    .Treatmrnt:  j^ymplonmtic. 

.'!,  /'lomatr^jfnnisnt:  I'Vmi  [iiitrosif  lit  meat  or  iiifat  from  animals  with  sup- 
purntivt*  [iroi-t^sj;!!!;.  t'lianii'tt'i-izfii  hy  vHrinns  atrojiin  H_vi'i|it'i>mn  (|it(imati"<)- 
piii),  as  mydriasis,  paralysis  of  accommodation,  dryness  of  the  mucous  mem- 
Iirancs,  cessatir>ii  of  oaUvary  st'crt-tioii,  dysphagia,  tai-hytardia.  vertigo,  and 
lln^  likf.  alj»u  iuteslinal  paraJysis,  tiut  usually  ^rastrcKcnteritiB.  The  phenomena 
hist  only  a  few  days;  the  ocular  symptoms,  tiM,  very  soon  disappear  com- 
pletely. Treatmfnt:  Cai^tor  (ill,  irrigation,  ingestion  of  iiourifihmcnt  and 
lifiuids  (if  necessary,  stomach  tuhe). 

4.  Bolufixm :  Diw-  lo  the  taxin  of  the  anaerobic  bacillus  botulLnns,  wliicli 
pauses  de^eneraliim  of  the*  hullmr  nuclei.  'I'liifl  bacillus  occasionally  flourishes 
in  thick  wiusages,  iu  large  pitn-en  of  meat,  in  preserves — i.  e.,  wherever  tliere 
is  u  lack  of  oxygen.  Tho  infected  meat  may  liave  an  almost  entirely  normal 
appearance  and  tasite.  Si/tiiptoms:  Paresis  of  accommodation,  mydriasis,  im- 
moliility  of  the  pupils,  and  ]MiralyHi»  of  the  oeitlur  rmiKcles  (iiiohI  fri><|ueiilly 
ptosis),  drynesf*.  nhseiice  of  saliva,  dysphagia,  aphngia,  aphonia,  hradypna'a. 
severest  constipation  (intentinnl  paralysisj),  more  rarely  paralysis  ()r  llie  f»c;ial 
and  liypoglosjius  nerves;  aleto  paralysis  of  the  diaphragm,  more  often  a  great 
muscular  weaknesi^.  Cercl»ral  disturbances,  disturbances  of  sensibility,  convul- 
sions, and  atrophy  of  the  musch-s  ilo  not  |>erl.aiii  to  this  picture.  Death  hy 
paralysis  of  respiration  or  maruemiis.  Convalescenee  rei|uiros  a  long  lime, 
the  visual  disturliani*s  |k^rstflt  several  mnnths.  Trmtmfnt:  Animal  cbarcual, 
e\acuution  of  stcimach  and  intestines  (no  calomel),  hotulismus  antitoxin 
(diphthuria  antitoxin  is  also  effective);  if  necessary,  artiiieial  respiration. 

3I>.  Fish  Poisoning:  (three  forms) : 

1.  Chvlerif'trm  irhtiii/fmt-is:  (iastro-enteritis  with  collapse.  Oecurs  from 
idiosyncrany,  from  decayed  ftah,  fr<mi  preserves,  from  paratyphoid  infcctiona, 
from  harh  roe. 

2.  EfuniUemntic  ichthtfsmus:  GBstro-enteritis  with  urticaria,  roseola,  etc. 
Seen  in  idiosyncrasies   from  decayed  fish. 

;*.  Ne-nroiir  ufttliffstuns  (ptoniatropinism) :  Atropin  symptoms  as  iu  type 
3  of  meal  poisoning.  Itupid  course.  Due  to  dried  fish  (sturgeon  and  others)^ 
especially  in  Hm*sin  (the  Volga  region). 

(icntiine  hoiulisin  front  [inini'il  Ikli  niso  occurs.  Treatment :  Same  us  for 
meat  poisoning. 

UK  FoiBonin^  from  Hussels  [Mifiiln.f  ednlis). — This  is  also  common.  A 
drawing  feeling  in  the  nci  k.  a  hlunt  feeling  in  the  teeth,  crawling  and  burn- 
ing in  tile  arjiis  and  h■g^,  dullnl!^w  in  tlic  hiunl,  nicntnl  i.'xcitahility,  feeling  as 
if  eveiytliing  wi-rc  lighl,  as  if  the  putient  riiusl  fly ;  [n  llie  Inter  slHges  dilated, 
iniiiiohib'  pupils.  rliMic-nll  s]Mvch,  paresis  and  ataxia  of  ihc  muscles;  also  nau- 
sea, skin  eriijitinns  (nrlicaria),  fall  of  lemperalurc.  In  severe  casos  deatli 
may  ensue  iu  a  few  hours.  At  the  autopsy  we  find  severe  enteritis,  enlarge- 
ment  of  the  spleen,  and  often  a  iK-culiar  ►'[H'ckling  of  the  liver.  The  poison 
of  musaels  has  Ihk'h  isobtted,  and  it  is  calletl  niytihitoxtn.  Moi-eover,  many 
*•  inti>xications  "  occur  from  cdilile  shclllish,  csiwcially  from  oysters,  hecauso 
the  animals  in  ipiestiou  have  been  in  impure  water  infected  with  typhoid 
bacilli  and  the  like. 
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41.  Poisoning  from  Cheese. — Vomiting,  colicky  pains,  diarrhea,  vertigo, 
sense  of  thoracic  oppression,  headache,  languor,  and  disturbances  of  visioD. 
Treatment:  As  in  other  poisonings  from  decayed  foods. 

43.  Snake  Tenom. — In  Germany  the  chief  poisoning  is  from  the  bite  of 
the  common  adder.  The  secretion  of  its  fangs  contains  a  poisonous  albu- 
minous body  which  acts  as  a  ferment  and  causes  rapid  coagulation  of  the 
blood  and  thrombosis.  The  integument  swells,  assumes  a  blackish  color 
(hemorrhagic  oedema).  Lymphangitis  and  lymphadenitis  follow.  Vomiting, 
collapse,  hematuria,  severe  nervous  symptoms  (delirium,  con^-ulsioni*).  In 
severe  cases,  death  in  a  few  hours  or  days.  In  mild  cases,  stow  convalescence. 
Treatment:  Suction  of  the  poison,  cauterization,  and  excision  of  the  wound. 
Constriction  of  the  limb  above  the  site.  Subcutaneous  injection  of  three-  to 
five-per-cent  potassium  permanganate  solution  into  the  neighliorhood  of  the 
wound.  Injections  of  phenol  and  of  strychnin  have  also  been  recommended. 
Alcohol  internally.  For  poisoning  from  the  tropical  serpents  active  anti- 
toxins have  been  prepared. 


APPENDIX    III 
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1.  Antipyretics 

1.  Quininae  sulphatis,  gr.   xv-xxx 

(gm.  1-2). 
Aeidi  sulphuric,  dilut.,  q.  s.  ad 

solut. 
Aq.  mcnthie  pip-,  3^-  (IS  c.c). 
M.  S.  To  lie  taken  at  one  dose. 
(Antipyretic.      In   malaria,  tri- 
geminal neuralgia,  etc.) 

2.  QuiiiiniE  hydroolilor.,  gr.  vijss.- 

XV  (gm.  0..5-1). 
D.  tal.  pulv.,  Xo.  fi. 
S.  Take  one  or  two  powders  in 
a  wafer. 

3.  Quininffi  hvdrochlor.,  gr.  xxijss. 

(gm.  1.5). 
Pulv.    fol.    digitalis,    gr.    vijsa. 

(gm.  o.r,). 
Extract,    glvcyrrhizai,    q.    s.    ad 

pil.  Xn.  30'. 

S.    Take  one  or  two  pills  thrice 
daily. 


4.  Sodii    salicylicat.,    oj-gr.    Ixxv 

(gm.  4-5). 
D.  tal.  pulv.  No.  4. 
S.  Take    one    or    two    powders 
daily  in  wine,  black  coffee,  or  a  wafer. 

5.  Sodii       salicvlicat.,       ."jij-.'iij^i'. 

(gm.  8-10). 
Aquie  menthie,  ^j  (30  c.c). 
M.  S.  Divide  into  two  or  ttio'** 
parts,  and  use  in  twenty-four  hours. 

6.  Acidi  salicylici  crvst.  pulv.,  ffr. 

vijiw.  (gni,  0.5). 
D.   ad   capsulus   gelatinnsas  k'I 

geloduratas  tal.  pulv.,  X».  '■'■ 
S.  Take'one  capsule  everv  hour. 
(In     acute    articular    rheumi- 
tism.) 

7.  Salol.,  gr.  xv-xxx  (gm.  1-2)- 
D.  tal.  pulv.,  No.  10. 

R.  Take  three  or  four  powden 
daily  in  wafers. 


i-^^rmuImE.   baths  and  health  rfsorts 

a.  Acith 
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8.  Antipyrini,  gr.  iv-xxs  (.gtii.  1- 
2). 
D.  tal.  pulv..  No.  10. 
S.  Take  one  or  two  powders  in 
w&fers,  Vfiue,  or  water. 


9.  Atitifcbriui,   gr.    iv-vijss.    (gm. 
0.25-<).5). 
D.  tal.  pulv..  No.  10. 
S.  Takv  line  or  two  povJers  in 
capsules  ur  in  wine. 


I.->.  Acidi  [jhosplioriei,  o6»~  (2  c.l'-). 
A.|.  (lostillat.,  5iv  (120  o.c). 
Syr.  rulii  ida-i,  3v  (2(j  cc). 
M.  8.  One  tabln^poonfiil  every 
two  hours. 


16.  Acid,    iiydrochlorici    dil.,    ^es. 

(3  C.C.). 
Aq.  destilht.,  ,^iv  (130  c.c). 
Syr.  rii3>i  ida'i,  5*^fi.  (ITi  e.v.). 
M.  S.  One  tablcBpoonful  every 

10.  SHliiiyririi     (Aritipyrin.     aalicy-      'wo  hours. 

ItU.)  gr.  ,xv-xxx    (gnu   l-'i).  ^     .    . ,.       ,    ,       ..... 

D.  tal.  pulv..  No.  10  ^^-  -\^'^''  «ulplmnct  dilut..  3««.   (2 

S.  Take  one  or  two  powders  in  Anua^df.lillat..  ^iv  (120  c.c). 

wafers  or  m  wine.  ^^.^    ^^^i  jj^.j^  -^,  ^.^^,  ^^  ^ 

M.  S.  One  talilospoonful  every 

11.  Plicnacetini,  gr.  vijss.-xv  (gm.      ^y^.^  jj^urg^ 

0.5-1). 


I),  tal.  pulv.,  No.  6. 
S.  Til    I>B    taken     in     \iiiift    or 
wafers. 

18.  Pjramidoni,  gr.  iij-vijss.  (gtn. 
0.2-0.5). 
D.  tal.  pulv..  No.  10. 

S.  Take   two  op  three  powders 
daily  in  wafers,  seltzer,  ete. 

13.  Anlipyiini,  gr.  xv  (gni.  1). 
I'h^nacetini,    gr.     vijss.     (gm. 

0.5). 
M.  f.  pulv.     P.  lal.  pulv.,  No. 

10. 
S.    Take   one   or   two   pow<lcr» 
daily. 

(For  hendacliee,  neuralgic  pains, 
etc.) 

14.  Aapirini,  gr.  vijw.-xv  (gm.  0.5- 
1). 
T).  lal.  iW,  Nn.    in  (i.r  ici  \nh- 

lots). 
S.  Take  three  to  five  pow<U'ri! 
(or  tahletii)  daily. 


(For  articular  rheunialieni,  etc.)      two  hours. 


18.  I'otassii  rarhnn.,  3j  (gm.  4). 
KijL'ci.  oitri  rec-ent.  express.,  q.  a. 

ad  snLurationnn. 

Aqua?,  5''j  H'^'^  QX:). 
Syr.  i-iinpl.,  3v  (20  c.c.). 
M.  S.  One  tablespoonful  every 
hour  or  two. 

(Polio  Uiveri,) 

3.    Expecioranls 

19.  Jpeeacuanhae,  gr.  v-rijss.   (gm. 

0..1-O.5).     Irfunde. 
Aq.    fervidiE,    5'^     0^^    e.c.). 

Adde. 
Syr.  nlthwip,  Sijss.  (10  c.c). 
( May     add     morphini     hydro- 

chlor.,  gr.   a«.-j    (gm.   0.03- 

O.OfiJ.) 
M.   S.  One   tablespoonful   every 
two  lioura. 

20.  Inf.    ipw-flr.,    O.S-O..';:    120    c.c. 
Ar[.   auivgdal.   aiiiar.,   ITL  xlv    (3 

ce.)." 
Or  pxtr.  opH,  gr.  iij  (gm.  2). 
Kxtrac't  glycyrrhiza-,  ."j  (fi  cc). 
M.  S.  One  tablespoonful  every 
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21.  Infus.  senegBE,  10:150  c.c. 
Amniimii  chloridi,  gr.  xlv  (gm. 

3). 
Extract,  glvcyrrhizsp,  aijsa.    (10 

C.C.). 

M.  S.  One  tablespoonful  every 
hour  or  two. 

22.  Infus.  senega*,  10:150  c.c. 
jjiq.  ammonii  anisat.,  3j  (4  cc). 
Syr.  simp!.,  ov   (20  cc). 

M.  S.  One  tablespoonful  every 
two  hours. 

23.  Decoct,  quillajw,  5:180  cc. 
Syr.  flimpl.,  5ijss.   (10  cc). 

M.  S.  One  tablespoonful  every 
two  bourf. 

( Is  said  to  be  preferable  to 
senega  root.) 

2-1.  Pulv.     iiiecac,     gr.     ss.      (gm. 

o.o;j). 

Opii,  gr.  A   (gm.  0.01). 
Sa(xbari  albi,  gr.  lij  (gm.  0.3). 
M.    fiat    pulvis.     D.    tal.    pulv,. 

No.  20. 
S.  Take  one  powder  every  hour 
or  two. 

2n.  Li(].  aminonii  anisat, 

TinL't.  stramonii, 

Tinct.  opii.  ana  oj   (5  c.c). 

M.  D.  S.  Fifteen  to  twenty 
drops  in  water  thrice  daily. 

(In  chronic  bronchitis  and  em- 
physema.) ^ 

2(J.  Jjii|.  nnimonii  anisat.,  3j  (."jcc.). 
Aq.   aniygdal.   aniar.,  oijss.    (10 

cc)." 
M.    S.   Twenty   drops   in   water 
thrice  daily. 

27.   Anunonii  i-hlnridi, 

I'lxtnKt.     glycvrrhiza'.     ana     gr. 

xlv-.".j    (gill.   :i-.'i). 
Ai|iia   fir-niculi,  ,^,vj    (180  cc). 
M.    S.  One   tablespoonful   every 
two  hours. 

(Mistura  solvens.) 


38.  Amnion,      chlnridi,      3}      (^. 
b). 
Antimonii    et    (lotasaii    tarlrat., 

gr.  j  (gm.  0.05). 
Aq.  fcrniculi,  %v   (1,")0  c.c). 
K.\tract.  glv(!vrrhiza',  5ijss.  (In 

cc). 
M.   S.  One   tablespoonful   ever}' 
two  hours. 

20.  Antimonii  i)ontasiilphid.,  gr.  as. 
(gm.  0.0.'J). 
Anunonii  cbloridi. 
Sacchari  albi,   ana   gr.   v,  (grii. 

0.3). 
M.     f.     pulv.       D.      tal..     No. 
1.1. 

S.  Take  one  i)owder  every  tlmv 
hours. 

30.  Antimonii   pcntawilphid.,    gr.  j 

(gm.  O.or)). 
Morpliin.  bydrochlor.,  gr.   j'.-i 

(gm.  0.00.)-0.01). 
Sacchari    albi,    gr.    vijss.     (gm. 

0.5). 
M.  f.  pulv.     D.   tal.  pulv..  Xo. 
10. 

S.  Take    one    powder    two    *>r 
three  times  a  day. 

31.  Apomorpbin.     Iiydrochlor.,    gr. 

ss.-j    (giu.  n.03-0.0.~>). 
Acid,   hydrocldor.  dilut.,  m  viij 

(0.5  c.c). 
Morj)Iiin.     hydrocldor.,    gr.    s?. 

(gm.  0.03). 
A(|.  f(tniculi,  .^v  (150  cc). 
M.  D.  in  vitro  nigro. 

S.    One  tablespoonful  every  thnv 
hours. 

32.  Apomoriihin.   hvdrocldor.,  gr.  j 

(gm.  0.05).   ■ 
K.\(ract.    glycyrrbizjv,    q.    s.    atl 
pilulas.  No.  50, 

S.     Take    one    to     three    pills 
every  hour  or  two. 
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33.  Aciili   heiUJici,   f»r.    ij-v    (j;in. 

U.I-3). 
SHL'(-li»ri    allii,   gr.    vijss,    (gtii. 

O.A ) . 
M.   f.   inilviit.     I),   tal.   jhiIv.   ad 

i-liiirtairi  (^<>rHtaiii,  No.  10. 

S.  Take  one  powdiT  evury  hour 
or  two. 

;U.  Hiilnnnn  peruviani,  3j   (5  cc-)* 
zUatin.',  gr.  xl  iiin\.  "^.5). 
Atjiia  destillat.,  ^v  (!.'(>  c.c). 
Fiat  ernulisio.  i-iii  ailrle 
S^T.  fiiiinaijiiinii,  ov   (20  c.f.). 

M.  S.  One  tablegpoonful  every 
hour  or  two.    SImke. 

BaUam  of  rem,  ImUiini  uf  <rr)- 
p»ilm,  lin|)t'iitiin',  iiiyrlnl,  i-ti-,,  »re 
Wst  givfn  intfrimlly  {e.g..  in  hvnn- 
clinrrlii;H  «riit  ftliU  broncliilia)  in 
gelatin  capgulca. 

3a.  Ej-peclitrants  for  Chihiren 

36.  Infus.    ipci-ji.-.,    il.l-0.:i;  HKI. 
Aij.     ainyydal.     aiiiar.,     m,  .\sv 

(l.S  c.c). 
Syr.  altliieie,  ^s*.  (15  <\c.). 

M.  S.  One  teaspiMufuI  eveiy 
two  hours. 

36.  Iiifus.  gpneffa?,  .t:  100. 

Li(|.     aninionii     antsnt.,     TTl,  xv 
(ffm.  I). 

M.  S.  One  teaspoonful  every 
two  hours. 

37.  Ammonit    et    pota^sil    turtral., 

gr.  SH.  (^ni.  o.():l). 
Af|.  destilijit..  ."^iijsK.   (UM)  e.o.) 
Syr.  althftm-,  Hv  (20  i-.c). 

M.  S.  One  tcaspoonful  every 
two  hours. 


38.  ApoiiKtrphiii.     hydrochlor.,    gr. 
i  (pm.  IJ.OI). 
A«(uii  licstilliil...  .^s.  (l.'j  c.e.). 
Syr.  Hlllnfir.  3v   (:io  c.c.l. 
M.    S.   Take   fiflccD   to  tvceuty 
drops  every  hour. 

3!).  Ai-idi  lionzuiei, 

rumjiliiim',    ana   gr.   aa-j    (giii. 

U.IKl-O.I).")). 
Sa<x'l)ari  laetis,  gr.  v  (jftii.  0.3). 
M.  f.  pulv,     a  tal.  pulv.,  No. 

10,  ad  chartaiu  eeiatani. 
S.   Take  orD  powder  every  two 
hours. 

4.  ffffmw/ip«  for  Inhalation 

40.  RcjTiedirs  for  inhalatinn  are  em- 
plnyrd  in  t!>c  folhiwiii^  con- 
centratious: 

Sodium  clilorid,  2-10:500. 

Sndiiim   liic'firlidriatp,  2-10:.'»[lfl, 

Ajnnioiiiuiii   clilorid.  '<!—'>:  51,10. 

In  addition,  the  mineral  walpra 
of  Ems,  SaUhrtinn,  etc.,  are 
oftr^n  eiriployrd  in  inliHlMtton». 

Alum.  'i-r,:rm. 

Tannk-  acid,  2.!^-\U:m(\, 
(Turjwnline  and  Peruvian  hal- 
Bani,  the  latter  diluted  with 
twH  part«  of  nlciihnj,  are 
poiiri'<l  in  tfMSjuiiinfHl  Hmoiiiitit 
upiiri  \n>l  wiiltT  arnl  [Uv  fumes 
then  inhaled.  The  so-ealled 
turpentine  pipe,  which  ran 
also  Iw  used  fortlu'  inlialation 
of  otlitT  n-sinoi]fi  ii'inodifs.  it: 
very  serviwalde.  rnrlit]lif-iu'i<I 
inhainlions  are  hent  carried  out 
with  tlic  aid  of  Ih^e  Ourwh- 
nmnn    mask     {vide    Vol.    I, 

Ai[.     niiiygdalaruni     amar.,     5- 

lC):5l)n. 
Tincl.  opii.  1-3:51)0. 
Ext.  opii,  0.3-0.5:500. 
PohiBBium  bromid,  3-10:500. 


1  For  as^LJca  a>od  cucaio,  riUc  infra. 
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5.  Other  Prescriptions  and  Dosages 
for  the  Treatment  of  Diseases 
of  the  Organs  of  Respiration 

41.  Acid,  carbol, 

Alcohol,  ana  3ijsa.  (10  cc). 
Aqua  aminoniae,  5}  (5  cc). 
M.  S.  For  inhalation. 

42.  The  solutions  most  often  used 

for  nasal  douches  are: 
Water,  chamomile  tea,  sage  tea. 
Potassium  chlorid,  15-50 : 1,000. 
Sodium    carbonate,    alum,    and 

tannin,  10-20 : 1,000. 
Boric  acid,   Balicylic  acid,  and 

carbolic  acid,  5-10: 1,000. 
Potassium   permanganate,   1-5 : 

1,000. 

43.  The  following  solutions  are  best 

for  application  to  the  mucous 
membrane  of  the  pharynx, 
nose,  and  larynx: 

Silver     nitrate,     1-15 :  50,     aq. 
dest. 

Alum    and    tannic   acid,    5 :  25, 
aq.  dest. 

Tincture  of  iodin,  plain  or  di- 
luted with  alcohol. 

Borax,  5,  with  glycerin,  25. 

Pure  alcohol. 

Iodized  glycerin: 

lodii,  gr.  vijss.  (gin.  0.5). 
Potassii    iodid.,   gr.    iv    (gin. 

2.5). 
(ilyt-crini,  Svj   (85  cc). 

M.  S.  External  use. 

44.  PotasKil    vel    eodii    iodid.,    3j- 

oijss.   (gm.  5-10). 

Aq.  destillat.,  .^ij   (200  cc). 

M.  S.  Three  or  four  teaspoon- 
fuls  to  be  taken  daily  in  water. 

(For  ilry  bnmcliitiR,  fibrinouR 
hroTicIiitis,  and  particularly  for  bron- 
cliial  asthma.) 


45.  Extract,    belladonns,    gr.    4-J 

(gm.  0.01-0.02). 
Sacchari  albi,  gr.  v  (gm.  0.3). 
M.  f.  pulv.  D.  tal.  pulv.,  No.  15. 
S.  Take  one  powder  thrice  daily. 
(For  pertussis.) 

46.  Potassii    bromid.,    368.-J     (gm. 

2-5). 
Aq.  destillat.,  Jiijas.   (100  cc). 
Syr.  simpl.,  3v  (20  cc). 
M.    S.    One    teaspoonful    every 
three  hours. 

(For  pertussis.) 

47.  Cliloroformi,  ^j    (30  cc). 
iKtheris,  5ij   (60  cc). 

01.  tercbinthffi,  Sijss.    (10  ex.). 
M.  S.  Pour  one  or  two  teaspoon- 
fuls  on  a  handkerchief  and  inhale. 
(For  pertussis.) 

48.  Bromoformi,   Ti^  xlv    (3  cc). 
I),  in  vitro  nigro. 

S.  Three  to  five  drops  in  sweet 
ened  water  thrice  daily. 
(For  pertussis.) 

49.  Guaiaeol.    carbonat.,    gr.    vijsfi. 

(gm.  0.5). 
D.  tal.  pulv..  No.  30. 
S.  Three  powders  daily. 
(Chronic  tuberculosis.) 

50.  Pyrenol,  3j  (gm.  4). 

Aq.  destillat.,  .'5iv   (130  cc). 

Syr.  rubi  ida-i,  ov  (20  cch 

M.  S.  Three  or  four  tai>le- 
spoonfuls  daily. 

(In  pneumonia,  bronchitis,  per- 
tussis, etc.) 

6.  Prescriptions  for  the  Treat mrnl  of 
Diseases  of  the  Mouth  <""' 
Pharynx ' 

51.  Potassii  chlorat.,."ijs!».  (gm.  l'^)' 
Aq.  destillat.,  Jix    (300  r.r.l 
M.   S.   (Jargle,  plain  or  iiiiutr>i 

with  equal  parts  of  water. 


'  For  aoIutioDS  for  local  sppUcatioQ  eee  «1m  No.  43. 
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52.  Afjiia   )iy<Ir<igt"u.   ilio.xiil.,   3''j^- 

(Itiu  f.c.)  of  a  three- per-cc tit 
Bolutinn. 
1>.  S.  For  garjjiing  and  mouth 
wa*h. 

(Peroxi(l-of-hy<lrogeii  solutioD.) 

53.  Sodii  Ijorat..  5ij*s.  {ftm.  10). 
A^t.  deetillat..  ^x  {300  c.c). 
M.  K.  (Jargle. 

54.  Potaiwii    rhlorat,    gr.    xlv-lxxv 

Aq.  destilUt.,  Jv   (150  cc). 
(Witii  c'liildren,  ad.  syr.  simpl., 

M.  S.  Slowly  swallow  one  half 
t«aa[>»onful  every  rjiiartnr  tu  ]ialF 
hour. 

(For  ordiiiaiy  gore  threat,  ne- 
crotic sore  throat,  and  diphtheria.) 

iiS.  Hyilrarg^-ri    rhSoridi     rorrosin, 
gr.  i-i   (gm.  0.02-0.0.''.). 
Aq.  destillat.,  ^tj  (50  cc). 
M.    S.    Swab   tho   throat    from 
four  to  BJx  tiniPP  daily. 

(For  beginning  iliphtheria.) 

7.     Remedies    for     Ueijulating     the 
Heart's  Action 

56.  Fol.  digitalis,  gr.  xv-ixx  (gm. 
1-8). 
Aq.  fi^rvidie.  ^v  (l.iO  c.c). 
M.  (ii  tiat  iiifiiaio. 
S.  One  tahlesjMJonrul  every  two 
hmirs. 

ST.  Fol.   digitalis,   gr.    ij-iij    (gm. 
0.1-0.2). 
I),    till.    jHilv.    («d.    i-apH,    aiiiy- 

lai-.).  So.  20. 
.S.  Take  one  powder  three  to  five 
timeo  daily. 

58.  Infii8.  iligilalvB,    L.-iM-iO. 

liiq.  pnta»(»<.  aietifi    Sj  (HO  c'-c). 
OxyiMiM  Hcilhf.  3ss.   (l.'i  C.C.). 

M.  S.  One  tablespoonful  every 

two  hours. 


59.  Fnl.  digitalis,  gr.  ij    (gin.  O.I). 
Diuretini,  gr.  xv  (gm.  1). 
M.  f.  pulvJB.    D.  tal.  pulv.,  No. 
10. 

S.  Take  three  powders  daily. 

fiO.  ('jiftciiiiv  HiHliti-Hfllipyl.,  gr.  iij-v 
(gm.  [l.2-<l.3). 
1).  ad.  capsui.  amyl.   tal.   dos.. 

No.  12. 
S.    Take   four  to   eix   powders 
daily. 

61.  Kol.  digitalis,  gr.  i]  (gm.  0.1). 
rafri?i[]:i'    sodio-wUicyl.,    gr.    iij 

(gm.  <I-2). 
M.   f.  jtiilv.     I),  tal.  pnlv.,  No. 

J  a. 

S.  Take  one  powder  thrice 
daily. 

63.  Digalcn,  .^m.  (15  c.c). 

S.  Fifteen-  drops  tliriee  daily. 

63.  Tinet.    etroplmiithi,    3ijs8.    {10 

cc). 

S.  Ti!n  to  11  f teen  drops  several 
limes  daily. 

{(lood  fitiiniilant  in  climrie,  and 
particularly  in  aeute,  heart  failure) 

64.  Spiritus  nitroglycerin],  n\  xv  (1 

cc). 

Aq.  deatillat.,  ."ijtw.  (10  cc). 

S.    Ton    1o    (iftoon    drops    (in- 
creasing cauliotittly). 

(Fur  angina  pectoris.) 

8.  Excitants  {analeptics) 
6-'.  Camphorof,    gr.    xxxvijaa.    (gm. 

2.r.). 

01.    amygilatorniEi.     5ijs«.     (10 
cc). 

M.  S.  For  submtanoouB  injen^- 
tion.  An  entire  I'rava?,  syringeful 
(TTl.  XF  fl  CC.])  at  onpe,  repeated,  if 
neecssary. 
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66.  CaniphoriP,    gr.    ij-iiJBs.     (gin. 

0.1-(M.-.). 
Sacrhari    lactis,   gr.    \js6.    (gm. 

0.4 ) . 
M.    f.   pulv.     1).    tal.    dos.    ad 

chartam  cerataiii,  No.  10. 
S.   One  powder  every  half  hour. 


9.    Stomachics  (digestives)  and 
miters 

72.  Acid,    hydrochlor.    dilut.,  Sijss. 
(lOcc). 
S.  Ten  to  twenty  drops  in  water 
half  an  hour  after  meals. 


73.  Pepsini,  gr.  vijsa.   (gin.  0.5). 
D.  tal.  pulv..  No.  10. 
Si   Take   one   powder    in   water 


67.  yKther.,  ov   (20  e.c). 
S.   For  sulicutaiieous   injection; 

an  entire  syringcful  [r\  xv]  at  once,      after  meals. 

(Acetic     ether    and     spirit     of 
ether  iiiav  be  used  in  the  same  man-        '^■*-  1'ii»ct-    ci»chonaj    compos.,    .ivj 
ncr.)  (2.5  c.c). 

Acid,     muriat.     dilut.,     5j     {i 

68.  .^ther.     sulpliur.     vel.     acetici,  ^^      '■   '■    t       i  n^ 

S.     len    to    twenty    drops    on      in  ^ater  after  meals, 
sugar. 


(Spirit  of  ether  may  be  used  in 
like  manner.) 

69.  Liq.     ammonii     anisat.,     Sijss. 
(10  c.c). 
Spirit,  ivtlicr., 

'J'imt.  aroinat.,  ana  Hj  (.5  c.c). 
M.  S.  Twenty  drops  to  Iw  taken 
on  sugar  or  in  water. 


75.  Tinct.  amarw,  oijss.   (10  c.c)- 
Tinct.  aromat.,  3j   (5  c.c). 

M.  S.  Fifteen  to  twenty  drops. 

76.  Tinet.     gentians,      3iJ88.      (10 

cc). 
Tinct.  nromat.. 

Syr.  aurantii,  ana  oj   (-"i  c.c). 
M.  S.  Twenty  to  tliirty  drops. 


70.  JInsclii,  gr.  j-iij   (gin.  0.1-0.2). 
Saccliarj    lactis,    gr.    vij     (gm. 

0.1). 
M.  i.   piilvirt.     1).  tal.  dos.  ad      drops. 

cliartam  ccrat..  No.  ."i. 

H.  One  jKiwder  to  be  taken  every 
two  or  tiirce  hours. 


77.  Tinct.  cinchona'  comjxjs., 

Tinct.    aurantii,    ana    5ss.     (l-i 

c.c). 
M.    S.    Twenty    to    twenty-five 


71.  Alcohol,  dibit., 

Tinct.    aronuit..    ana    m  xlv    (3 

cc). 
A(|.  d.'..<liibit.,  .-.iv  (1-^0  cc). 
Syr.  Hini|>I..  ^,ss,   (!.*>  cc), 

W.    S.   One  tablesi)oonful   every 
two  hours, 

(Mny  he  used   instead  of  wine 
with  poor  patients.) 


78.  Tinct.  nucis  voniicfp., 

Atj.    lauroccrasi,   ana   ."ijss.    (I'l 

cc). 
M.  S.  Ten  to  fifteen  drops  twice 
or  thrice  daily. 


7!).  Orcvini     tannici.     gr.     v-vijss. 
(gm.   0.3-0..-.). 
I),  tal.  pulv.,  No.  10. 
S.  One  or  two  powders  daily  in 
wafers. 

(Is  said  to  stimulate  the  appe- 
tite.) 
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80.  Bismullii  Kutiiulrat.,  gr.  v  (gin. 

Ct.t). 

Ssciimri  albi,  gr.  iij  (gm.  0.2). 

M.  f.  pulv.    I).  (hI.  |.ti!v..  X.I.  15. 

S.  'I'lm^i*  or  Tour  jMiwiIfr!!  <laily. 

Bl.  BUmullii  subuitral.,  gr.  v  (gin. 
0.3). 
MnrpliiriM*  Imlrocltlorid.,  gr.   ji 

(jini.  O.nl). 
Sact'liiiri  iilhi.  fjr.  iij   (gni.  0."i). 
M.  f.  pulv.    il.  till.  [Hllv.,  No.  l\). 

8.  Two  or  tliruti  jjowJerH  cloity. 
(For  cardialjicia.) 

82.  Bi8iinit1ii     MilK-arbonat.,     :i«t8.-j 

(gm.  S-S). 
SikHi  liic-arhciiiat.,  ^j   (gm.  :U)). 
Klir<>»«a'harl  nH'i:l!ia'.."j  (j^nt.'T). 
M.  f.  pulv.    I>.  ad  tK-utttlniii. 
H.  Take  a  knife-poinlful  tlirite 
daily. 

83.  MagDi-iiia'    carLuiiat..    ,"5v    (gui. 

20). 
EWiisawliari      innnthip,      Sijas. 

(gni.    1(1). 
ir.  f.  pulv. 

S.  Take  A  kiiifL'-poiniful  twice 
or  tliriiT  daily. 

(For  licartburn.) 

84.  Rnilii  liirar'Honat,,  ^J   (gni,  •W). 
Kla^iMcf  liari      ine;)tha%      5ij(«. 

(gill.    1"). 
M.  f.  pulv. 
S.     Knift^-poLutftil. 

85    llesorcini,  Iw*s.  (gm.  8). 

Atniii  (Icstillat.,  .vj  (IfiO  c.r.). 
Syr.  sifiipl,,  ."v  {'-iO  tr.c.). 
M.  r>.  iti  vilrn  riigr. 
S.    One  Ifiblespoonful  every  two 
hours. 

86.  Difort.  pfin(li)riiiig<t,  1.*j:1.'V0. 

Syr.  niininlii.  ^s-j.   (I.''*  v.r.). 

M.  S.  (hie  UMc'spiionfiil  every 
two  or  three  liourj". 

(.Stonmcliio.  particmlarly  in  can- 
cer of  the  stomach.) 


87.  Fluiduxt.  i-onihirango,  5iv  (120 

t-.c^). 
Syr.  aurantii,  ,^j  {HO  cc.). 
M.    S.    One    half    to   one    tci- 
Rpoonfut  thriin^!  iluily. 

10.  J£mctk» 

88.  rjjecacuanlia'.  gr.  xv  (gin.  1). 
Anurnutii    ft    jjiitoiwii    larlnit.. 

gr.  j  (gm.  U.t)5). 
M.  f.  pulvis.    1).  tal.  Am.,  No.  1. 
S.  Take  one  powder  every  fif- 
teen minutes  until  they  act. 

H».  Ipet'acuauhtt',  gr.  xv-.\x.v    (gm. 
1-2). 
Aiiiiiioiiii    cl    potassii    tiirtrat., 

gr.  !»8.-j  (gm.  fi.n3-f>.o.-i|. 
i\<l.  (lentlilal.,  Sj  l=S"  t^fO- 
ll.tyiiiel  sfilla'.,  f,i*A    (15  CO.). 
M.  S.    A   lcB«iiiifjiiriil  pvory  ten 
iiiiiniti^s  until    the   action   duaircti   ia 
obtained. 

!iO.  Ai)omrtrphini  Jmlroehloridi,  gr. 
i)   (gm.  tl.OI)' 
A'juu  (it'slillat.,  3bb.  (8  t-.r.). 
M.    S.    Inject    ITlx-sv    (ll.G-1 
cc). 

in.  t'npri  siilpliftt.,  gr.  XV  (gm.  1). 
.yi|Lia  deatilhil.,  I^jsa.  (5'>  c.v.). 
M.  S.  ,>j  re^wated  until  desired 
aetion  is  ohtained. 

IL    L(Lrativf$  ( piirfjaltPfs) 

?2.  Olfi  rieini,  5"j  (60  ice.). 

S.     One     tal)Ie.^poonful     every 
fimir  or  two. 

ft.S.  Olpi  ririiii.  .^j  (30  c.r.). 
A«iH'ia\  gr.  XV  (gni.  1). 
Kiiit  i'liiitUio  i-um. 
A*|.  dt*siill)it..  .>ij.'W.  {7h  cc). 
Syr.  aniygdal.,  .V**-  (!•''  *■<•■)- 
M.  S.  Teaspooiifiil  e\ery  one  or 
two  hours. 
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94.  Hydrargyri  chlorid.  mit.,  gr.  v-  lUl.  Rhei. 

vijss.   (gm.  0.3-i).5).  ^  Extr.  rhei  compos.,  ana  gr.  xi 

D.  tal.  pulv.  ad  capsul.  amyl.,  {gm.  1.5).    . 

No.  5.  Extr.   belladonnae,  gr.   ij    (gn 

S.  Take  one  powder  eveiy  three  0.1). 

hours  until  they  act.  M.  et  fiant  pilulse.  No.  3ii. 

S.  Two  to  four  pills  daily. 

95.  Sodii  sulpliat.,  'jss.  (gni.  50). 

Sodii  jjitarbonat.,  3jbb.  (gm.  6).  iq^,  Ext.  aloes. 


Sodii  chiorati,  gr.  xlv  (gm.  3). 
M.  f.  pulvis. 

S.  One  or  two  teaspoonfuls  in  a 
cup  of  warm  water  every  morning. 

96.  Magnesii     sulphat.,     5'j      (S™- 

60). 
Sodii  l)icarbonat.,  3iij  (gm.  12). 
M.  f.  pulv. 

S.  One  teaspoonful  In  a  cup  of 
water. 

97.  8enna>,  ^ss.  (gm,  15). 
Anitii,  3]   (gm.  5). 

A(].  fervida',  ^v  (150  c.c). 
M.  et  fiat  infusio;  adde 
Sodii  Bulphat.,  ,"v   (gm.  30). 
M.  S.  TaI)le.spoonful  hourly. 

98.  Franguhi',  5ijss.   (gm.  80). 

SlMlTlil', 

Mi'iitliie  pip.,  ana  5v  (gin.  20). 
M.  vt  (lat  species.     A  teaspoon- 
ful to  a  cup  of  tea.    Take  at  night. 

99.  Pulv.  rhei,  ."ij   (gm.  5). 

Sodii  vol  magiief^ii  sulpliat.,  5^8. 

(gtii.  1.*)). 
Ziiigitieris,  ."»ss.    (gin.  2). 
51.  ft  fiat  jHilvis. 
S.  One  liait'  to  one  teaspoonful 
at  a  dosf. 

]00.    l.Mici. 

Siilplii'ir.  iirax'ip., 
I'olassii  liitart  Till., 
Anisi.  nun  .~j  (;riii.  5). 
SiH'ciiari  nllii.  .iv  (gm.  yn), 
M.  el  Mat  pnlv. 
S.   Kiiife-piiintful. 
(In  hemorrhoids.) 


Sapon.    jalapini,    ana    gr.    w\ 

(gm.  1.5). 
M.  et  fiant  pilulae.  No.  30. 
S.  Two  to  four  pills  daily. 

103.  Extr.  aloes, 

Rliei.,  ana  gr.  xv  (gm.  1). 
Extr.  colocynthidis, 
Carabogise,  ana  gr.   vijss.    (^ii 

0.5). 
M.  et  fiant  pilul..  No.  30. 
S.  Two  or  three  pills  daily. 

104.  Extr.  aloes,  gr.  vijss.  (gm.  0..'i; 
Extr.  rhei.  comp.,  gr.  xlv  (gn 

3). 
Ferri,  gr.  xlv   (gin.  3). 
M.  et  fiant  pil.,  No.  100. 
S.  One  or  two  pills  at  a  dost-. 

105.  Extr.  aloes,  gr.  xlv  (gm.  3). 
Extr.     belladonnie,     gr.     vij^^: 

(gm.  0.5). 
Saponis,  q.  s.  ad  pilulas.  No.  .'iii 
S.  One  or  two  pills  at  a  dose. 

106.  Podophyllini,    gr.     ss.-v     (gm 

0.08-0.3). 
Satrliari  alhi,  gr.  v  (gm.  0.;[). 
M.  et  fiat  pulvis.     1).  tal.  pulv 

No.  10. 
S.    One  or  two  powders  daily  a 
required. 

107.  lV((«t.  tamarind.,  50 : -^'.^irt. 
Miignesii     sulphat.,     .ivj      (gm 

25). 
M.    S.    Drink   one   half   to   on 
glass  every  morning. 
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108.  Fluiclext.    caw-ara*    sntinitlit,    .^j      114.  lJit»nmtlii  fiubnilrat.,  gr.  vjjss.- 


(glii.  3(1)  [or  fluitlt^xL.  vat^cane 
nagmi.  uromntU-.]. 
S.    One   Iialf   io  one  teaspoon- 
ful  once  oT  twice  daily. 

ion.  filywrini,   ni.  xUwij   (3-r.  c.c). 

S.  To  lie  iujwc'tetl  witli  u  small 
svriiige  into  the  rectum. 

(Also  glycerin  supposiloripn. ) 


18.     Astrint/enlA    and    AtitirJiurrhenl 

Remedies 

110.  Afidi     taniiici,    gr.    j-tj     (gm. 

(UI.VU.l). 
0|)ii,  gr.  i  (gm.  0.2). 
Sjufhiiri,  gr.  j  (gm.  0.5). 
M.  et  f.  pulv.    I>.  tal.  pulv..  No. 

111. 

S.    One   powder  every   two    or 
three  hottre. 

111.  Tannigcii     or     taimalbin,     gr. 

viJR9.-XT  (gm.  0.5-1). 
T).  tal.  pulv.,  No.  10. 
8.    One   jiowder   tlirec   timca   a 
day. 

3X2.  Argenti  nitrat.,  gr.  ij-Hj   (gm. 

0.1-0.2). 
Pulv.  opii.  gr.  XXX  (gni.  "i). 
Gentian,  et  extriM-t.  gentian.,  q. 

B.  ad  pilnla.s  Xo.  ho. 
S.  Ftiiir  to  ti'ix  pilli*  daily. 
(Olimnic  diarrln'n.) 

113.  Argenli     nitrat.,    gr,     ij     (gm. 
0.1). 
Aq.  de*till.,  5jss.  (50  cc). 
Glycerini,  ^ijss.  (It)  cc). 
M.  D.  in  vitro  nigru. 

S.    One    teaHpoonful    evtry   two 
hours. 

(For  diarrhea  of  rhildren.) 


XV  (gni.  (»..'»-I). 
Opii.  gr.  j  (gm.  D.02). 
Sarchari  nlbi,  gr.  v  (gm.  0.3). 
M.  et  f.  pulv.    1).  tal.  pulv..  Xo. 

12, 
R.    Two  or  Ihn^p  powdi^rs  daily. 

{Clirouic  intcijtmal  ulctrs.) 

ll.K  Bismuthi  siihnitrat.  Sj  (gra.  fi). 

Iklui'ila^.  Hfacia*, 

Synip.  siinpl  ,  ana  ^^.  ( \!i  p.p.). 

a'(].  do-stilkt.,  5iv  (120  e.c). 

JI.  S.  One  tablet!p(H]uful  every 
hour  or  two.     Shake. 

(Fur  dyBenlcry,  etc.) 

lie,  Binmuthi     aalitylat.,     gr.     ij-r 

(gm.  0.1-0..1). 
Pulv.  guiiirnori.,  gr.  viJBs.    (gm. 

0.5). 
M.  et  fiat  pulvis.    D.  tal.  pulv.. 

No.   Vi. 

S.  Outi  powder  every  two  huurs. 
(For    ehronic    diarrliea,    intes- 
tinal c'atarrh  of  children.) 

117.  Pliimlii    atiitat.,   gr.   8B.-J    (gm. 

0.0.1-0.05). 
*H>i'h  gr.  J-i   (gm.  0.01-O.O2). 
Sni-eFiari    alhi,  gr.    viJM.    (gm. 

0.5). 
M.  et  ft.  pulv.   II.  tal.  pulv..  No. 

12. 
S.    Out'   pnwder   every   two   or 
three  hours. 

118.  Decoct,  htt-matoxylt,  5-10:150. 
Ryr.  stmpl.^  ^  (JO  v.c.). 

M.  S.  One  tablMptjoufuT  every 
two  Iidiirs. 

119.  Infus.  ealumhiP,  1.1:  IfiCI. 
Klixir  aurantii,  .Sj  (5  c.c.). 

Syr.  sinipi..  .>vj   (*i!>  v.c). 

M.  S.  Tablespoouful  every  two 

hours. 
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120.  Decoct,  krameriffi,  5-10:120. 

Tiiict.  aromat.,  oj   (5  c.c). 

S>T.  si]n|il.,  'ss-  (l'>  c.c). 

M.   S.  Talilcspooiifiil  every  two 
hours. 


13.  Anthelmintica 

Vi7.  Trochisci  Pantonini,  ana  gr.  j 
(gin.  0.05),  No.  10. 

S.  Two  troches  morning  and 
night. 

(In  aacarides  and   ox>iiris.) 


121.  Mucilag.  acaci*, 

Syr.  siiiipl.,  ana  ."v  (20  c.c). 

Aq.  dcstillat.,  ^\v   (120  c.c). 

TInct.  opii,  in,  xv-xxx  (l-2cc.).      128,  Santonicsp,  5j  (ffm.  5). 

M.   S.  Tahlespoonful  every  two  Jalapa?,  gr.  xv  (gni.  1). 

Iiours. 


122.  01.  amygdal.,  oijse.  (10  c.c). 
Acacia?,  oj   (gin.  5). 
Ai|.  destillat.,  ^iv  (120  c.c). 
Fiat  cniiilsio,  addc 
Syr.  yinipl.,  5v  (20  c.c). 
May  add  tinct.  ojiii,  Tt^  xxx   (2 
cc). 


Synipi,  Svj  (25  c.c). 
M.  et  fiat  eleetuariuin. 
S.  Take  in  three  doses. 

139.  Extract,  filicia,  3ij    (gm.  8). 
Miic  acacije,  .>j  (30  cc). 
Syr.  eimpl.,  5v   (20  c.c). 

H.  Take  in  two  portions  witliin 


M.   S.  Tabicspoonful  every  two      lialf  an  hour. 


hours. 

123.  NaplithaU'ui,  gr.  iij-vijss.  (gm. 
0.2-(t.5). 

1).  tal.  pnlv.,  Xo.  10. 

S.  Three  or  four  powders  daily 
in  wafers. 


(The  simplest  and  l»est  way  to 
administer  the  extract  of  male  ffra 
i;-  in  gelatin  capsules,  each  contain- 
ing gr.  xv-xxx  [gm.  1-2]  of  the 
drug.) 


121.  Dwoct.  salipis,  1:200. 

A'ini  opii,  gtt.  iij-v. 

I).  S.  One  teaspoonfu]  every  one      j,,  i,j,|f  ^n  liour  with  a  purge. 
to  twd  li(Mirs. 


130.  Pclletierinie  tannat.,  gr.  v-vijsi 
(gin.  0.3-0.5). 
R.    Take   in    water,    and    follow 


l^T).   Ilydriii'<:yri  ehlorid.   iiiii..  gr.    ' 
(gill,  n.iil  ). 
Opii.    gr.    25     I'i    (gm.    0.()n.3- 

(i.iiit:.). 

Sanliiiri  lactis.  gr.  v  (gm.  0.3). 
M.    el    ft.    piilv.     I),    fal.    pulv., 

No.    12. 
S.    One    pnwder    every    two    or       hours 
thn-e  Imur?^. 

(Ill  diiirrliea  (if  cliildron.) 


(Said  to  lK'offe<tual.) 
14.  Diiirrfirx 


131.  liiquor  potawiii  acetiri. 

Syr.  siiiipl..  ana  ."^vj   (2."i  c.c). 
A(\.  fo'iiiculi,  ^iijss.    (100  c.r.). 
S.     Tnlilespoonfid      every     two 


12G.  Creosdti.  tTl_  ij-iv. 

A<i.  destillat..  ^.j    (3'.  c.c). 

Syr.  altlirt'a",  JtHi^.   (IT)  c.c). 

M.    S.    Teaspoonful    every    two 
hours. 

(In  diarrhea  of  children.) 


J32.  Aeeti  scilla',  ;^j  (30  cc). 

Potassii  carhonat.  q.  s.  ad  per- 
feeiani  paturatir>nem. 

Aq.  petroselini,  .^iv  (120  cc). 

Syr.  siinpl.,  5v  (20  c.c). 

M.  S.  One  tahlespoonful  every 
two  hours. 
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1.".  Diaphoretics 


133.  Smlii  aretat.,  ."JiJM  (gin.  10). 
At],  pclrfwelini,  .^v  (1.10  cc). 
M.  S.  Oni!  tahlf^injuiiful  every     Ul.  Pilocarpiiia;    fijilroclilorat,    gr. 


two  huim. 


134.  Infug.  Millflc,  1.5:150. 
Tarljir.  Iximxiit.,  %(»,    fgir..  15). 
S.vr.  sinipl.,  588-  (l''»  t'-t'.)- 

M.  S.  One  laltlespoonful  every 
two  hours, 

135.  Onoiiiilit), 
Lign.  junipcri, 
Fruct.  junipcri, 

Fruct.  pi-tnifielini,  ana  5vj  (gm. 
25). 

ir.   ft    f.   KJiWrieS. 

D.  S.  One  twispoonful  infused 
as  a  tcB. 

l^tG.  Diurolini    (tlioi>l>roiiunie    sodio- 

siilifvinl.).  gr-    xv-xxx    (gill. 

1).  tnl.  pulv.,  Na,  H). 
8.  Take  two  or  three  powders 
in  wftfcnt  daily, 

!.1T.  Sodio-theocini  aeetat.,  gr.  t- 
vijas.  (gill.  U.3-II.5). 

I),  tal.  piilv..  No.  12. 

H.  ((no  jiiiw<Ior  twice  or  tlirleo 
daily. 

1S8.  Aguritii,  gr.  viJ8«.-xv  (gin.  (),f>- 

n. 

I),  tal.  pulv..  No.  13. 
S.'  Three  or  fonr  iiowders  daily 
in  wafers. 

Kill.  Eupbylliii,  gr.  ij  fgin.  0.1). 

1).  in  origiiiiit  UiliU'ln,  So.  3(1. 

S.  Three  to  five  laltlfts  daily. 

( Kupliylliii  may  aUo  lie  pre- 
errilicd  iti  Ktip|ioiiitnry  form.) 

140.  Hydrargyri  clilorid.  mit.,  gr.  tij 
(gin.  U.2). 

r>.  Ijil.  ]»iilv.  ill  i-afKJiiliB,  No.  10. 

S.  TlirM'  pmwdcTn  daily. 

f  Asaiiiiirt'tli-  in  lr<*art  alTi'i-tions; 
may  be  coiiihiiicd  witli  digitalis.) 


iij  (gm.  0.2). 
Aq.  deutillat.,  Sijsg.  (10  cc). 
M.  I),  ad.  vitniin  anipluni. 
S.    TtMi    to    f fteeii    niiriinm    for 
Jiypodcruiic  iujection. 

142.  Pilocarpiua'  liydrochlorat,  gr.  t 
(gai.  o.:l).  ' 
Ext.  glycyrrliiwi',  q.  b.  et  (iaiit 

pilulw/No.  30. 
H.  One  or  two  pilU. 

]4.'i.  I'lflv.  ipeeao.  conip.,  gr.  v  (gm. 

SafL'liuri  albi,  gr.  iij  (gm.  0.2). 
M.  et  ft.  pulv.    I),  tal.  pulv..  No. 

10. 
S.  One  powder  while  in  a  hot 
pack. 

H4.  Tho  fiillnwimg  are  regardetl  aa 
diupiiuretic  tea»: 
Chamomile  flowers. 
Elder  flfpwerB. 
Lindc-u  (lowers. 


15.  KatTotifii  and  anirxthelics 

145.  MorphiriR'  liydrocldortdi,  gr.  | 

(grii.  0.01). 
Sai:<jhari    albi,  gr.    vij.stt.    (gin. 

O.fi). 
M.  I'i  ft.  pulvis.     I).  Int.  pulv.. 

Nil.  111. 

S.    Morphin  powder.    Take  one 
at  night. 

1  Mi.  Morpliiriii'  liyilrticldorldi,  gr.  j- 
ij  (gin.  0.05-0.1). 
A(|.  aniygdal.  aniar..  :^iJM.   (10 

cc. ) . 
if.    S.    Morpliin    dro[>s.     Dose, 
fifteen  to  twenty. 
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147.  Morpliinse  hydrochlorid.,  gr.  iv  154.  Sulphonal,  gr.  xv—xxx  (gm.  1- 

(gm.  0.25).  3). 

Aq.  destillat.,  3vj   (35  c.c).  D.  tal.  pulv..  No.  6. 

D.     S.     One-per-cent     morphin  S.   Take  one   powder  in  plenty 

solution    for    hypodermic    injection,  of  fluid  two  hours  before  retiring. 
One  Pravaz  eyringeful  [TH.  xv]  equals 

gr.  ^  (gm.  0.01)  of  morphin.  155.  Trional,  gr.  xv-xxi   (gm.  1-2). 

D.  tal.  pulv..  No.  6. 

148.  Morphinae  hydrochlorid.,   gr.   j  S.   One  powder  to  l>e  taken  in  a 

(gill.  0.05).  wafer  at  night. 

Syr.  sinipl.,  .^j  (30  c.c). 

M.    S.    One    Iialf   to   one   tea-  1^^-  Veronal,  gr.  vijsa.-xv  (gm.  n..>- 

spoonful.  ^ )  ■ 

D.  tal.  pulv..  No.  6. 

149.  Codeine  phoephat.,  gr.  |   (gm.  ^    .  ^-   ^"^  I«^*^"  ^"  "  *^°P  «^  ^"^ 

0.03).  at  night. 

Sact-hari    albi,    gr.    vijes.    (gm.  . 

Q  5\  157.  Potaaaii    bromidi,     gr.     six-sIt 

M.  et  ft.  pulv.    D.  tal.  pulv..  No.  ^  <«"'■  27')- 

IQ                             ^  D.  tal.  pulv..  No.  5. 

„    „           .              1       J  M  S.  Take  one  powder  dissohnl 

S.   One  or  two  powders  daily.  ■          ,         *      *       *     ■  1 1. 
'^                   •'ma  glass  of  water  at  night. 

150.  IleroinfE  hydrochlorid.,  gr.  j^-  jgg.  Cannabini   tannat.,   gr.    v-fiJM. 

^  (gm.  0.OO.V0.0O5).  (gnj_  0.3-0.5). 

Sacchari    alln,    gr.    vljss.    (gm.  Sacehari  albi,  gr.  iij   (gm.  O.?]. 

O"'')-  M.   et   ft.   pulv.     I),    tal.    pulv.. 

M.  et  ft.  pulv.    1).  tal.  pulv.,  No.  jj^^  g 

^^-  S.   One  powder  at  night. 

S.  Two  or  three  powders  daily.  (Expensive!) 

IT)!.  C'liloral.  hydrat.,  5sa.-j  (gin.  Z-  159.  Extr.  cannabis  indica?,  gr.  iij-TT 

5).         ■  (gm.  0.3-1). 

A<|..  ilcslilliit.,  Sacchari  albi,  gr.  v   (gm.  0..3). 

Svr.  ininintii.  ana  .~ij  (5  e.c).  M.   et  ft.   pulv.      D.    tal.   pulv., 

M.  S.   Take  in  one  or  two  doses.  ^^-  "• 

S.  One  powder  at  night. 

153.  Chloral,     hvdrat.,    gr.    xl     (gm.  ,„„    ,,       ,,,,»..„.           .     . 

y^,         ^          '    ^             ^^  IGO.  I'araldehyd,  .'j-.>jss.   (  l-(!  c.c). 

'•••*)•  T»     d     m'l..   :_    ,  ._ 


D.  S.  Take  in  water. 
,,„,„,         ,  .....  (In  delirium  tremens.    Restles*- 

M.  S.     lu  be  taken  at  night  m      ^^^^  ^f  alcoholics.) 
lalf  a  crliiss  of  nnlk. 


A(|.  ilcslilliit.,  ."tijss.  (10  c.c). 
I 


Ifil.  Dormiol,  gr.  vijss.-xv  (gm.  O.o- 
]r),'J.  C'lilriralaniid..  gr.  xxx   (gm.  3).  xv). 

D,  tal.  [)ulv.,  N'o.  5.  j).  tal.  pulv.,  No.  6. 

S.   ()m-  |ir)\vder  to  be  taken  in  a  S.   One  powder  in  a  wafer  or 

wafer  at  night.  water  at  night. 
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163.  Cocaina?  Itytlrocliloritl.,gr.  vijtis- 
xv-xxijsit.   {1>.5-1-1.5). 
Aq.  (legtillat.,  3ij  (8  t'.c.)- 

AI(^t)liol,  OS8.  (S  e.c). 
M.  S.  Vaiut  externally. 

163.  AiwstlieBini,  gr.    v-vijss.    (gm. 

D.  tai.  pull..  Nft.  10. 

S.  One  powiler  Iwire  or  thrice 

((.'Hrilmlgiii.     Vniiiilmg.) 

1<>4.  Cocflinm  livdroclilorid.,  gr.  vijse. 
(gni.  0.5). 

Spir.  villi,  t\.  s.  ml.  solut. 

Aq.  d(!stillal,,  oijss.  (Id  v.v.). 

1).  S.  For  liypodcmuc  injet-tion. 

Dofp,  one  quarter  tf>  one  half 
rrnvaz  Bvringeful  (rx  iv-viij). 

(All  cocain  sohitinns  are  more 
litaUIc  if.  iusk-atl  of  pure  waler.  a 
l;Ui,(K)0  solution  of  liiclilorid  of 
mercury  he  used,} 


17.  Tonics 

165.  Ferri     retlijcti,    >ir.    j-iij     (gm. 

O.Ofl-U.'g). 
Saceliari    lactis,  gr.   vijss.    (gin. 

O.o). 
M.  et  ft.  pulvis.     D.  tal.  pulv., 

N<i.  20. 
S.  Two  powders  daily. 

16G.  Ferri     oxiil.     unei-Iiarat.     snhit., 
.^  (gm.  .-Itl). 
V.  ad  M.'atiilarii. 
S.  Kiiife-poititriil  llirice  daily. 

167.  Ferri    carlwnat.    sacrliarai.,    SJ 
(gm.  ;tU). 

D.    S.       Kiiife-puiut  Tul     thrice 
daily. 


168.  Ferri  sulphat.. 

rulussii     carhimat.,     ana     .'ij- 

Sijse.  (gm.  8-11)). 
Tragacantlut;,   i|-   .■«.    ad    pilulas, 

Xo.  lUU. 
S.  Two  to  four  pillfl  thrice  daily 
(Rlaiid't*  pills). 

169.  Kerri  la^tat.. 

Sncei     I  i<|ii  ir.    dep.    aiia    5ja8. 
{gm.  (1). 
•    M.  el  Hani  piliilas.  No.  100. 
8.    Two    or    tliroe    pilU    thrice 
daily. 

no.  Ferri  ladal., 

Ext.  eincliona^  acpios.,  ana  3jbs. 

(gni.  (i). 
Muo.    airaciie,   q.    s.    ad    piiiUas, 

No.  lOu. 
S.    Two    or    IlirtiC    pills    tlirii'ft 
ilnily. 

171.  Tinet.  ferri  ehloniti  wthere^p, 
Aq.    i'iiinaniomi,    ana    ovj     (25 

c.e.). 

M.   S.  Tlirin-  ilally  tnw  half  to 
one  tcaii'poouful  in' wine. 

172.  Liquorie    ferri    allnuniiiati,    .*ij 
S.  One  teflspoonful  thrice  daily. 

173.  (}uiniu  sulphat.. 

Ferri  sulpha!.,  ana  gr.  xlv  (gm. 

3)- 
Glveyrrliizie,    q.    s.    ad    pilulas, 

No.  60. 
S.   One  or  tvro  pills  thrice  daily. 

174.  S_>TUp.  ferri  lodid. 

Syrup,  siiiipl.,  ana  ,^j   (!10  v.i:). 
M.    S.   One   teaspoonful    tlirice 
ilaily. 

175.  Ar.^Piii  triuxid.,  gr.  v  (gm.  0.3). 
Piptri.^.  gr.  xlv  (gm.  3). 
Kxtr.  glyeyrrhizw.  q.  ;«.  ad  pilu- 

las.  No.' 11)0. 
S.  Two  or  three  plHs  daily. 


I 


736 


APPENDIX  III 


176.  Ferri  redact!,  3j  (gm.  5). 
Acid,  areenioa., gr.  iij  (gm.0.2). 
Kxtr.  geiitiana*,  q.   b.  ad  pilul., 

Xo.  100. 
S.    One   or   two   pills    twice   or 
thrice  daily. 

18.  Nervines 

177.  Potassii     lirornidi,     gr.     xv-xlv 

(gm.  1-3). 
1).  tal.  piilv.  ad  chart,  ceratam. 

No.  20. 
S.  Two  or  three  powders  in  one 
half  glass  of  water  or  seltzer  daily. 

178.  Liquor,     potassii     araenit.     (= 

solut.   Fowleri), 
Aq.    mentlisp,    ana    oijss.     (10 

cc). 
M.    S.   Ten   drops   thrice   daily. 
Dose  to  lie  gradually  increased.* 

179.  Argenti  nitrat.,  gr.  xv  (gm.  1). 
Argilla',  oijas.   (gin.  10). 

Aq.  destillat.  q.  s.  ut  fiant  pil.. 

No.  100. 
S.    One  or  two  pilta  thrice  daily 
before  nieal«. 

180.  Rxtr.  orgnta*,  .^j  (gm.  5). 
Kxtr.     glycyrrliiziv,     q.     s.     ad 

pihilas,  No.   100. 
S.    One    to    three    pills    thrice 
dailv. 


183.  Zinei    oxidi,    gr.    J-vijss.    (gm. 

0.01-^..i). 
Sacchari  alhi,  gr.  v  (gin.  0.3). 
M.  et   ft.   pulv.      D.    tal.  pulv.. 

No.  20. 
S.  Two  or  three  powders  daily. 

184.  Zinci  oxidi,  ,"j   (gni.  5). 
Kxtract.   Wlladonna',   rww.    (gm. 

2). 
Extract.  Valeriana*.  .>j  (gm.  '*). 
Pulv.    rad.    Valeriana^   q.   s.  ut 

fiant  pilul.,  No.  100. 
S.  One  pill  thrice  daily. 
( For  Epilepsy,  Chorea,  etc.) 

185.  Zinci  valerianat,  gr.  xv  (gm.  1). 
[Vol.    oxtr.    lK?lla<l(mna',   gr.   ij 

(gm.  0.1).] 
FjxXt.  gentianae,  q.  8.  ut  fiant  \nU 

No.  20. 
S.  Two  pills  twice  daily. 
(For  neuralgias,  etc.) 

186.  Auri    ot    smlii    chlorid.,   gr.   ir 

^  (gm.  0.25). 
Kxtr.  giycyrrhiza',  q.  s.  ad  [lil.. 

No.  50. 
S.  One  j)ill  thrice  daily. 

187.  AconitiniP.  gr.  j  (gm.  0.0.")). 
Extract,  hvoscyaini,  gr.  xv  (fni. 

1)- 
Extract,  glycyrrhiza',  ."j  (gni.  41- 
M.  ct  fiant  piluhr.  No.  .'>0. 
S.  One  or  two  jiills  Iwitt'  a  <lav. 


181.  Atropitia-  sulphat.,  gr.   ^    (g'Ti. 
0.01). 
Extr.  glycyrrliiza',  q.  s.  ut  fiant      ^^^-  '^'"'"t-  valerians-  a'therea-. 


pihiliv,  \o.  20. 
S.   Two  or  three  pills  daily. 

182.  Scojmlaniina'  liydrohromiili,  gr. 
,'s    (gm.  0.01)'. 

A(].  destillat..  ."iijss.   (10  c.c). 

S.  Five  to  fiftci'ii  minims  suh- 
ciitaneoiiiily. 

(In  paialysis  agitans.  tremor, 
and  condifinns  nf  excitement.) 


Aq.   anivgdal.   aniar.,  nna  .'»!]<'■ 

(10  c.c). 
M.    S.    Twenty    to    thirty  iln-i-^ 
thrice  daily. 

18:).  Strychnina'  nitrat.,  gr.  iij-vij<'- 
(gm.  0.2-0..'>). 
Extr.     glycyrrhiz:i'.     q.    .*.    »'' 

jiilnlas.  No.  100. 
S.  One  pill  thrice  daily. 


*  For  other  nraeiuc  pfpacriptiona,  tftde  Noa.  175  and  176. 
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mo.  Ferri  lactat,  oj  (pm.  4). 

K\tT.     cinchonas     aquos.,     3s». 

(fill'-  ^). 
Kxtr.  mii-is  vomifa*,  gr.  xv  (gm. 

Kxtr.    >(l.vcyrrtiiza).    q.    s.    qiI 

pilul..  No.  nil). 
1».  S.  'I'liree  to  five  pills  daily. 


]9fi.  Jotliion,  gr.  xtv  (gm.  3). 
VaseJini, 

I^anolini,  ana  .)iJA8.  (gtii.  lUf. 
M.  Ft   fiiil  ungviontuiti. 
iS.  Kxli.Tnal  use. 

197.  lorloformi,  gr.  xv  (gm.  1). 
(•<»lli«lii,  ^st*.  (l.'ii'.f.). 

M.  8.  Kjftenial  use. 


1!)1.  Koflii  nitrit.,  Stj  (gm.  2). 

.\i(Hii  (Iwtilliitif.  ;^iv  (Wt  f.v.). 

M.  Oiiii  tulile^jiourifut   Uirff!  iir      V^6.  I^lnmi  pemviani,  gr.  x\  (gm. 


ffuir  times  daily.' 

( For   angina    |MH-(nri.4,    nittlinia, 
inigraiue.) 

1!>.  LinimenU  and  Ointments 

1U2.  OU't  olivH'. 

(■!i]in'(ir"riiii.  ana  Jij  {'iH)  cc). 
M.  S.  To  be  nihlwti  in. 

19.1.  Rpirlt.  fiftpfinnli. 

I'lilorofornn,  ana  .^ij  ('JH  c-c). 
M.  S.  T(i  lio  nilibt'd  in. 


1). 

rngnent.  simpl.,  5j  (g™-  30). 
Itl.  t!t  f.  iitiguentLiin. 

S.  External  use. 

(For  bed&ores.) 

V.i'.h  Vuratriim',    gr.     ij-vijaa.     (grn. 
rt.l-4J.5). 
Unguent,    siinpl.,    Sijea.     (gm. 

KM. 
M.  et  fiat  ungiicntiim. 
S.  Veratrin  oinlmciil. 


(Externally    in    neuralgias   ami 
IJIl.  Spirit,  pampliom',  5'^j  {il*^  f-f.)-      ihe  lik«.) 

Ol,  JHIli[RTi,  .^)iW.    (1.1  c.t*.). 


M.  S.  To  tte  ru()l)L'fi  in. 

lf»ri.  I'nlassii  iodid.,  gr.  sv-lsxv  (gm. 
l-r,). 
Va.«<'lini,  .~vj  (gm.  25). 
M.  fiat  ungUL-ntiini. 
S.  Extonial  use. 


200.   i'nguent.   hyrlrargyri  ililut.,  gr. 

xxx-lxxv   (gm.  2-.i). 
I),  tal.  (Ii>H.  ad  chartaiti  c-erat., 

No.  13. 
S.  To  he  ruhlied  in  av  dlrecled. 
(For  inunctiona  in  Bypliilia,  etc.) 


20.  A  >^Hninnirjf  of  the  Most  Important  liallii  and  Ileallh  Resorts 

1.  Indifferent  Tlierinal  \Valfir$. — Badenweiler.  fiastein,  .Tohannesbad, 
heuk.  I'faffers.  Itagatz.  Schlang^^nlind,  'IVplitz,  WarmliRUin,  \Vil(ll)aci,  eU-. 

2.  Ai/>-alirie   Wtiters. — Kitiw,   Xeiionalir,  lllierwiIy.IininmMi,   Vichy,  elf. 

3.  A>k-ti!inc-.snJitie  Watrrs.- — Cnilelmd,  KUttT  (Salzfpielle) .  Franz^nsliad, 
Mnrienlmd,  Ki^HJiigi'ii,  Tnnii.sp-Stliiil.'*,  etc. 

-I.  Sdlhtr  Haihs.^in)  Cold  salines:  .\rnstadt.  Auasce.  Colberg,  Franken- 
Iianfen.  Omunilcn,  Hall,  Iscld,  Kiwen,  Kreuznach,  Oeynliausen.  ii'eielietdiall, 
Salzungrn.  Sutzii,  Wittekiml,  eto.  (b)  Warm  Eialinetc  Radon-Baden,  Miinster 
and  Stein.  Wieslinden. 
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5.  Sodium  Chlorid  Drinking  Waters. — Baden-Baden,  Hombnrg,  Kissin- 
gen,  Wiesbaden,  etc. 

6.  Saline-carbonated  Waters. — (a)  Cold:  Honiburg,  Kissingen,  Salzwhlirf, 
Soden,  etc.     (6)  Warm:  Nauheiin,  Oeynhausen,  and  Soden. 

7.  Iodized  and  Bromized  Salines. — Adellieidsquelle,  Hall,  Kiinigiidorff- 
Jastrzemb,  Kreuznacli,  Krankenheil-Tolz,  etc. 

8.  Sulphur  Springs. — Aix-Ia-Chapelle,  Baden  near  Vienna,  Baden  near 
Zurich,  Eilson,  Krcuth,  Ijtnik,  Neundorf,  Wedbach,  etc. 

!).  Clialijbeate  Waters. — Alexisbad,  Briickenau,  Cudowa,  Driburg.  EUter, 
Franzensbad,  TJclienstein,  St.  Moritz,  l*yrniont,  Rippoldsau.  St-bwallwch.  Sfiaa, 
Stelien,  etc. 

10.  Sea  Baths. — (a)  Baltic  Sea:  Scliwarzort,  Cranz,  Zoppot,  CoUht*:. 
Dievenow,  Misdroy,  Swinemiinde,  Heringsdorf,  Zinnowitz,  Kiigen  (Sassniiz. 
Lohme,  Gobren,  etc.),  Doberan  und  Heiligendannn,  Warneniunde,  Trave- 
miinde,  and  many  others,  (fe)  North  Sea:  Wyk-auf-Fohr,  Westerland-Svlt. 
Heligoland,  Borkuni,  Spiekeroog,  Wangeroog,  Norderney,  Ostend,  Blanken- 
berghe,  Scheveningen,  and  many  others. 

11.  Iron-peat  Baths. — Cudowa,  Elater,  Franzensbad,  Marienbad,  I'yrnioDt, 
Reinerz,  Sclimiedeberg,  etc. 

12.  Mud  Baths. — Aix-la-Chapelle,  Eilsen,  Xeundorf,  Baden  near  Vienni, 
etc. 

13.  .Sand  Baths. — Blasewitz  near  Dresden,  Kostritz,  etc. 

14.  Grape-cure  Bcsorts. — Arco,  Botzen,  DUrklieim,  (iries,  Meran,  Mon- 
treux,  Vevey,  and  many  otliers. 
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TABLE   OF   WEIGHTS   AND   MEASURES 
Table  of  Relation  of  U.  S.  Fluid  to  Metric  Measure 


Cubic 
Minima.        CenUmetern. 

Cubic 
Minims.         Centimeters. 

Fluid            Cubic 
DrKohma.     Centimt^ter^. 

Fluid 
Ouarc& 

Cubif 
Ceatiowtfn. 

1 

= 

.06 

30 

1.85 

4           =             14.79 

4 

118  24 

2 

= 

.12 

40 

2.46 

6         =          22,18 

6 

177  39 

6 
10 

: 

.31 
.62 

Fluid                Cubic 
Drschms.      Centimeters. 

Fluid                Cubic 
Ounces.        Centiiuetpm. 

8 
12 

236  53 
3M82 

15 

=: 

.92 

1 

3.70 

1            »              29.57 

16 

473  11 

16K 

^ 

1.00 

2 

7.39 

2         -          59  10 

20 

^ 

1.23 

3 

11.09 

3         =          88.67 

Table  of 

Relation  of  Trot  Weiqiit  to  Graus 

Qnint. 

Gram!<. 

Grains. 

Oramn. 

Drscbma.                Grams.  1  Ouncrs. 

GriB*, 

li 

= 

.008 

8 

.52 

1             =               3.89      1 

31  1 

H 

=: 

on 

10 

.65 

IH       =             5.83  1  l>i       = 

4«fi 

H 

= 

.016 

15 

.97 

2          «             7,77     2 

&'2 

M 

= 

032 

15,43 

1.00 

3          =           I!  66     3 

{133 

1 

= 

,065 

20 

1  29 

4            =            15,55  '  4 

I3U 

2 

= 

,13 

30 

1  94 

6          =           23.3 

6 

1S6  6 

4 

= 

.26 

40 

2.59 

8 

24SS 

5 
6 

= 

.32 
.39 

61.73 

4.00 

TABLE  OF  WEIGHTS  AND   MEASURES 
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Table  of  Comparison  between  Centiorade  and  Fahrenbbit  Scales 


Desreeg  Contigrade 

Degrees  Fahrenlwit. 

Degrnea  Ceatigrade. 

Degrees  F>hr«iibeit. 

25 

= 

77 

36 

B 

96.8 

36 

= 

78.8 

37 

- 

98.6 

27 

= 

80.6 

38 

— 

100.4 

28 

= 

82,4 

30 

^ 

102.2 

29 

= 

84.2 

40 

= 

104. 

30 

= 

86 

41 

» 

105.8 

31 

= 

87.8 

411 

= 

107.6 

32 

= 

89.6 

43 

•= 

109.4 

33 

= 

91.4 

44 

= 

111.2 

34 

= 

93.2 

46 

— 

113 

35 

= 

95 

Tqb  Metric  Stbteu 

IN  Medicine 

Old  Style. 

Metric. 

n  J  or  gr.  j 

= 

06  gm. 

f  3  j  or    5  j 

= 

4 

it 

f  5  i  or    5  i 

= 

32 

(1 

The  decimal  /me,  instead  of  points,  makes  errors  impossible.  As  0.06 
(drug)  is  less  than  a  grain,  while  4  and  33  (vehicle)  are  more  than  the 
drachm  and  ounce,  there  is  no  danger  of  giving  too  large  doses  of  strong 
drugs. 

C.c.  (cubic  centimeters),  used  for  gm.  (grams),  causes  an  error  of  five 
per  cent  (excess). 

A  teaepoonful  is  usually  5  grams;  a  tablespoonful,  20  grams. 
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INDEX                                  ^^^^1 

'         Aha»ia  (hyrierin).  ii.  625. 

ActinoDiycovia    of     the    thoracic    cavity. 

f         "  AljiJDiiiinal   pj«thura,"  i.  712, 
'          AbdoaiQal    roflvx.    ii.    208. 

course  of,  i.  37t*. 

putlioUj^ivnl  niialomy  of,  i.  3&tt^ 

Abdiic<>nft  norvo.   pnmlyipiM  of,  ii.   2£R. 

trealmtfiU  of.  i.  370. 

"  AluTmnt  lic-iiiurrliiiiidK,"  i.  6011. 

tul>ere]4>  biirilluR  and.  i.  3((9. 

Abidtrophy  Wcmentia  pra-coxK  ii.  IHI7- 

Acupiim-tiirt-   in   Miicuriom.  i.  405. 

AliorliuTi.  afiilp  yclltiw  Htnii>]iy  ui  t.hti  liver 

AcnUf   a.Hc<-ndinn    parnlyHis,   nciintih   and. 

1                       uiii),    i.    700. 

ii.  271. 

1              »c])tic  nffections  and,  i.  134. 

AcuL**  curable  ataxia,  ii.  272. 

stnallpas    nnd,    i.    117, 

Ai'itt«  d^'tiriuni.   ii.   Ilflfl. 

AhorLive  parunuiH.  ii.   OSl. 

AdMni»-}^t*jkfM  diariiM',   i.  417. 

AliwritH,   lic'jiHttc,  i.   Ottl. 

AddiKimV  diHi>HiH'.  i.  Wi\. 

'              vl  tbc  bniin,  vtiolo^jy  of,  li.  5IS. 

Adenia,  ii.  74. 

clinicul  history  of,  ii.  620. 

A^fenoid  ([rowths,  i.  4©2. 

din^oiiii'HlH    of,    ii.    A2L 

AiFi|in«iii  drdoroHH.  ii.   137. 

pattiiiL^Ky    o'>    ii-    fill*- 

.\dole8Ctfnw.  tardiioiiatby  of,  i.  428. 

pro^ioHJa    in,    ii.    621. 

Adoli'^cfnt  indflnity.  ii.  8(10. 

trcatnwnt  at,  ii.  622. 

.'\drennljn,  action  of,  i.  802. 

Aot'idcrnt  iioiiroM'n,  ii.  0»4. 

Apgiiitination   test   in  cholera,   i.    105. 

Acetic  acid,  tests  for.  i.  R14, 

in  Malta  fever,  i.    162. 

Acetone  bodies,  diabutvH  uiiiL,  ii.   100. 

in  typhoid,  i.  25. 

.ArlillW  tt'iiilrm  rflU-x,  ii.  210. 

WrilV  Aifu-nm  and,  i.  fl68.                   * 

Afliillcidynin,   it.   |K3. 

Ar-'raphln,    ii.    202.    4»I4. 

ActilorLydriH,  i.  554. 

Aj.'Uf.   i.   107. 

canrT  nf  Iho  ntumncli  and,  i.  561. 

.\ir  in  periranlial  hhc,  i.  453. 

1          Ac'tioliu   Hiiil  (-liolH'iiiia.  i.  701. 

Akiii<*siii  algiTU   (tiyHtiTiu),  ii.  ffiS. 

1          AchromAtopstrt.    hytlprin    and,    ii.   (122. 

Alalia,   ii.   iHi. 

Ac'liylia  jcaHlrtca,  n>ticdogy  of,  i.  534. 

Albuminuria,  a-tiolof^  and  general  patliol- 

nnatlynic  funii  of,  i.  5SU. 

"K3"  "f-  '•  '27. 

diagnoniii  of,  i.  557. 

nmyloid    kidiiry    and,   1.   785. 

pallioIi>xy  of,  i.  5.55. 

diHKUosiis  of,   i.  72(t. 

i»im)i1<*  functional   funri  i>f.  ].  569. 

K»ha<-li'it   apparatUA    in,   i,    720. 

■ytnjitiiiiititio  fivrni  of.  i.  555. 

Iti-at  ti'At  in,   i.  72n. 

Irautna  and,  i.  567. 

Ildk-r'it  tMt   in.  i.  72«.                                                „ 

treatment  of,  i.  557. 

hypHlbuDiinnaiH    and,    i.    729.                              flj 

AicoiiAt if;  trnct,  rtiief.  ii.  407* 

intfrmitti^it.  ortbnatatic  form  of,  i.  72B.             ^M 

At'rotncf^ly,  ii.  507. 

Hpiirious  form  of.  1.  727.                                    ^m 

Acropurti^HttiCKia.  a-tioto)^  of,  ii.  1S6. 

Altiiiininiirir   rirlinitis.   i.   7lt7.                                     ^4 

1              srtirioiiclcriiHiA  and,  ii.   I8fl. 

Alcohol,  nnn^mia  ami.  ii.  50. 

Courw  of,  ii.  IttiL 

firrhnsis  of  tlie  liver  and.  i.  B84. 

diaK'>*>'<i''  "f*   ■■•   ^f^^* 

«mtrai:'t»-d   kidney  and,  i.  771. 

Bjniptcims  of,  ii.    186, 

in  pnetinifinia,  i.  272. 

IrpntiiiPnC   of,    ii.    IH7. 

obesity  and,  ii.   133, 

vnricoH  veioii  and,  11.  180. 

Akobol  poiBoning,  ii.  710. 
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Alcoliolic   insanity,  ii.   660. 
Alcoholic   neuritis,   ii.   265. 
Alcoholic    paralysis,    ii.    273. 
Alcoholism,  chronic  gastritis  and,  i.  621. 
diabetes  and,  ii.  96, 
epilepsy  and,   ii.  582. 
gout  and,  ii.  120. 
Alexia,  ii.  478,  484. 
Algid  stage,  in  cholera,  i.  102. 
Alimentary   toxicosis,   i.   586. 
AUochiria,  ii.  151. 
Alopecia  following  smallpox,  i.  64. 
Alternating  insanity,  ii.  675. 
Alveolar  t-ctasis,  i.  227. 
Amaurotic  family  idiocy,  ii.  702. 
Amentia,  ii.  660. 
Aniimia.  ii.  484. 
Ammono^mia,  i.  809. 
Ammonia  poisoning,  it,  712. 
Ammoniacal   fermentation,  i.   825. 
Amojba  coli,  i.  94. 
Amoebic    dysentery,   suppurative   hepatitis 

and,  i.  682. 
Amoebic  enteritis,  i.  94. 
Amputation  neuralgia,  ii.   174. 
Amusia,  ii.  484. 

Amyloid  degeneration,  causes  of,  i.  783. 
Amyloid  kidney,  i.  782. 
Amyloid   liver,  i.   714. 

Amyotro[)hic     lateral     HcU-rosis.     aetiology 
and     pathological    aiuitomy    of,     ii. 
3ti8. 
atrophy   in.   ii.  371. 
bulbar  symptoniH  in.  ii.  372. 
clinical   liistory  <if.  ii,  370. 
cinir-Hc  of  degeneration  in,  ii.  370. 
<liagnoKis  of.  ii.  ;i73. 
inception  of,  ii,  371. 
inotiir   talies  and,   ii.   31)6. 
priignosis    in.    ii.    373. 
prugressive    bulbar    paralysis    and,    ii. 

438. 
tendon  reflexes  in,  ii.  371. 
treatment  in,  ii.  373. 
variationji  in.   ii.   372. 
Anaoiiiity  of  tlie  atoniach,  i.  554. 
Auti-niia.  cliloriHia  and.  alcohol   in.  ii.  56. 
"anicniic  niurnuirs"  in.  ii.  51, 
arsenic   and,   ii.   5S. 
arterial  wvteni  nnd,  ii.  47. 
Itlaud'j*    pills    in.    ii.   57. 
blood  in,  ii.  54. 
bruit  tie  tliabte  in,  ii.  62.  54. 
classiHoation  and  (etiology  of,  ii.  46. 


Anaemia,  chlorosis  and,  clinical  history  o 
ii.  53. 

course  of,  ii.  55. 

diagnosis  of,  ii.  65. 

diet  in,  ii.  56. 

electric- light  baths  and,  ii.  58. 

fatty  degeneration  in,  ii.  52. 

female  puberty  and,  ii.  48. 

fever  in,  ii.  53. 

gastric  ulcer  and,  ii.  63. 

"green  sickness"  and,  ii.  47. 

hemorrhage  and,  ii.  48. 

infections,  syphilis,  parasites  asd,  i 
49. 

iron  preparations  in,  ii.  57. 

metabolism   in,   ii.   52. 

milk  cure  in,  ii.  56. 

mineral  waters  and,  ii.  57. 

[terniciouB  form  of,  ii.  48. 

primary  and  aecondary    forms  of,  i 
46. 

pulse  and  respiration  in,  ii.  61. 

secondary  form  of,  ii.  48, 
specific,    ii.  49. 

symptoms  of,  ii.  49. 

thrombosis  in,  ii.  55. 

treatment  of,  ii.  55. 

tuberculosis  and,  ii.  55. 

weakness  and  irritability  from,  ii.  5C 
helminthiasis  and,  i.  632, 
hepatic,   i.    711. 
of  the  spinal  cord,  ii.  204. 
progressive  pernicious.  bliMMl  in,  ii.  64. 

course,  duration,  and  prognosis  of,  ii 
fi5. 

definition  and  etiology  nf,  ii.  58. 

diagnosis  of,  ii.  66. 

digestive  organs  in,  ii.  63, 

fever  in,  ii.  65. 

infantile  pseudoleukipm ic   form  of.  ii 
67. 

marrow  in.  ii.  01,  <t3. 

nervous  symptoms  in,  ii.  63. 

pathologj-  of,  ii.  60. 

physical  examination  in,  ii.  62. 

prognosis  of,  ii,  65, 

respiratory  symptoms  in,  ii.  62. 

symptoms  of,  ii,  fil. 

transfusion  in,  ii.  6G. 

treatment  of,  ii.  66. 

weaknep<s  in,  ii.  62. 
Anwmic   fever,   i,  534, 
Aniemic  murmurs,  ii.  61. 
Ansatheaia,  ii.  144. 


^^^^^INDBX^^^^^^^^^^^^^74^^^B 

AneriithcMiB.  dnlnroiw.   ii.   138. 

.\ntinnlii,  mali;^ant  piixtnlR  and,  i.  153.                 ^| 

};ramvtnml.   ii.   iit'i. 

lifllii^ra  ami,  ii.  7(J7.                                               ^| 

of  th#  hUd,  ii.   IA2. 

tapcMurTiiii   »n<l.   i.   Q2S).                                         ^M 

AniiTtliriu.   U.   -I.tl. 

tctiiniiH  mill,  i.  142.                                                 ^1 

Aiu'bii  lu!>iijf{  rigiiiity  uf  the  vortfbml  col- 

AniniirytltfiJiij),  in  xnu-niiu,  ii.  54.                           ^H 

i                     umti.    i-hnjiiiL-.    ii.    S3. 

Ankir                           210.                                              ^^^^| 

1                 Htirrki^-    iif,   ii.   24. 

Anklo  jt-rk.  ii.  21(».                                              ^^H 

anatoiiiioal    procv^s    in,    ii.    24. 

AiKininticft  nt  tbv  sf^cretion  of  gastric  join.          ^M 

iliMt;niiHi»  of,   ii.   24. 

554.                                                                   H 

nuturi.-  of,  ii.  24. 

Aat^phcles  irios<|uilu,  I.  108.                                       ^M 

trf'Aliiii-nt  of.   ii.  S4. 

AnttTiur  liulliar  paralysis,  ii.  441.                 ^^^H 

Aniili.vliiHloiiiii   diKKlciiiilt-,   ilid^nunls   uf,   \. 

AnMimittHiH,  i.  :t;30.                                          ^^^H 

i\sa. 

Anilirax.  i.  15:;.                                           ^^H 

nntiiral  liiHtorjr  of,  i.  038. 

AiitiMcoi'ImticH.  ii.  bS.                                           ^H 

prttpliyltixiK   of,    i.   (IIO. 

Aulistri'ptiix.-t'M-iL-   M^ruin.   i.  77.                        ^^^^| 

s}'ni|>ti>iii>t  iif,  i.  ti:t<.), 

Antitoxin  iinii.  in  ili|ihlh<>riN,  i.  BO.                 ^^^^| 

Lriinsrni<>Hi<>ii  uf,  1.  ti39. 

Aii\i<'ty                          (FHl.                                   ^^^^1 

Ici-almc-iit    vf.    i.    ItlO. 

.Ai'rta.  1iyp<>|>lii»ta  uf.  i.  42S.                             ^^^^| 

AiK-iirJniii.  (linrtii-liiij;,  i.  4lI7. 

nnrrowin^  of,  i.  4tlH.                                       ^^^^| 

uf  the  iLltiliHiiiniil  Hiirt4i,  nrLcrk-s  uf  llii; 

rniitnri*  uf,  1.  4{\~.                                           ^B^H 

brniii  end,  i.  4U7. 
'                  iiiiumiiuatc   nrtpry  nml,   i.    >H1(1, 

Apex-cutarrh,  i.  195.                                             ^| 

Aplm^iii.  ajrrapliia  and,  ii.  484.                         ^^^M 

]>iitirii'tmry   «rUTii'w   unil,    i.   4tl7. 

484.                                            ^^^1 

of   tiie  thoTACic   uortii,   iioii]iunctur(^   in, 

tirnnrsir  or  *cn*ory  form  of.  ii.  480.  4S2.      ^^^H 

i.   441 R. 

ariiUMu.  nmi.  ii.  484.                                                ^H 

»tl»li>{^-  and  (mtliologicnl  nuatomy  of. 

aniit<>nii<-Ml  «^li!tngoft  in.  ii.  4RJI,                      ^^^^| 

i.  450. 

ntititiiniicnl   liirali/.ation  i)f,  ii.  4711.              ^^^^| 

arti^riiifli^lfniAt'^  aiiii,  i.  43l>. 

fl])r!i\iiL  ami.  ii.  484r.                                        ^^^^H 

clinical  »)yiii]iti>m«  cf,  i.  4U0. 

D'-jfrineV  views  on,  ii.  480.                        ^^^| 

oiirnv  iiMii  tiTiiiiii'itiuti  of.  {.  464. 

foniiit  itf,  ij.  470.                                               ^M 

dia;jnf>!.ie  uf,  i.  4lI4. 

Mumi  of  Itfil  ami.  ii.  4KS.                       ^^H 

fKpannilo  puUntiiHi  in.  i.  H'tS. 

Uivral  uluxiii  iinil,  ii.  482.                              ^^^H 

gaivaiiii-)niiirtiirt'   in,  i.   4lt.'i. 

Marii-'i*  vii'WH                1H8.                                ^^^^| 

01ivt>r-<'rtril)in>llix  >»inn  itiHohful  tug) 

mimi'liL-  i>v|ir(-«iiiiin  and,  ii.  4H4.                     ^^^H 

in.  i.  4m. 

nLonophnfiH  nnil.  ii.  4K2.                                  ^^^H 

other  luiuuis  ami.  i.   I'IS. 

niiitiir           u(i4\ic|    form  of,  ii.  481.            ^^^| 

p!iyHi<>nl  xiyii^  <'f.  i.  Aii\. 

■iptir  mil n>-.'ii t>  fiinii  of.  ii.  480.                     ^^^| 

pn-imiirL'  "u  »ii|"«'ri<ir  wnu  utivii   in,  i. 

]>iir»[>1itif<ii«  iiu<l,  ii.  482,  -187.                        ^^^H 

4«3. 

Iircipnnsi*  and  ctHirw  of,  11.  460.                       ^M 

"11  viipiM  in,  i.  4113. 

tests  for.  ii.  483.                                                              H 

pulse  in.  i.  4li2. 

won)  or  wjul  <]«a(nvM  and,  ii.  483.                   H 

rB(lin(rT»|ilMc  cv  Hill  in  11*  ion  in.  i.  4'02. 

zoni-  nf  liinjfiiiifti'  iimi,  ii.  187.                                 " 

n'Mpirat/iry  i>rt;iin<^  in.  i.  M^ti. 

Aplithw.  i.  472. 

»\gns  of  eomprehiion  in,  i.  4113. 

Aphthous)  •(tomalitis.  1.  472, 

ayphiliH  anil.  i.  4.'»n. 

ApliiHiii  (if  till-  liiii(tB.  i.  2.'(8. 

trniiina  unrl,  i.  459. 

.■\p>ipl<Ttir  haliit.  ii.  4!)8. 

trcatmonl    of,    i.    -IflS. 

Apojtioctifio-iii  bnlhnr  pftratysl*,  ii.  445. 

Tiifnpll's  nnHliDni  in.  i.  4(10. 

A|"iplrxy,   ii.   41t7. 

Anginx,  (Ii|j)it1i(?riii  »ml,  i.  64. 

inl>Tiuenin){>>a1.  ii.  492. 

Liiduviri.  i.  4K1. 

ttpinnl.  ii.  SOS. 

pi-ctaria.  i.  41H.  l-IO. 

AppcniliL'itis.  i.  591. 

Aneinticurotir  rpilrmn.  acute,  ii.  9M. 

Aprnvin.  ii.  486. 

Anini4ili>.  ilip1illii>riH  unit.  i.  70. 

Ar^'ll   |{iilH>rt^.nn  ])ii]iil,  neiiritic  miiBCular 

influcDUi  ami.  i.  »&. 

1_ 

atrophy  and,  ii.  383. 
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Argyll  Rnbertfton  pupil,  tabeo  dorsaliii  »nd. 

ii.  M9. 
Ann   niuwles  oombined   paralfMiK  of,   ii. 

243. 
Arseoic.  In  mnUHii,  i.  IIS. 

pBriiii'iDUH  iiiiipmi«,  and,  ii.  00. 
ArMniBu  poiaoniiis,  ii.  71$. 

chitlora  and,  i.  inii. 
Arspnical  par»l.v»is,  ii.  350,  251. 
Anin  ivnd  Ix-ri  (ktI,  ii.  277. 
"  Artcri(icapillar>  libroaia."  i.  772, 
ArtcrioM-lerobis,  acropara-sthcBia    and.    ii. 
I  HI). 

arti'oltjg}'  at,   i.  •IS4. 

athrn^tna  nnd,  i.  -154. 

brmihiul  ti(*iinil^ia  and,  ii.  17S. 

bniiii  ami.  i.  457- 

rcrt'lsTiil  Ill-Ill  I  trrli(i}(f  tiiiil,  ii.  41)7. 

clinical  »viu|ituinB  ut,  i.  4SU, 

diiilj4>li'H  HHil.  ii.  inO. 

Iioiirt  antl.  i.  4.^tt. 

iiit«miitti>Dt  cluiidicBtion  and,  i.  466. 

kidiu-yH  and,  i.  457. 

Db«aity  and.  ii.  135. 

occiipatinn  nnd,  i.  456. 

[lutliolti^irnl  itiiatiiiiiy  iif,  i.  454. 

[iTii^n-Hiiivc  liiilliMr  iiitrnlyttiit  an<!,  ii,  439. 

piilB«  and,  i.  457. 

radi<i>{rapl)}'  and,  i.  4fid. 

rvxii Ito  t>{.  i.  455. 

flpquclir  tit,  i.  45fl. 

treatnietit  of,  i.  45!>. 
ArtiprioHcli-nitic  iiruiii  dtrieaAr.  Ii.  617- 
ArU'riiwcifnttic  roiitrnrlrd  kiilni-y,  L  77l>, 
Arthritic  tojihi,  in  pout,  ii.  123. 
Artliritifl  ili-fiirmann.  ii,  IB, 

iiriitii.-a   HHtiiriiinii,    i.    771, 
ArthropryjHisirf   (tMuny),  ii.  HIS. 
.'trtit'iilNr  m-umlfiiits,  ii.   184. 
Articular  nruro^cj".  ii,  11114. 
Articular  rlieiituatisni,  acute,  ii.  I, 

chnmic,  ii,  15, 
AscariH  Lumlirii»itli>H,  i.  635. 
Aacending  croup,   i.   81, 
ABeeiidinj<  fpinnl  pantlysln.  acute,  diHgno- 
»i»  and  pro^oain  in.  ii.  il4. 
BCntTHl  wymptnnifitolnjri-  of,  ii.  41:!. 
ijiiiltipl)-   ni-iiriti.4  iiiid,   ii.   414. 
pathoLiiiical    oimtomy    and    p»tlM)g«n- 

i-niR  tif,  ii.   41.1. 
trpntnirnt  of.  ii,  414. 
Awitm.   a-lt»1')gy   of.    i.    t>57. 

cirrhosifl  of  tlif  liver  nwl,  i.  087. 

clinical  aigniHcanec  of,  i,  0S7. 


Ascites.  diajTDMia  of,  i.  858. 
poritonttiR  and,  i.  Uft. 
phvHiral  pxainiMHtinn  in,  i. 
tapping;  in,  i.  BSD. 
trratment  of,  i,  050. 
Anintic  cholera,  i,  99. 
Aspliysia.  cludora  and.  i.   102.   103. 
Aspirin,  in  rhpumulism,  ii,  13. 
Asaociat«d  movomvnta,  ii.  W4. 

cprvbral  ti«>in<)rrliagp  and,  ii.  &ftO. 
AsM>ciatii>n  ccntrrti  uf  thu  brain,  it. 
Astusiu    ihystorfa),  ii.  tyiS. 
Anthnnia,  in  .UdisonV  diseaao.  i.  H' 
Aittlieniv  biiilmr  laralyaia.  iL  44!i. 
Aitthma,  bronchial,  t.  220. 
itay,  i.  IllO. 
humid,  t.  tin), 

riirdiac  n<>uri>fti«  and,  i.  437. 
Afithmatic  bronchiolitis,  i.  220. 
Asyntbolia,  ii.  4»4. 
.Ataxia,  ii.   l.'iO. 
acutv  curable,  ii.  £7S. 
vnatotnicnl  baHis  of,  ii.  205. 
cauiu>H  itf,   ii.  205. 
cen>b4>llinn  and,  ii.  2(N{. 
cuUrdinatvd  inuvimicnt  anil  cuilrdi 

of  motion  and,  ii.  2Q4. 
kn^-h4>«l  tnt  for,  ii.  206. 
motor  curtuL.  ii,  S06. 
Romberg's  tiffn  of.  ii.  207. 
tranavcrsc  myelitiB  and,  il.  315. 
Ataxic     fonii     of     multiple     ocuritia. 

272. 
Ataxic  paraplppia,  ii.  3B7. 
Ata\ic  Womotrlcr  propr^kaivi'.  ii.  3: 
.VlfWIaHiB,  pulinoiaary,  n'tif>ln]2y  of.  i.  23R, 
C(iiii])rt<«Mi<in  of  thi*  tim^M  anil,  i.  SSn. 
coTif^nital   and   iic¥]uircd    forma  ul, 

238. 
dcformitica  and,   i.  2.19. 
kyplioMndiiKtiH  and,   i,  230. 

Itiliular  pneumonia  anil.  t.  230. 
physical  cKajitnation  in.  i.  230. 
retiration  of   riba  in,   i.   2i0. 
symptoms  of,   i,  239. 
tn-ntiiient   uf.    i.   240. 
.Mhi-mma  of  th*  veaaela.  i.  4M. 
Athctoid  raovirmenti,  ii.  203. 

Iionilitary  ata.via  and,  ii,  364. 
Ath<>to>>!s,  idiopathic  form  of,  ii. 
nuturc  of.  ii.  610, 
aymptomatic  fonii  of,  ii.  600. 
Athrepsia,  i.  587. 
Atrophia  muaculonuu  lipODUltMk,  U. 
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Atrnpliin  pnUit^a,  ii.  320. 

Butho.  rltPnmatixTn  and.  ii.  S8.                                 ^M 

Atrophic  apinkl  pnrnliriiiii  of  ndulti,  ftCiit*. 

tciulicH  and,  ii.   182.                                              ^M 

ii.  408. 

scrofula  and,  ii.  143.                                              ^M 

subacute  and  chronic,  ii.  410. 

taben  dm-Hulin  and.  ii.  3&).                             ^^^H 

Atrophy  of  (h4>  kidni*y.  granular,  i.  TTO. 

trftchHti«  and.  i.  IWi.                                     ^^^H 

of  tlic  livnr.  i.  713. 

3(Hlbuf;8  and  rflup^tiniif  fever,  i.  38.                ^^^H 

of  thv  puicreM,  i.  720. 

nednar'H  nphtltu'.  i,    173.                                           ^M 

Alropin  poifwni n|;,  ii.  TIS. 

]ii'i\t^TPn,  in  Syphilid.  1.  'il,  27.                                ^| 

Aura.  iiL  cpiltfpny.  ii.  &S4. 

niyi'litiM  and,  ii.  318.                                       ^^^| 

.AiitiDtiiKjiH-Nliim.  Iij-^teriii  iinii.  ii.  6J7. 

Bchrin^'^  aiitiLoxin,  i.   I4&.                               ^^^^| 

Aiituiiniiil  rattirrli,   i.   14KI.     Sfc  uIhu   Htty 

HfWs  diHi'ase.  ii.  tlfSl.                                         ^^H 

fever. 

IIpII's  iMilay.  ii.  231.                                                   V 

H4-ll'.'4  Mun.  in  fiiriKl  piiralysim,  ii.  232.          ^^^| 

Babinbki'a  rriUfX,  ii.  £08. 

UiTt-beri.  u'tiolony  of,  ii.  27(1.                           ^^^| 

amyotrophic    lat«raE    RclorottiH    and,    ii. 

prognosis  in,  ii.  277.                                       ^^^H 

372. 

propliyluxi.'i  agninstt,  !i.  277.                        ^^^H 

crrvl>ral  bi-inurrliui^  and,  ii.  506. 

wvt  und  dry  furn)8  of,  ii.  277.                       ^^^B 

vpik-p^y  and,  ii.  5^6. 

Bt'lM-ii\ytiiity  ric    ucid,    diulK'tes    and,    ii.           ^| 

motnr  tshpA  unci,  li.  3Q4. 

^^H 

nmltipli*  nclfroitift  and.  ii.  326. 

Bicpps,  pHra)y»i>  of,  ii.  240.                          ^^^| 

pr<>K->iirf  paralysis  of  thL'  spine  itni),  11. 

Hlvrnicr'a    e]mnf<i>    of    notn,     in     pn^mo- 

308. 

Ihorax.  i.  3fi3. 

"Bacillus  corriprs"  in  typhoid,  i.  3. 

Biernacki'a  symptom,  tah^s  doranlia  and. 

ItncillitH  fusiforniiK,  i.  488. 

ii.  349. 

n^roHcoB,  i.  479. 

Bier'ii    lij-pera-niia,    chronic    polyartUritrn 

Kaineii-thernpy.     Kt-r   Itatha. 

and.  ii.  22. 

Uuntirig  tTeatmuiit,  fur  ubeaity,  ii.  138. 

in  rh^utnutiain,  ii.  M. 

Banti's  ditt?a»p,  ii.  74. 

Bilhar/la   licniRtoliia,   i.  797. 

Banpstliesiomcter,  ii.  148. 

Biliary  ciili-iili,  tL'titdn^  of,  i,  URfi. 

BarLow'it  dittease,  ii.  80. 

analomica]    and    clinical    rcHultA    of.    i. 

Bnrr^lxlmptil  thorait,  i.  233. 

G72. 

Uflfivduw's  disesse.  ii.  57fi. 

biliary  colic  in,  i.  ti72. 

Ua«i[ar  arUTy,  cmboliaoi  and  tliromboain 

cancer  following,  i.  079. 

of,  «*ti«lopy   of,   ii.  448. 

cauBPH  of  biliary  wiic.  i.  674. 

aiiMtoiiiy  of,  ii.  448. 

col^n  baoillui*  antt.  i.  070. 

1                   rrri^fu-rl    htMTiipln;{ia  in,  ii.  448. 

difLgnmsiM  of,  i.  1177. 

patholojiy   of,   ii.   448.. 

Duraadc'i}  remvdy  in,  i.  68D. 

prnjfiHiain    in.    ii.    44!>. 

gnllstomr-n,  i.  071. 

Riiailar  inenin^itlK,  ii.  45It. 

inHiLninuitory  cnmpHcatinna  of,  i.  677. 

Itamipliilic    gniiiuLntion.    ii.    43. 

ijili?rmiHi;nt  ffvcr  in,  i.  078. 

Ratlii.  ncuto  nephritis  nnil,  i.   760. 

jniiridicp  in,  i,  tt7J>, 

and  hoalth  r»aort.'<.  Nummary  i>f,  ii.  71^7. 

objective  cxjiniiiation  in.  i.  673. 

chronic  polyarthritio  and.  ii.  £2. 

other  diseairs  and.  i.  rt7fi, 

^iiut  HTiil,  ii.   I£n. 

pi^rfnrnlioii  fnun,  i.  iI7<I. 

iieart   iliflPaHf!  und.   i.  408,   427. 

predirijHfKint;  cuiliti-^  of.  i.  670. 

in  ccrehro  !)pinnl  im'Ttingitis.  i.  133. 

prot^oiiis  in.  i.  079. 

in  (Iip]ithrrin.  t.  88. 

pr<)pliyl»xiH  a^ainiit,  t.  079. 

in  pneumonia,   i.  271. 

piirulont  iiiRimimation  in,  i.  ft75. 

in  warlet   ffver.  I.  H4. 

H<L>qu«lB>  fjf.  i.  Q70. 

in  Kiua1l[io.\.  t.  70. 

aex  and,  i.  070. 

in    typhoid,    i.   2fl. 

iTHfttm^int  of.  i.  (179. 

iiirualpa  and,  i.  flO. 

surgical,    i.   681. 

ol>e»ity  and.  ii.    13ft. 

Biliary    cirrlio^ii,    primary    hypertrophic, 

pltaryngitia  and,  i.  404. 
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iPtiolngy  of.  i.  094. 
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Biliary    cirrhosis,    primary    hypertrophic, 
course  of,  i,  ([95. 
diagnosis  of,  i.  605. 
pathologj'  of,  i.  095- 
physical  examination  of  the  liver  id, 

i.  694. 
prognosis  of,  i.  600. 
treatment  of,  i.  606. 

Becondary,  i.  693, 
Biliary   colic,   i.   672. 
Bilious  pneumonia,  i.  255. 
Bilious  typhoid,  i.  42. 
Bisulphid  of  carbon  poisoning,  ii.  717. 
Black  death,  i.  123. 
Black-hair  tongue,  i.  477. 
Black  measles,  i.  57. 
Black  smallpox,  i.  67. 
Black   vomit,   i.   121. 
Black-water   fever,  i.   114. 
Bladder,  new  growths  of,  i.  829. 
Blaud's  pills  in  aniemia,  ii.  57. 
Bleeding,   in   cerehro-spinal    meningitis,   i. 

132. 
BlepharoHpasm,  ii.  263. 
Blood  in  gastric  contents,  i.  517. 

leukfemia  and,  ii.  0I>. 

pathology  of  diseases  of,  ii,  40-45. 

pernicious  ana>niia  and,  ii.  64. 
Blood-Huke,  i.  797. 
Blood  plaques,  ii.  45. 

Blood  pressure,  cerehral   hemorrhage  and, 
ii.  49fi. 

in  Addison's  disease,  i.  804. 
Boas'  teMt-irrigation   of  intestines.   1.   579. 
Boils    fill  lowing    typhoid,    i.    21. 
Bone-typhoid,  i.  138. 
Borljorygmi,  i.  575. 
B<ithriocephatus  latus,  i.  630. 
Biittger's  bismuth  test  for  sugar,  ii.  98. 
Botulism,  ii,  7'2\. 
Bowlegs  and  knnokkiiees.   ii.  34. 
Boxwood   liver    (yellow   fever),  i.    120. 
Itraehialis  aiitieus,  parnlysis  of.  ii.  2^0. 
Brain,  disturlniiu'es  ofcireulatiun  of,  ii.  4)'". 

hydiitiils  i.f.   ii.   543. 

tumors  <if.  it.  530. 
Brand's  batli  trentiiicnt  in  typhoid,  i.  29. 
Break-bone  fever,  i.  IIS. 
Breathing  clinir.  i.  238. 
Bright's  disease,  i.  723. 

acute,  i.   745. 
Brissaud's  reflex,  ii.  298. 
Bromids,  in  epilepsy,   ii.  .'V92. 
Broniin  poisoning,  ii.  713. 


Bronchial  asthma,  asthma  crystals  in,  i. 
224. 
asthmatic  bronchiolitis  and,  i.  222. 
attack  of,  i.  223, 
baths  in,  i,  226. 

(Jurschmann's  spirals  in,  i.  224. 
definition  and  causes  of,  1.  220. 
diagnosis  of,  i.  225. 
eosinophilia  in,  i.  225. 
exudative  diathesis  and,  i.  222. 
hysterica!  asthma  and,  i.  225. 
iodid  of  potassium  in,  i.  220. 
nervous  form  of,  i.  221. 
physical  examination  in,  i.  223. 
primary  chronic  form  of,   i.  221. 
spasm  of  the  diaphragm  and,  i.  222. 
symptoms  and  course  of,  t.  222. 
treatment  of,  i.  226. 
Bronchial  catarrh,  chronic,  i.   196. 
Bronchial  dilatation,  i.  213. 
Bronchial  stenosis,  setiology  of,  i.  219. 
prognosis  and  treatment  of,  i.  220. 
symptoms  of,  i.  220. 
Bronchiectasis,  etiology   of,   i.  215. 
clubbed  lingers  in,  i.  217. 
complications  of,  i.  217. 
cylindrical  form  of.  i.  213. 
diagnosis  of,  i.  214,  218. 
pathological  anatomy  of,  i.  214. 
Quincke's  procedure  in,  i,   216. 
saccular  variety  of,  i,  214. 
symptoms  and  course  of,  i.  216. 
treatment  of,   i.  218, 
tuberculosis  and.  i.  215, 
Bronchitis,  acute  catarrhal,   i.    190. 
chronic,  a'tiology   of,  i.   196. 
aged  and,  i,   197. 
baths  and,   i.   201. 
course  of.  i,   199. 
diagnosis  of.  i.  199. 
forms  of,  i.   198. 

blennorriieal,  i.   198. 
dry,  i.  198. 

serous  bronchorrheal,   i.    198. 
healtli  resorts  and,  i.  200. 
inhalation  treatment  and,  i.  200. 
other  diseases  and.  i.   197, 
]iathologieal  anatomy  of,  i.   197. 
jibysical  examination  in,  i,   198. 
prognosis  in,  i.   199. 
symptoms  and  course  of.  i,  197. 
treatment  of,  i,  200, 
croupoiia.  acute  eases  of,  i.  207. 
a-tiology  of,  i.  206. 
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'        BronchittB,  rroupoQii.  rhronie  form  of.  i. 

Cuncer  of  th«  rpmpliiif^.  i,  50d,                          ^| 

•rtr. 

of  tin-  ptinrivni*,  i.  722,                                           ^H 

|)iitljolii^ioiil  nnutniny  uE.  i.  'JOT. 

of  thi'  |)eritoneiim,  i,  QiSW.                                       ^m 

]>liY!(ical  I'xamiiinlioil  in.  i.  2U7. 

of  tlie  stomach,  acliluliydrin  in,  i.  &4tl.              ^| 

jini^ntiitlH   ill,  i.  208. 

u-tiology  n(,  i.  S4S.                                                    H 

«_vm)tU>tii8  xnd  cmrM  of,  i.  200. 

L'ltriocr  OAChexia  in.  i.  548.                                ^| 

treatment  of,  i.  208. 

clinical  history-  of,  i.  544.                            ^H 

r«:liJ,  wtiulu^ty   uf,   i.  20'2. 

cliuiual  ])icturt^  uf,  i,  fi47.                          ^^^H 

cUilibvd  rxlrciiiitloa  in,  t.  205. 

iliufjnooiit  of,  i.  550.                                      ^^^H 

ciiurse  »(,   i.   21)4, 

i.  Sfi:^.                                  ^^^H 

dutigor  of.  i.  t'}5. 

duration  nf.  i.  550.                                        n^H 

(liii^iiMiA  of,  i.  2llfi. 

examinntiiin  of  gastric  contents  in,  i.           ^B 

•             ulkiT  urj^'ans  in.  i.  2U&. 

5HJ.    551,                                                          ^^B 

pneumonia  following,  i.  204. 

gastric   lavage  in.  i.  r>5:i.                          ^^^H 

pri>)tni>sia  nf.  i.  20^. 

gastric  miitor  eflicienry  in,  i.  547,            ^^^H 

)>iiliiH>niLry  ffHii^'n-ntf  vnil,  i.  204. 

■  lactic  acid  in.  i.  547.                                        ^| 

syEnptuinH  nnd   coiiriir  of.   nnntiiTiiicnl 

uii^tHstELNCH  frnm,  i.  S4A,                                          ^| 

HianjiPH  in,  i.  203. 

ohjeetive  examination   in,   i.  545.                   ^| 

Ircatitwrit  "f.  J.  2"5. 

0)>p)'-r-n<iiLi4  iHcillua  JD.  i.  947.                ^^^^| 

riliriniiiiM  ur  [iM-tKln-nieinbrutiuUM,  i.  ii(U\. 

piitholo^y  of,        544.                                        ^^^^| 

in  typlioid.  i.  IS. 

pyloric  aleiuifis  Emm,  i.  5^7.  5S1.            ^^^H 

putrid,  i.  202. 

pyloroHpa^m  and,  i.  652.                             ^^^^1 

Broni-r  <ti«bel«e,  I.  721. 

HOir  fnim  iikvr  and.  I.  551,                      ^^^H 

Jlnmzed  akin.  i.  SOI. 

Bur^icul  treatment  in.  i.  5S3.                 ^^^| 

Brown  induration  »(  the  lunir!).  i.  3:16. 

l^niperntiire    in,   I.   549.                                   ^^^H 

llrown  Sfiiuiirirn  8]>inn]   [taral^aiH.  ii.  -130. 

trfatmi-nt  of.  i.  .'iS.t.                                     ^^^^ 

Itruit    .ff    itiahie,    ii.    fi2. 

of  till"  vi-rt.-lir.i-,  ii.  ;UH'I.                                          ^| 

Riihonit  (tlnKiie.  i.  I:i5. 

water,  i.  -177.                                                             ^1 

Ittilljuj-  tii,wlLtiH,  avutv.  ii.  449. 

t'ancruni  ori»,  i.  477.                                            ^^^H 

Btilbiir  iii'iiritii*,  nmltink',  ii.  449. 

Cuput    Mi-duHA*.         (»9(>.                                      ^^^H 

Riilbur  pAriilyMiii,   li.  4^S. 

C'urtioliu  acid   poisimin;!,   ii,   717.                      ^^^H 

acut«  iiillamniatory,  ii.  440. 

Carbolic  nia»k.  fetid  l>roiicliiti«  nnd,  i.  SOS.          ^| 

antiTior,  ii.  441. 

{'nrljonii^Hixid   );aa,   ii.   710.                                     ^^^^| 

|ir<jgrra»iv(!,  Ii.  433, 

I  nrlniiiculiiD  0>>titnj;io»iM.  i.  152.                        ^^^H 

pr.igrex»h-r   TnuwiiSnr    ntroptiy    and,    ii. 

I'nrcinoiiiji,  fraittric  ulcer  and.  1.   539,            ^^^H 

37». 

<if  the               ii,  531.                                         ^^^H 

of  t!ie  larynx,  i,   188.                                        ^^H 

CAchrsia  utrumiprivn.  ii.  5110. 

<'ardiac  ili:i4i']i.ir>^.     Sir  Heart.                                   ^| 

Vitff  HH  friif  IJvwr   ijL'Ilww   fover).  i.    120. 

Cardiac    byperlrojjliy,    contracted    kidney            fl 

CaiAHon  iliftease,  ii.  209. 

and,  i.  775,                                                    '^^^B 

tttiiiUig)'  of,  ii,  290. 

nt^pliritis  and,  i.  707.                                       ^^^^| 

ga#  vniboli  in.  ii.  21)11. 

Cardiac   nciiroacfl.   i.  434.                               ^^^H 

|»ri)p)iyliixiti  u>[iiinHt,   ii,  299. 

CardialKiH.  i.  522,                                            ^^^| 

tri>alM]4>nt  uf.  ii.  29il. 

Cardiulyiiiii.  i.  462.                                                ^^^H 

Cnlculi,  goiit  ami,  li,  125, 

Cnrifs  of  the  vertcbrcr.  ii.  390.                                ^H 

i*f  till'  piiniTi'jtu.  i.  722. 

(.'nxtrution.  nlM'itUy  and.  Ji.   134,                              ^| 

Caleuliit  of  tlie  kidlic}'.  i,  810. 

Caittt!,  '^t^,.  ill  r^nuF  dii>«iLM>s,  lituod  I'orpuH-           H 

Tnif  (liplidiiTin.  i.  47K. 

cles  in.  i.  731.                                               ^1 

('uiii.iiiiil(re   ifiii'tioii    ill   imnrr^Atie  ditmiMv, 

diagnnaiH  nf,  i.  730.                                                ^| 

i.  "an. 

epitWIial.    i,    730.                                                    ■ 

Camp    (ever    ityptiil").    1.    3fi, 

granular,  i,  730.                                                        ^H 

('anew  of  tin*  iiitfoliiicB,  i,  C04. 

hyaline,  i.  720'.                                                           H 

&f  till-  larynx,  i.  IRS. 

waxy,  i.  730.                                                              ^H 

t>(  l\vi  liriT  and  bile  iluctH,  i.  705. 

• 

Cutak-ptic  rigidity,  ii.  203.                                        ^| 

^^B 

^^^V^I^B 

^ 

^^^^^^^^^            INDEX                     ^^^^^^^^^H 

Catitrsct.  dlabcicft  and.  ii.  104. 

Cerebral  hemorrhage,  wttoloi^^M^^H^ 

tetany  and,  ii.  tH'.i. 

aaaociated  niitvementi  in.  ii.  509.             J 

C'ii(Krrli  uf  th«f  trnchm  itnd  tli6  bronchi, 

iitriiphy  folloHtn)!,  ii.  510.                   ^^M 

irtirilnmi-  i»f,  i.  11)0. 

balha  in.   ii.  513.                                  ^^^^^| 

balhs  in.  i.  iva. 

bedaorra  in.                                    ^^^^H 

capillar}'  bronchitis  and,  i.   IU4. 

(■horea  follnwing.  it.  510.             ^^^^H 

ouugii  in,  1.  IBI. 

L'liniral  biHtory  uf,  ii.  &00.            ^^^^H 

dtagiiustx  of,  i.  10&. 

ountracturea  after,  ii.  &08.          ^^^^H 

expii-torution  tn,  i.   1SI. 

iTrnji^nnMiti                                            ^^^^^^ 

beuiorrliHfiic  bronchilLH  and,  i.   102. 

5I3,                     ^^^^^1 

infwlionjt  and.  i,  IW. 

fiH-ul  'aymptnina  in,  ii.  603.           ^^^^^| 

tnildiT  fiirin  uf,  i.  lltS. 

gait  follou'infi.  ii.  A(UI.                  ^^^^^^ 

<H!cu|jati<iiis  and.  i.  IDO. 

bemipli'i^A  and,  ii.  604.              ^^^^H 

pliysicnl  p\Hiiiiniili(in  in,  i.  1^2. 

niaoMigu  in.  ii.  613.                               ^^H 

pn*i)iR|Mi!<itiiin  til,  i.  ID]. 

nifrtUiL  \vniptonia  in,  ii.  311.         ^^^^H 

•evorer  fi'l»ril«-  fonii  of,  i.  IDS. 

it.  511.                        ^^^^^1 

Bymptunift  uf,  i.  IttU. 

pnralvHiit  follnwinj;.  ii.  SOS.         ^^^^H 

treatment  of,  i.  105. 

patholugj-  of,  ii.  499.                             ^^H 

C'ftbirrhnl  etit<>riti)i,  1.  573. 

prn|fniwi:«          ii.  612.                         ^^^^^H 

(Iiit)trrli)il  iiilluiTi/.u,  i.  BO, 

rcdexif         ii.  505.                           ^^^^^H 

^^^^^ 

Cutarrliul  juundicp,  1.  061. 

nensation   in,  U.  507.                      ^^^^^H 

^^^^L 

Catarrhal  stirp  thrnat,  1.  4RS. 

Bliurlt  "          ii.  600.                         ^^^^H 

^^^H 

CiUatuiiia,  ii.  2Vi,  «l>tJ.  071. 

tibialis  phi-n'iiui'ni^n  in,  ii.  S09J^^^^^M 

^^^^1 

Cntllf.   tiiH<Tt'nliirtis  mid,  i.  2TR. 

(N-ntnifnt  uf,  ii.  6IS.                     ^^^^^^ 

^^^F^ 

<'uii(iat<.>  niiiOi'iiK,  ii.  4!lO. 

trophic  changes  follow-ing.  ii.  610.           1 

^^^Hl 

CauBtic  potash  or  aoda  poisoning,  ii.  712. 

Cerirhral  hypenemia  am)  antenja.  ii.  ^^J 

^^^^1 

"  Celts  of  heart  ilisoftiu>,"  1.  338. 

Cerebral  irdema  and  unrmia,  i,  tSG.     ^^H 

^^^H 

I         Ct!»trul  Kftn^lia,  ii.  4fiO. 

Cerebral  paralysis  of  chitdn^n,  ii.  S2|^^| 

^^^H 

1         (V'litripptal     (ttenwiry    and    coOrdin&ting) 

Cerebral  M-lertinis,  diffuse,   ii.  6^7.        ^^M 

^^^^^ 

tract,  rhief.  ii.  41)7. 

Cerebral  ayphiliH,  a-ttology  of,  it.  544.^^| 

^^H 

Centrum  ovale,  ii.  488. 

arterk>8  and.  Ii.  545-                             ^H 

^^H 

Ophalulgin,  ii.   187. 

Imanl  giimniatnus  nioningitis,  ii.  545. 

^^H 

"  CcplialiL-  i-ry,"  in  tubermlouB  meningitis, 

eert-bral  arterii's  and,  ii.   64G. 

^^H 

ti.    403. 

wrcbrn-sptDKl  coniplicatinni  In.  ii.  M7. 

^^1 

Cephahi-n,  ii.  187. 

eiini{:a]  hiatory  uf.  ii.  645.                    ^^J 

^^H 

Orehellar  ataxia,  hereditary,  ii.  866. 

diagnoais  of,  ii.  647.                            ^^M 

^» 

CereheUum,  ataxia  and,  ii.  403. 

Khrlich'a  dioxid-amidoarseno-brnrol^^l 

functions   nf.    ii.    492. 

^H 

H 

middle  orn'lM'llar  pfdiincl'^A  and,  ii.  4d5. 

pathology  of,  Ii.  544.                              ^^M 

^L^ 

vcrtit.''J  and.  ii.  ■0)3,  4U4. 

prugncMiis  and  treatment  of.  ii.  547.  ^^M 

^^K 

Cerebral   disease*,  localization  of,  ii.  469, 

ayphilunia  on  the  convexity   and   in  tbt^ 

^^1 

495. 

vicinity  of  llie  flsaure  of  Sylriua  h^ 

^P^ 

Cerebral  fiubidiKni  and   tliritniltOKtii.  etiol- 

JH 

H 

OfEy  and  pntholo^'  of,  ii,  513. 

Corebro- spinal   mcningitU.  epidemic.  ^H 

H 

clinical  liietHry  of,  ii.  fil5. 

ology  of.'i.  126.                               ^^^ 

H 

collateral  crrciilHtion  ami.  ii.  614. 

bathK          i.   1S3.                           ^^^^ 

H 

omirtie  and  iTnii  tint  inn  of.  Ii.  616, 

blreiling  in,       I3S.                       ^^^^H 

H^ 

(liagnOMiH  of.  ii.  5ia. 

cerebral  nervea  and.  i.  ISII.        ^^^^^ 

^^ 

brmipli^M  in.  ii.  616. 

clinicftl  history  of.  i.   t^.                  ^^| 

^1 

infaretionji  and,  ii.  1314. 

rold  ft)i;dimtinnA  in,  1.  132.             ^^H 

H 

progiio»i»  and  treatment  of.  ii.  517. 

diagnoisis  of.   i.    131.                           ^^H 

H 

Hlmck  in.  ii.  .')t.5. 

digi'xtivt'  syntem  and,  i.  130.         ^^M 

H 

C«rebral     hemorrhage,     aciit4>     malignant 

emariatinn  in,  i.  131.                   ^^^^M 

f 

decubittiit  and.  ii.  610. 

exploflive  form  of.  f.  ISS.        ^^^^| 
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CereWo- spinal  ntpningit in,  epidemic,   fever 

Cholera,  cholera  t^vplioid  ami.  i.  MKt.  104.             ^B 

in,  i.  1:{1. 

c'lidUTaie  iliarrheal   fonii   of,   i.    Iill.                  ^M 

herpfH  iiiicl.  1.  130. 

cliolvrilie  ami.  i.   101.                                                   H 

Kemig'<«  tttgii  in,  i.   130. 

elinicaL  Ki»tiiry  and  HympUnnn  of,  i.  101.           ^M 

]euifocyt<ttti«   in,  i.   130, 

crainpN  in,  i.  UI3.                                                     ^M 

lumbar  pum-ture  in,  i.  VM,  1^3. 

diagno^i^  of,  i,  lUu.                                            ^| 

|jul)ii>Uij^L'al   iiiuilttiiiy  uf,  1.   127. 

dJHiR'ntiiiiitittn  nf.  through  patienW  de-    ^^^| 

\trittoutnin   ill,   i.   i:{^ 

^^^1 

i»e<jM4"lB'  if,  i.  131. 

cndotoxina  in,  L  105.                                 ^^^H 

Heruni   tri>Nttm:iil   in.   i.   132, 

entLToclynia  in,  I.   IDT.                                         ^^M 

np«eial  sensed  uuij,  i.  IW. 

eruption  in.  i,  103.                                          ^^^H 

Hpinal  Diprvea  and.  i.  1^1. 

Dies  and  dinseminatinn  of,  i.  100.               ^^^H 

Ktiir  iio-k  mill,  i.  121). 

Hamliurff  i-pidviDiit,'  uf,  i.  t)0,                        ^^^H 

^,vm|>tonll4  of,  i.  128. 

heart- weak neM  in,   !.    It>2.                                 ^^^^| 

tratiKinitwiciTi  iiF,  i.   127. 

hireimgiiH  and,   i.   102.                                    ^^^H 

trvutmi^iit   uf,  i.   132. 

hiatoriL-ul  reinurkN  oil,  \.  00.                                  H 

WVichMfltMiiiTi'-t    HM^nlngrwcicnifl   nf,    1. 

Kctcli'n    eitijimit    bncillua.    spirilhim     or            H 

'                       127. 

vibrio  of.  i.  !^0.                                                 H 

C'crvicHl    aymp«tlietic.    injuries    and    rli^' 

local  intlaniniationH  iti,  1.   104.                              H 

etiHi'a  at,  ii.  JiTO. 

pathnhi^V  and  |ialii(igcne9i«  of,  I.  11)4.               ^| 

'           Cvrvico-l^rnvliiull  ni'iitral|<;ia,  ii.   174. 

predisptjr-in^   caiiwa   uf,   i.    101.                          ^H 

Cewtftdi.'fl  in  tho  inU-xtineii,  i,  O'iH. 

preniimitory  diarrli<-n  of.  i.   Iill.                  ^^^H 

I'halictiHis,  i.  330. 

prngnoHin  in,  i.   lltU.                                        ^^^H 

Clmrboii.  J.  152. 

pr'>|)liylHxi»  and    trfututent  of.  i.    ll>tf.          ^^^H 

niHmit-Alurif  ty|»e  nf  miiMnilnr   ntrri[iliy, 
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ii.  38U. 

rice-uatcr    stools    in.    i.    10^.                                     ^M 

Charcot's  cryrtftU,  i.  224. 
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(hasmuB,  ii.  250. 
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('iHH'Me  ptiituining,  ii.  722. 
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f'lioyn^-P token  pUff^n<>ni'>nim.  1.  406. 

anhciitaneoiis  infitaiona  in,  i.  107.                       ^M 

Chryni'-SlokeB      renpinitimi.      tuboreiilniM 

HUininiT   previili-i)et>  of,  i,    101.                               ,,■ 

tnenin^tift  iiuU,  ii.  402. 

uritnijc  clioli^ra  typhoid  and,  i.  104.                       H 

uneinJn  and.  t.  738. 

urciie  ill,  i.  103.                                                        ^M 

Cht(;kcn].>u\.  t.  71. 

voinilinfi  and,  i.  102.                                               ^| 

Chlorate  of  potiMxiuTn  poiftfitilng,  H.  712, 

wH(i>r  iliNMprniniLtlon  of,  1.  100.                             ^| 

(Thlnrin  gaa  poiaiminR.  ii.  7L2. 
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and  anemia,  ii.  4S. 

diaKniwia   of,    i.    584. 

Kgj'plian.  i.  03S). 

tnrhrtality    in,   1,   683.                                               h 

gmttriR  iilpcr  and,  i.  SSI. 

patholngj'   ot,    i.    583.                                                    H 

Choked  diflL-.  brain  ttiiiiont  and,  ii.  fi.lS. 

M'lerema  adipoauin  in,  i.  583.                               H 

Cholieniin.  and  aclinlia,  i.  701. 

nyniptiim!*    of.    i.    nH!,i.                                                  ^M 

CliolwyfttitiH.  uniite  caleuluiiN.   i.  075, 

lemperaturiit  in,  i.  5H3.                                          ^M 

Ch<;l«litliia8i8.  i.  tim. 

treatment  of,  i.  584.                                               ^| 

Chulern.  irti'ilujrv  nf,  i,  flfl. 

Cliiilera   nriHtraa,   i.  A82:. 

agglutination  tcot  in,  i.   105, 

i^liiderinv,  i.   101. 

air  diMeminntinn  and,  i.  100. 

CholesteHtonia  of  thL>  Urain,  )i.  fi31. 

algid   atagt'   or   ehnli-ra   aspliyxin   in,    i. 

(horditif)  tuberona,  i.  174.                                          ^_ 

102.  103. 

vocati?^  inferior,  i.  172.                                      H 

I               appearance  of  patient  in.  i.  102. 

liypcrtrophicn.  i.  174.                                      ^M 

aiHetiieal    poinutiint:    and.    i,    lUfi. 

Chorea.  a'tio1ti|0'  of,  ii.  507.                                      H 

cholera  niftrbu*  and.  i.   105. 

rlinieal  history-  of,  ii.  568,                                     ^l 

cholera  aioea  and,  i.  102. 

enairite  of,  ii.  69U. 
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Chorea,  diagnoBia  of,  ii.  000. 

motor  clisturbanceB  in,  ii.  698,  599. 
nature  of,  ii.  600. 
pregnancy  and,  ii.  597. 
prognosis  of,  ii.  600. 
treatment  of,  ii.  600. 
Chorea  minor,  ii.   S97. 
Choreic  movements,  ii.  203. 
Chromium  salts  poisoning,  ii.  716. 
Chronic  delusional  insanity,  ii.  680. 
Chronic  interstitial  nephritis,  i.  770. 
Chvostek's  sign,  ii.  613. 
Chyluria,   i.    797. 

Circulation  of  the  brain,  disturbances  of, 
ii.  467. 
causes  of  anemia  in,  ii.  468. 
chronic  cerebral  anemia  and,  ii.  408. 
hyperfemia  as  a,  ii.  468. 
symptomB  of,   ii.   468. 
Byncope  and,  ii.  467. 
treatment  of,  ii.  469. 
Circular  insanity,  ii.  075. 
Circulatory    apparatus    in    renal    diBcase, 
changes  in,  chemical  theory  of  car- 
diac hypertrophy  in,  \.  741. 
form  of  cardiac  hypertrophy  in,  i.  742. 
Traube's  mechanical  theory  of,  i.  741. 
Cirrhoais  of  the  liver,  i.  084. 
secondary   biliary,   i.   693. 
of  the  stomach,  i.  522. 
Clap-threads,  i.  826. 
Claudication,  intermittent,  i.  436. 

arteriosclerosis   and,   i.   458, 
Clonic  facial  Bpasm,  (Ptiolcgj-  of,  ii.  252. 
blepharospasm  in,  ii.  253. 
nictitating  spasm  in,  ii.  253. 
symptoms  of,  ii.  253. 
tics  and,  ii.  254. 
treatment   of,    ii.   253. 
Clonic   KpnsniH,   ii.   201. 
Clownismus   (hystrria),  ii.  632. 
Clubbed  extremities,  hrcmchiectasis  and,  i. 
217. 
fetid   bronchitis   and,   i.   205. 
Cocain  poisoning,  ii.  710. 
Cod-liver  oil,  scrofula  and,  ii.   143. 
Coffee-ground  vimiitUH.  i,   545. 
Colchicum,  in  gout.  ii.  130. 
Cold  in  thejiead.  i.  1«4. 
Colic,  mucous,  i.  581. 

Colitis,  chronic,  followin^i  dysentery,  i.  9'1. 
Colon,   cnrcinuma   of.   i.   605. 

invDlvi'iiient  of,  in  typhoid,  i.  11. 
Colon  bncillu!*,  biliary  calculi  and,  i.  070. 


Color  index  of  blood,  ii.  42. 
Coma,  diabetic,  ii.   105. 
Comma  bacillus,  i.  99. 
Compression  of  the  medulla,  ii.  450. 
Concretio  sen  synechia  pericardii,  i.  446. 
Confusional  insanity,  tetiology  of,  ii,  060. 
alcoholic  confusion  and,  ii,  063. 
alcoholic  hallucinosis  and,  ii,  003. 
alcoholic  insanity  and.  ii.  662. 
clinical  forms  of,  ii.  UOt. 
diagnosis  of,  ii.  604. 
pathologj'  of,  ii.  664, 
prognosis  in,  ii.  005. 
pseudo-general     paralysis     of     alcoholii 

subjects   and,    ii.    063. 
symptoms  and  course'  of,  ii.  660. 
treatment  of,  ii.  605. 
Congenital  spastic  paraplegia  in  ehitilren 
causes  of,  ii.  400. 
symptoms  of,  ii.  399. 
treatment  of,  ii.   400. 
Congenital  weakness  of  the  heart,  i.  429. 
Congested  kidney,  letiolody  of,  i.  791. 
clinical  symptoms  of,  i.  791, 
patholog>'  of.  i.  791. 
Coniin  poisoning,  ii.  718. 
Constipation,  habitual,  atonic  and  Bpastre 
forms  of,  i.  012. 
dejections  in,  i.  Oil. 
diet  in,  i.  612. 
enteroptosis  and,  i.   611. 
injections  in,  i.  613. 
massage,  electricity,  nnd  hydrotherapy 

in,  i.  013, 
mental  condition  in,  i.  614, 
neurasthenia   and.    i.    till, 
symptomatic  form  of.  i.  GIO. 
treatment  of.  i.  612. 
general,   i.  614. 
in  typhoid,  i.   11. 
Consumpticm  of  the  larynx,  i.  178. 

pulmonary,   i.   274.      Nn-   als4j   Tul<erni- 
loais   of  the   Lungs. 
Contracted  kidney,  i.  770. 
Contraction,  for  nornuil  musrleii.  lawof.  ii. 

215. 
Contracture  des  nourriit-:*  (tetany),  ii,  fill. 
Contractures,  ii,  200, 

hysteria  and.  ii.  627. 
Convexity,   meningitis   of.    ii.    454. 
Convulsions,  in  uripmta.  i,  737. 
Convulsive  tic,  ii.  252. 
Coordinated    movement    nnd    coOrdinatiofl 
of  motion,  ii.  204. 
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Copper  poisoning,  ii.  714. 

Coronary  arteries,  sclerosis  of,  i.  414. 

Corpora  amylacea,  ii.  303. 

Corpulence,  ii.  131. 

Corpus  striatum  proper,  ii.  490. 

Corrigan's  pulse,  1.  380. 

Corset  liver,  i.  714. 

Cortex  cerebri,  motor  region  of,  ii.  470. 

Cortical  epilepsy,  ii.  476. 

Coryza,  setiology  of,  i.  1C4. 

symptoms  of,  i.  106. 

treatment  of,  i.   105. 
Cramps,  ii.  204,  268. 
Craniotabes,  ii.  33. 
Cremaster  reflex,  ii.  208. 
Cretinism,  ii.  701. 

"  Crises,"  tabes  dorsalia  and,  ii.  352. 
Crossed  hemiplegia,  embolism  of  the  basil- 
ar artery  and,  ii.  448. 
Croup,  i.  77. 

false,  i.   172. 

typhoid  and,  i.  10. 
Croupous  bronchitis,  i.  200. 
Croupous  pneumonia,  i.  249. 
Crura  cerebri,  ii.  492. 
Crural  nerve,  paralysis  of,  ii.  240. 
Cryoscopy,  i.  743. 
Curschmnnn's  spirals,  i.  224. 
Cutaneous  reflexes,  ii.  207. 
Cynanche  contagiosa,  i.  77. 

gangrienosa.    i.    481. 
Cystieerei  cellulosie,  i.  G29. 
Cystitis,  acute  and  chronic  fornts  of,  i.  827. 

(Etiology  of,  i.  822. 

ammoniacal    fermentntion    and,    i.    824, 
826. 

catheterization  in,  i.  828. 

clinical  symptomn  of,  i.  824, 

extension  of,  i.  823. 

hematngpnou»,  i.  823. 

myelitis  and,  ii.  317. 

nervous  symptoms  in,  i.  820. 

pathological  anatomy  of,  i.  824. 

treatment  of,   i.   827. 

urine  in,  i,  825. 

urotro|)in  in,  i.  827. 
Cysts  of  the  brain,  ii.  532. 

of  the  larynx,  i.   188. 

of  the  pancreas,  i.  721. 

"  Dancing  mania,"  ii.  5B7. 
Deafness,  cerebro- spinal  meningitis  and,  i. 
131. 
■carlet  fever  and,  i.  48. 


Decubitus,    acute    malignant,    hemiplegia 

and,  ii.  510. 
"Decubitus  laryngitis,"   i.   10. 
Degenerates,  higher,  paranoia  and,  ii.  686. 
Deiters'    spider   cells,    ii.   313. 
Dejerine's  views  of  aphasia,  ii.  486. 
Delirium,  acute,  ii.  660. 
muttering  in,  in  typiioid,  i.  17. 
tremens,  ii,   662. 
Delivery  paralyses,  ii.  244. 
Deltoid,  paralysis  of,  ii.  240, 
Delusional  insanity,  chronic,  ii-  080. 
Dementia  prtecox,  aetiology  of,  ii.  066. 
catatonia  and,  ii.  071. 
course  of,  ii.  670. 
diagnosis  of,   ii.   674. 
hebephrenia   and,    ii.   671. 
masturbation  and,  ii.  667. 
paranoid    dementia    and,    it.    G72. 
pathology  and  nature  of,  ii.  673. 
prognosis   in,  ii.   674. 
symptoms   of,   ii.   667. 
physical  of,  ii,  070. 
treatment   of,    ii.    675. 
prfccocissima,   ii.    702. 
aejunctiva,   ii.   060. 
Dengue,  Eetiology  of,  i.  118. 

diagnosis  and  prognosis  in,  i.  119. 
eruption  in,  i.  119. 
pathology  of,  i.   118. 
symptoms  and  course  of,  i.  118. 
treatment  of,  i.  119. 
Den ticulo- striate   artery,   cerebral   hemor- 
rhage and,  ii.  499. 
Dentition,  anomalies  of,  conjunctivitis  in, 
i.  483. 
teething  convulsions  and,  i.  483. 
treatment  of,  i.  48.3. 
Dermatomyosntis,  ii.  20. 
Desmoid  capsules,  i.  612. 
DiaWte  bronze,   i.   721, 
Diabetes   insipidus,  clinical  history  of,  ii. 
117. 
course  of,  ii.  118. 
definition  and  aetiology  of,  ii.  116. 
diagnosis  of,   ii.    118. 
heredity  in,  ii.  118. 
inosite  and,  ii.  117. 
postmortem  appearances  in,  ii,  118, 
thirst  in,  ii.  117. 
treatment  of,  ii.  119. 
Diabetes  mellitus,  acetone  bodies  in,  ii.  100, 
alcoholism  and,  ii.  06. 
ammonia  in,  ii.  90. 
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Diabetes  mellitus,  beta -oxy butyric  acid  in, 
ii.    100. 

beta-oxybutyric  acid  in,  ii.  100. 

bread  in,   ii.   114. 

breath   in,   ii.    100. 

circulatory   system   in,   ii.    103. 

clinical  history  of,  ii.  97. 

coma   and,    ii.    105,    116. 

contagion  and,  ii.  06. 

cutaneous  afTections  in,  ii.  104. 

definition  and  stiology  of,  ii.  93. 

diagnosis  of,  ii.  111. 

emotion  and,  ti.  96. 

exercise  in,  ii.   114. 

exertion  and,  ii.   101. 

experimental  production  of,  ii.  64. 

exposure  and,  ii.  96. 

genito-urinary  system  in,  ii.  103. 

Gerhardt's  diacetic  acid  test  in,  ii.  100. 

heredity  and,  ii.  95. 

improper  living  and,  ii.  95. 

incidence  of,   ii.   97. 

infections  and,  ii.  94. 

ingested   albumen   and,   ii.    101. 

injuries  and  infections  and,  ii.  96. 

intraocular  tension  in,  ii.  106. 

kidneys  in,  ii.   107. 

Legal's  acetone  test  in,  ii.  100. 

liver  in,  ii.   107. 

metabolism  in,  ii.  100. 

mineral  waters  in,  ii.  115. 

nervous  system  in,  ii.  104. 

neuritis  and,  ii.  200. 

opium  in,  ii.   115. 

oxybutyria   acid   in,   ii.    100. 

fanereas  in,  ii.  94,  107. 

pntliological   nnntomy  and  histochemis- 
try of.  ii.  106. 

phlorid/in  and,  ii.  94. 

respiratory  organs  in,  ii.  103. 

special  sense  organs  in,  ii.  104. 

"  Hpecifics  "  for,  ii.   115. 

sugar  in,  source  of,  ii.  110. 
tests  for,  ii.  98. 

symptoms  in,  constitutional,  ii.   102. 
referable  to  digeative  organs,  ii.  10'2. 

theoretical  discussion  of  the  nature  of, 
ii.  100. 

treatment   of,   ii.    111. 

varieties,  course  and  prognosis  of,  ii.  108. 

urea  in,  ii.  99. 

urine  in,  ii.  97. 
Diabetic   tabes,    ii.   358. 
Diadocokineais,  ii.  494. 


Diaphragm,  clonic  apaam  of,  ii.  269. 

paralysis  of,  ii.  246. 
Diazo-reaction,    in    typhoid,    i.    22, 
Diffuse  myelitis,  ii.  310. 
DigiUlis,  i.  409,  411. 
Digitalis  poisoning,  ii.  718. 
Dilatation,  bronchial,  i.  213. 
Dioxid-amido-arseno-benzol  in  syphilis,  i 

649. 
Diphtheria,  letiology  and   general   patbo 
ogy  of,  i.  77. 
age  in,  i.  79. 
angina  and,  i.  84. 
animals  and.  i.  79. 
antitoxin  unit  in,  i.  86. 
ataxia   and,   i.    C3. 
bacillus  carriers  of,   i.   79. 
bacteriological  diagnosis  of,  i.  84. 
baths  in,   i.  88. 
bronchitis  and,  i.  82. 
calf,   i.   478. 

clinical   history   of,   i.   80, 
constitutional  infection  in,  i.  80. 
croup  and,  i.  81. 

ascending,   i.   81. 
"  croupous-diphtheritic  "       inflammatiiM 

and,  i.  77. 
diet  in,  i.  87. 
diagnosis  of,  i.  84. 
dyspnoea  and,  i.  81, 
fiith  and,  i.  80. 
fomites  and,  i.  70. 
gangrenous  diphtheria  and,  i.  82. 
heart  in.  i.  83,  85,  88. 
intubation    in,    i,   87. 
leucocytosis  in,  i.  83. 
iJSffler's  bacillus  of,  i.  78. 
mouth-cleansing   in,    i.   87. 
nephritis  and,  i.  83. 
nervmis  sequelte  of,  i.  83.  88. 
paralysis   and.   i,   8.1. 
pneumonia  and,  i.  82. 
prognosis   of,   i.   85. 
prophylaxis  of,   i.   88. 
stimulus  in,  i.  88. 
tracheotomy  in,  i,  87. 
treatment  of,  i.  85. 

serum,  i.  86. 
urine  in.  i.  85. 
Diphtheritic  dysentery,  i.  95. 
Diphtheritis,   i.    77. 
Diplegia  facialis,  ii.  440. 
Diplococcus  intracellularis  meningitidii,  i 
127. 
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Diplomccua  pnfiimniiiip,  i.  2-19. 

Uy-irntery,  Uxaliv«>ii  in,  i.  D7,  OS.                         ^M 

Diplopia,  ii.  227. 

mitd  forma  of,  1.  !)(].                                       ^M 

Di)<e<igiiiiiii(i,  ii,  084. 

l>»Mjidi.ii^'    r.if.    i.   Du.                                             ^H 

UisActtiiix  «n<?iirif.[u.  i,  WT. 

pro)fiiiMiti  in,  i.  1)7.                                                ^H 

DiMteminiited  rinOulur  H;lemt>J9,  ii.  323. 

}pruphyla\i.'«  in.  i.  97.                                        ^| 

.            DitiMicmU^l    [partial)   iiiioMtlu^tiu,  ii.   1 1 1, 

M-Riitidary  variety  of,  r.  OS.                                 ^| 

'                       2»1. 

atoojn              S15.                                                ^^^^^ 

Uiftt'kina  hptnntobium.  i.  797. 

ti-inp«Tatiir<<         i.  M.                                    ^^^^M 

I)iltridr»  pUi^H,  i.  2(1.1. 

treaLiiiriit  of.  i.  97.                                        ^^^^| 

l>cK-hitiiufl    fteu    strotigyliu    clitodoniillfl,    1. 

llyiipfpaia,  tifrvoue,  aitioloigr  of,  i,  5QS.               ^| 

638. 

baths  Mild  e1r_i-trtrity  in,  ).  o72.              ^^^H 

Dogs.  ccliinocDccus  aiitl,  i.  708. 

di»(!n«aiB  uf,  i.  570.                                    ^^^^| 

liy^lrijpholiia  am),  i.  1411. 

nervouii  HymptonK*  in.  i.  MO.                   ^^^^B 

Diirno-in'U.Ti.'ustuI   iii-uriil;;iii.   ii.   170. 

objti-tivp  ('xaminutidn  in,  i.  S7f>.                   ^H 

Double  ooDwiousaeM   (hystorUK  ii.  633. 

pro^ilosis  in,  i.  571.                                           ^| 

Ihiubt.  insanity  nf,  ii.  C4fi.  HBl. 

pnyirtitigi^netic   irritfltiona  and,  i.  fitO.  ^^^B 

Urigaliiki-rutiracli  culture  meiliuiii,  in  ty- 

treatment  of,  i.  571.                                ^^^^| 

[>lii>i<t,   i.   2l'h. 

uloor  nnd.  i.  571.                                         ^^^H 

"  Drinliinpwiiter  "  lh«>ry  wf  typhuid,  i.  3. 

viluiitury  vomiting  in,  i.  Snn.                         ^H 

l>ro[j«y  of  ppricHTdiiim.  i.  452. 

UyspbagiA,  biilbHr  piirajyeiit  ami,  ii.  4iri.              ^| 

iif  rfiinl  tlinfUMe,  Hciitc  t-Hwritial  fonti  of, 

^H 

i.   733. 

Ear  (lisDaBra.  acrufiila  and,  ii,    141.              ^^^H 

vtiology  and  pathnlnpy  of.  i.  732. 

Mi^riifTi?'^  dineafip  Hnd.   ii.  5)11.                   ^^^^| 

1                    cardial?  1iy|MTl.rii|>liy  uii<l,  i,  734. 

piirtili-nt    rfrfliral    inlUurinialionii    as    a         ^H 

f                    L'linical   pt.-[-uliarit)Vfl  of.   i.   733. 

cl4i«T)il1catiL>n  nf,  ii.  1)22.                                ^| 

tliiiil    in.    i.    7't4. 

Kt-liiiiiK-'iKrciiM  nf  tbf*  kidney,  1,  7l>S.                    ^M 

Miiiium   HilnritJ    luii),    i.   7-13. 

iif  tli<>  liviT,  i.  707.                                           H 

vascular  chan),'e8  in,  i.  732. 

of  tlt«  Utuf-t.  i.  339.                                               ^B 

IJni(irn.ihp«,  Bcarlet  fever  and,  i.  152. 

Kolainpaia,  dillinilt  di^ntttion  and,  i.  483.            ^M 

Drutimtivk  QiifftTH,  i.  217. 

gravidarum,    i,    76(1.                                               ^M 

1            DiiIhiiS'a    dtit«»>i»     |fl&ctri<-i»l    etinrpH|,    ii. 

infantum,    ii.   505.                                            ^^^H 

1                         B02. 

Kf-'/rnia,  sorufula  and,  ii.   Ml.                          ^^^| 

Duoilcimtii.  pcrfiirulitiK  uli-cr  of.  i.  1)00. 

■'  KlTorl,  si<ii»e  of,"  ii.  149.                                  ^^H 

,             Diirandi-'H  rciiu-ciy,  in  oholrlitliiasis,  i.  il80„ 

Kj^vptinn  chlorotilH,  1.  039.                                       ^| 

l)[tr'>xie7.'B  (iuijbli>  luiiniiifr.   i.  3!K>. 

Khrlivli'it     diiixidnTindu-arBeno-bnnrxil     In          ^M 

Dust,  diiK'aBca  from  tlie  inhnlation  of,    Stf 

aypliilin.  ii.  MH.                                       '^^H 

PneiimnntK'oniiiHiH.  i.  321). 

£li>Hri<.-  Iiftlil   ImlliH.  i.  2i)l.                               ^^H 

Dyabasia  artertivM'k-nitiru,  i.  430. 

aiiaiEuia  and,  it.  58.                                      ^^^| 

int^rmitt^na  angioKcWntira,  i.  4!>8. 

iti  bM-nriiinl  uatliTna,  i.  2SQ.                                ^H 

DyfU-ntiTV,  absefsK  lA  tlip  livifr  witli,  i-  Hfi. 

Kin-tririil  cliiTpa.  ii.  (iOl.                                           ^H 

ittit.li>(j_v  of,  i,  S14. 

Klct-trii-nl  pxcilaldlily  in  the  niutor  nerves           ^| 

HriKi-tin  cidi  xiid.  i.  114. 

and    niiiHcli-t,   f|iHnj!i*n   t.y{,    abituliite           ^| 

uniii'bic    t'litrritis    and.    i.   ill. 

)j!nl  van  (till  rtvr  ia.  ii.  21U.                                ^H 

ttaf'ilhiii  dysoii(ert«'  ainl,   i.   'M. 

Krb'M  i.-1i»r(«  uf.  ii,  213.                                     ^M 

cittarrlinl  varWy  nf.  i,  IW. 

fanidic  and   galvanic  fiirrRnlH    in,   ii.           ^| 

chroiiie  colitia  (oIloivrHji.  i.  iHI. 

■ 

clinical  hi«li>ry  iif,  i.  !)i>. 

law  of  ('iintnii'tiiin  for  iiurmiil  muscles           ^B 

complicatioiitt  nf,  i.  DR. 

in.        215.                                                      ■ 

tjpjvi-tiA  and,  i.  !)5. 

piithdirigy  of.  ii.  220.                                               ^H 

diRKTioNin  uf.  i.  B7. 

]i-iii-titin  of  dc^ciitTatiiiii  in.  ii.  218.               ^| 

Jijditlifritic  variety  nf,  i,  95. 

anntrimicul    t-liitn^a    in    1  lii>    iit-neS            ^H 

drinking  wator  and,  I.  1)5. 

ond  numirleH  in.  li.  220.                             ^H 

■                rmrticn  in,  i.  07. 

partial,  ii,  'Zl'-J.                                              ^H 

1^^^  ,  irrigatiOD  in,  i.  98. 

prognotiia  from,  il.  222.                                ^H 
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KI««.-Lrk-iil  excitability  in  the  motor  nervcH 
and   musuleH,   changes   of,   regen- 
eration in,  ii.  2'21. 
return  of  voluntary  motion  in,  ii.  221. 
"trophic  influence"  in,  ii.  221. 
waxy   degeneration   in,   ii.   221. 
Electricity,  cutaneous  anKsthesia  and,  ii. 
162. 
hysteria  and,  ii.  030. 
laryngeal  paralyses  and,  i.  186. 
neuralgia  and,  ii.  167. 
tabes  dorsalis  and,  ii.  369. 
trigeminal  neuralgia  and,  ii.  173. 
Electro-cutaneous  sensibility,   ii.    140. 
Embolic  infarction  in  the  kidneys,  i.  702. 
Embolism  and  thrombosia  of  the  basilar 

artery,  ii.  447. 
Embryocardia,  i.  430. 

Emphysema,  pulmonary,  auscultation  in,  i. 
234. 
barrel-shaped  thorax  in,  i.  232. 
blood  stasis  in,  i.  235. 
cardiac  changes  due  to,  i.  231. 
chronic  bronchitis  and,  i.  220,  231. 
complications  in,  i.  230. 
congenital  weakness  and,  i.  228. 
cyanosis  in,  i.  232. 
diagnosis  of,  i.  236. 
emphysematous  habit  in,  i.  230. 
e-xpiratory  pressure  in,  i.  235. 
fever  in,  i.  236. 

gaHtro-intestinal  symptoms  in,  i.  230. 
heart  in,  i.  234,  235. 
interstilial  form  of,  i.  230. 
kidneys  in,  i.  235. 
mechanicii)  compression  in,  i.  238. 
nature  and  u'tinlogy  of,  i.  227. 
other  chronic  diseases  and,  i.  232. 
pathological  anatomy  of,  i.  230. 
l)frcHHMion  in,  i,  233. 
phyi^ical  examination  in,  i.  232. 
pro^^osiH  in,  i.  237. 
senile  atrophy  of  lungs  and,  i.  234. 
senility  and,  i.  228. 
spleen  in,  i.  236. 
symptoms  and  course  of,  i.  231. 
treatment  of.  i.  237. 
ptteuniiitic.   i.   23S. 
lyinpniiio   reHniiiuKi-   in.   i.  231. 
viciirioii"!  or  eonijiltiiientary   form   of. 

i.  230. 
viieiitionH    nnil.    i.   228. 
^vll<lllpin^-cou^ll  iiini,  i.  220. 
X-niy«   in,   i.  230. 


Kncephalitis,  acute  and  chronic,  ii.  5IR. 
non -suppurative,     acute     liemorrhaRie 
encephalitis  in  adultit  an  a  form  of, 

ii.  526. 
acute  superior  hemorrhagic  polioen- 
cephalitis as  a  form  of.  ii.  526. 
cerebral  paralysis  of  children  a*  a 

form  of,  ii.  524. 
diffuse  cerebral  sclerosis  aa  a  fonn 
of,  ii.  527. 
acute  pontine,  ii.  440. 
Encephalomalaeia,  ii.  51.3. 
Endarteritis  chronica  deformans,  i.  454. 
Endemic  multiple  neuritis,  ti.  276. 
Endocarditis,  acute,  acute  infections  and, 
i.  371. 
aetiology  of,  i.  371- 
benign  acute  form  of,  i.  373. 
clinical  history  of.  i.  373. 
diagnosis  uf,  i.  375. 
embolism   following,  i.   373. 
hemorrhages  and,  i.  373. 
malignant  or  septic  form  of,  i.  374. 
pathological  anatomy  of,  i.  372. 
physical  signs  in,  i.  374. 
prognosis  of,  i.  375. 
recurrent  form  of,  i.  372,  374. 
rheumatism  and,  i.  371. 
situation  of,  i.  372. 
slight  nodular  form  of,  i.  373. 
treatment  of.  i.  375. 
valvular  |>erfc>ratiou  and,  i.  372. 
chronic,  i.  376. 
malignant,  i.  134,  135. 
rheumatism  and,  ii.  6. 
ulcerosa,  i.  371. 
verrucosa,  i.  371. 
Endotoxins,  in  cholera,  i.  105. 
English  dist^ase,  ii.  31. 
Enteric  fever,  i.  1. 
Enteritis,  catarrhal,  i.  573. 

memlininou.s.  i.  5K1. 
EnteroolyNis  in  chr>lera,  i,   107. 
Knteropt^tsis.  movable  kidney  and.  i.  7'.*^. 
Enuresis  nix;turna,  letiolog^'  of,  i.  830. 
pathology  t>f,   i.  830. 
treatment  of,  i.  831. 
Rosinophilia.  bronchial  astlmoi  and.  i.  i^. 
echincK'ocTUM  of  the  liver  and.  i.  71". 
lielminthia.<(iH  anil.  i.  iul'Z. 
in  scarlet  fever,  i.  51. 
in  trichinosis,  i.  1511. 
Epicritic  system,  ii.  157. 
Epidemic  ccrebro -spinal  meningitiA.  i.  126. 
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1           Epidwiiic  poliomypIittB.  ii.  401. 

Kryrtipt'laH.  cry>)ip(>biH  mif^ranH  and,  t.  74,             ^M 

Epidemic    iMitynriirttii^.    ii.    2ti7. 

fi-viT  in,  t.  74.                                                            ^M 

Kpilf|My,  ipti<'lit>;,v  iif,  ii.  SKI. 

hfadaciit!  1o.  i.  75.                                                  ^H 

>loa>ii>h>un  adiI,  ii.  MS. 

idiopathic  and   wound,  i.   72.                             ^H 

umn^ttia  in.  ii.  5Htl, 

l»ucocytofti»  ill,  i.  75.                                         ^^| 

utim  in,  ii.  584. 

iiiariu(iiiii8  and.  t.  73.                                             ^H 

auti^xiiitnxicatlon  aikI,  ii.  SDO. 

prii||;nutiiii  in,       70.                                                 ^^M 

Iiruriiitis   in,    ii.   dlKf. 

Tpcurrvnce^  nf,  i.  73.                                       ^^^^B 

clinical  history  uf,  li.  Mi. 

relapiu'a         i.  75.                                       ^^^^| 

ccitiviildivc  Alfl^  of,  il.  S%6, 

slrc]>l*icoccu»  pyogenes  in,  i.  72.                       ^H 

cortical, ^i.   475. 

aurpical  ftirras  of,  i,  7(1.                             ^^^B 

course  of,  ii.  M\}. 

^^^H 

elia^oiiia  nf,  ii.  SO]. 

vMicIcn,  pun  and  gnnf;rrno  in,  i.  74.           ^^^^H 

(liurnnl  and  ni)ctiiiniKl  furm«  of,  ii.  588. 

Grythenm  pxudativuni  multifumie,  ii.  82.         ^H 

tWlricity  and.  ii.  5ft4. 

Krythrtx'yt<!».  ii.  4l.                                               ^M 

epi]pptic  »Uiti?  in,  ii.  5SR. 

Hrythriinu-liilgin,  ii.  605.                                           ^H 

«pi]«pt(iid  conUitloti*  in,  ii.  £87. 

Esauntiul  nnirniia,  grave  form  of,  ti.  68.               ^| 

1                ex^rciw  in.  ii.  5ft2, 

fctat  dp  mal   imiKraine} ,  ii.  573.                   ^^^H 

pRmTal  ctMjrae  of,  ii.  587. 

Kiicalyjitiiit  mil)  malaria,  ].   110.                     ^^^^H 

g*;niu»  an^i.  ii.  o8ft. 

Eui^trongj'lui^  tn|^8,  i.  7117.                           ^^^H 

1                lim-ility  iiiiil,  ii.  rtAi. 

Kxiiiri-MiK.  ii.  Itiil.                                                       ^^H 

JackwfniDH  (uriii  of,  ii.  590. 

Kxi-Tci!w>.  iilM>aity  and,  ii.  13il.                                 ^| 

miUkT  fiirnift  of,  ii.  fiSii. 

ExoplithBlmic  gott«r,  cptiology  of,  ii.  575.            ^H 

o[ifi»tivo  iutcrffTrriiT  in,  ii.  562. 

cnmplicatiunH  uf,  ii.  578,                                ^^^H 

(iiitliolngy  of,  ii.  58l>. 

c<)ur«e  and  ilinfpttnti-t  of,   ii.  o7D.               ^^^^| 

|)t)iysiL-]il  <li'jj»rniTaL'y  and,  ii,  580. 

^.'inaciHlion  in.  ii.  57H.                                     ^^^B 

prD^nuBJs  in,  ii.  ABO. 

4>xi>iiht)iulmiii>  ill,  ii.  578.                                   ^| 

rotlex  form  of,  ii.  5H3. 

goiter  in,  ii.  670.                                                 ^| 

n^l^iiiipn   in,   ii.  S02. 

4iniefe   HvmpLoiii    in,    ii.  677.                                   ^H 

1                nUt^v  of  cimiit  in,  ii.  586. 

licart   in.   ii.   570.                                               ^| 

snrjpTj'  uml,  ii,  6ifi. 

pHtliolopical  Hiiutomy  and  patbogcnnis         ^B 

Toukmat'  salt  fre«^  diet  in,  ii.  693. 

of,  ii.  6ift.                                                     ^M 

trauiiiatie  form  of,  Ii.  583. 

respiration  in.  ii.  678.                                       ^^ 

trpatnifrt  of,  M.  511*2. 

ftenim  ttienqiy  in,  ii.  580.                                    ^H 

during  liaruxysni,  ii.  595. 

skin   in.          57)4.                                                j^^H 

Epileptic  idiiwry.  ii.  701. 

Mymptomatutogy  nf.   ii.  576.                           V^^| 

Rpil<'p(tfiinn  cunviilMinciH,  ii.  201. 

tliyroideL-touiy   in.   ii.  681.                                  ^^| 

Epilpplifonii  m-ural^ia,  ii.   103. 

trvHtiHL'nt  of,  ii.  a%'>.                                              ^M 

Epilcptoid  c«nditi'jn«.  ii,  5Si. 

tromnr  in,  ii,  577.                                                    ^M 

KpirttaxtH.  i.  Idlh.     Nrr  al»)«  Nosebleed. 

K\i)phthalinim,  paralytic,  ii.  228.                           ^H 

Erl>'«  paralysis,  ii.  24\. 

KMi(lntiv<>  hronchialitiii,  i.  220.                               ^H 

Erb'it  f>i^n  ^ti^Uny).  ii.  (113. 

Kxmiutivt!  diulhi'niw,  i.  2:!2.                                  ^B 

Kr^liitic  Imhitus   (scrofula),  ii.  141. 

»crofula  and,  Ij.  142.                                           ■ 

Krgot  poiHiinin^,  ii.  7IB. 

Eycstruiti.  Iicadaohc  und,  ii.   188.                            ^M 

{■IrKotiMii,  t)LlH-}4  liitrsMliH  atid,  ii.  335, 

mi^ruinf  and,  ii.  671.                                             ^| 

F.ryHipi>liiiit,  n'tifiln.gy  at,  1.  72. 

H 

anthrax,   i.    154. 

Facial  hi'ini  a  trophy,  prci|;r«8«ive,  it.  SflD.               ^B 

1                aiitiHtieptwcixicit!  §erurji  for,  !.  77. 

Facial   pMr»ly«i«.  irtiiiki^  of,  it.  231.                   ^M 

Hinia'nl  lilatnry  of,  i.  73. 

dia(!tioKiH  nf,  ii.  2.35.                                                ^M 

cmiiplicutii>nK   in.    i.   ~5. 

diHturljnnL'4'n  of  lagiti^  in,  ii.  232.                          ^M 

cutaiiecFUS  complications  of,  i.  76. 

olrwtric  rxrilnbitliy   in,  li.  234.                            H 

diagnosis  of,  i.  7S. 

^nuTik]  conraF.>  uf,  ii.  234.                                      ^| 

diRi'Htive  di«tiirtianc('«  in,  i.  75. 

inild.  middlfl.  and  Mvcre  forms  of.  ii.  2.34.             ^^ 

duration  of,  i.  75. 

projfnosis  in,  ii.  235. 
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Facial    paralysis,    symptomatic   forma   of, 
i).  234. 

symptoms  and  course  of,  ii.'231. 

treatment  of,  ii.  236. 
Facial  phenomenon,  ii.  596. 
Facial  tic,  ii.  252. 
Facies  abdominalis,  i.  321. 

mynpathique,   ii.  388. 
Falling  sickness,  ii.  581. 
False  croup,  i.  172. 
Family  periodic  paralysis,  ii.  444. 
Famine  fever  (typhus),  i.  36. 
Faradic  reaction  of  degeaeration,  ii.  220, 
Farcy,  i.  150. 

Fatty  acids,  tests  for,  i.  614. 
Fatty  degeneration,  aniemia  and,  ii.  62. 
Fatty  liver,  i.  713. 
Febrile  jaundices,  acute,  i.  668. 
"  Febris  cnntinua  "  in  typhoid,  i.  7. 

exatithematica   (typhus),  i.  34. 

recurrens,  i.  38. 
Fecal  calculi,  i.  593. 
Fecal  concretions,  i.  625. 
Fehling's  test  for  sugar,  ii.  99. 
Fermentation  teat  for  sugar,  ii.  99. 
Fibrinous  bronchitis,  i.  206. 
Fibrinous  pneumonia,  1.  249. 
Fibroid  degeneration  of  the  myocardium, 

i.  414. 
Fibrolysin,  multiple  sclerosis  and,  ii,  332. 
Fibroma  of  larynx,  i.   188. 
Ficker's   "  typhoid   diagnosticator,"   i.   26. 
Filaria  Bancroft!,  i.  797. 

sanguinis,   i.   707. 
Fish  poisoning,  ii.  721. 
Fishes,  tapeworms  and,  i.  631. 
Flaccid  paralyses,  ii,  200. 
ricxner's  serum,  i.  132, 
Flies,  cholera  spread  by,  i.  100. 

malignant  pustule  and,  i.   164- 
Floating  kidney,  i.  798. 
Florid  phthiairt.  i.  287. 
Follicular  tonsillitis,  i.  486. 
Foniites,  diphtheria  and,  i.  79, 

in  typhus,  i.  35. 

plague  and,  t.  124. 

scarlet  fever  and,  i.  43. 

typhoid  infection  from.  i.  2.  4, 

yellow  fever  and,  i.  120. 
FiM)t  jihenoiiienon.  ii.  2in. 
'■  Forced    minenientM,"    in    paralysis    agi- 

tans.  ii.  tlOti, 
Forman,  i.  105. 
Formula?,  ii.  722. 


Fothergill's  face-ache,  ii.    170. 

"  Fourth   disease,"  i.    161. 

Friedlander's  bacillus  of  pneumonia,  i.S49. 

Friedreich's  change  of  pitch,  i,  205. 

Friedreich's    disease,    ii.    3C2. 

Frontal    convolutions,    localization    of   1*^ 

siona  in,  ii.  470. 
"  Fugue,"  in  epilepsy,  ii.  587. 
Functional  kidney  diagnosis.     See  Kidnfr, 

functional  diagnosis  of  diseases  of. 
Functional  paralyses,  ii,   107. 
"  Fungous  affections"  in  scrofula,  ii,  141. 
Furunculosis,  diabetes  and,  ii.  104. 
influenza  and,  i.  92. 

Gall  sand,  i.  671. 

Galloping  consumption,  i.  287. 

Gallstones,  i.  671, 

(■alvanometer,  in  testing  motility,  it.  216. 

Galvano-puncture  in  aneurism,  i.  465. 

Gangrene  of  the  lungs,  vtiolofry  of,  i.  324. 

brain  absceaaes  from,  i.  328, 

clinical   history   of,-i.   320. 

diagnosis  of,  i.  328, 

embolic  form   of,   i.  326. 

expectoration  in,  i.  326, 

fever  in,  i.  327. 

foreign  substances  in,  i.  325. 

gastric  and  intestinal  symptoms  in,  i. 
327. 

general  course  of,  i.  328. 

pathological  anatomy  of,  i.  326. 

physical  signs  in,  i.  327. 

predisposition  to,  i.  325. 

prognosis  in,  i.  328. 

secondary  development  of,  i.  325. 

treatment  of,  i.  329. 
symmetrical  spontaneous,  ii.  565. 
Gangrenous  diphtheria,   i.   82. 
Garrod's  test  for  uric  acid  in  the  bk)od, 

ii.  128, 
Gas  poisoning,  ii.  716. 
Gastric  catarrh,  acute,  a-tiolog>-  and  path- 
ological anatomy  of,  i.  518. 

constitutional  disturbance  in,  i.  520. 

corrosive  poisons  and,  i,  519, 

decaye<l  foods  and,  i.  519. 

general  course  of,  i.  o20. 

infection  and,  i.  519. 

intestinal  symptoms  in.  i.  520, 

predis|M>sition  to,  i.  519. 

symptoms   of,   i.   519. 

treatment  of,  i.  520, 

typhoid  and,  i,  620. 


Gutrla  OOntontfl,  oxaminnliAn  nf.  oortittitii- 

(iniitritiit.  (hronio.  alcohol  and,  i.  52t). 

A                     cntN  of  llir  giiMric  jiiirt>  in.  i.  ull. 

course  of,  i.  524. 

1                 tl*nu>ii»lralian  ol  blotnl  in,  i.  517. 

•]iapnoBi)«  of,  i.  S2S. 

E                 detenu inat ion  of  the  motor  activity  of 

dipt  in,  i.  52.1. 

1                      till-  ntuiuiK-h  in,  i.  514. 

triicvULlioEiH  and  liParLburn  In,  i.  023. 

'                   C^tiinntinn  of  the  r\r.iy  nnd  position  nt 

external  c^frtmtnntton  in.  i.  523, 

the  fitoinnrli   in,  i.  515. 

ffaatralKia  in.  i.  .'i22.                                              , 

fatly  aciiln  uml  nci'tic  aci<l  in,  i.  Hl^. 

fraMtric  oontentit  in,  i.  523. 

fri'c  MCI,  pcpHin  iinil  larti<:  tii-iil  in,  i. 

int'Tnal  ri-im-tlit-*  in.  i.  527. 

£11. 

motor  tiinrtion  of  ntumacti  in.  i.  524. 

inflatioti  of  itti^niach  in,  i.  AIS. 

noLiiliiiu   in.  i,  524.                                     ^^ 

niHi-riieii-i i)iii'  uiJitfurami'  in,  i.  5lfl. 

I>ii(lii>liigy  nf,  I.  522.                                   ^^^H 

iiiicruecu)jic  itppi-arajioii  in,  i.  511. 

stuuiacb  symptoms  in,  i.  5^2.                 ^^^H 

ordvT  of.   i.  618. 

atomacii  washing  in.  i.  SS7.                    ^^^H 

technin  nf  Htni[na«h  tubi*  in,  i.  Sflfl. 

ayniptoniH  in  other  organ)*  in.  1.  1)24.         ^^^| 

te«t  Dionl  iu,  1.  oil. 

tri-atiiivut  of,  i.   525.                                     ^M 

l^•^^ti^J»  the  iib»t>r])livc  powvrH  of  the 

viimiting   in,   i.  523.                                    ^^^^^ 

fituruucli   in,  i.  5E7. 

phli-fnn«ni)ita,  i.  529.                                       ^^^^| 

Oa!>tricr    fi'vcr.    i.    25. 

Caatroditiplinno.'K'opy.   i.   filSO.                                       ^H 

Gufttric  juicv,  nminiulit-x  t<f   tlip  sfcr^tiim 

Ga»trudii')iiL'nnl   cjitarrh   with   jaiimlicc.  i.     ^^^| 

1                      of,     Hce  Achylia  Oii^trit-ti   nnd   llv- 

^^M 

1                      por  secret  ion    ami    hyperatidity     of 

Gaatro-entoroRtoDiy,   gastric   ulcer   and,   i.     ^^^^ 

gHKtri*,-  juirv. 

543.                                                                      ■ 

Gsstric  neuranthenia,  I,  5fi7. 

GastroptosiB,  n-HoIojry  of,  i,  505.                    ^^^H 

<;«Htric  ulcer.  fflii)l<);iy  of,  i.  520. 

cliibiciil  hi|;nitlain«>  of,  i.  StlB.                      ^^^H 

anirmia  anil,  ii.  53. 

ilinjrni'iliM  iif.  i.  5(1)1.                                          ^^^| 

ntiiptnia,  oliltir^isis  nnil,  t.  fS-M. 

jfRHlrorliiiplifiTtoMTopy  in,  i.  568.                    l^^^H 

liininiith  iiijec'tinnA  in,  i.  .'>4]. 

iiPurftHlhi'iiia  ami,   i.  SdJ,                                     ^| 

clinical  liinlory  of,  i.  £»!. 

tn-almi-nt  of,  1,  567.                                                H 

dinjrnnaia  of,  1.  538. 

(Inntrojiynii)),  i.  563.                                                    ^M 

dipt  in,  i.  iW. 

fienrTal  part>fliR,  ii.  549.                                                   H 

dirt  in  atenfwis  from,  J.  &42. 

CrPiiickAtarrr,  i.  129.                                                      H 

t'lnlwiliniTi  or  hy|H'riiei(lity  and.  i.  530, 

tieni to-urinary  ii(ipar»ti)H.  tuhercninais  of,            H 

gastric  contents  in.  i.  63-1. 

■ 

gaMric  motor  eflicirncy  in,  1,  535. 

GeojirRphioal  tonjjiip.  i.  478.                                      H 

gcnfrni  koimsk  of,  i.  ,113(1. 

G(!rinictriral  anirHthi'^ia,  ii.  21)2.                                    ^M 

hcmatt'mf^ia  In,  i.  ti33. 

Orhanlt'fl  chan^o  of  pit«h.  i.  2iVj,                          ■ 

hcniorrhngc  froin.  i.  531. 

licrhardl'x   <liiii'flic-acld    rmi-lion,   i.   620{             H 

nervcHtR    dyHprpi^ia,    carcinoma    and.    i. 

100.                                                                  1 

r)3». 

ilri-nnan  measlos,  i.  01.                                                ^ 

ncrvdii"  hyiK'rwprL'tion  ami,  L.  539, 

<Tihhus,  ti.  304, 

iiutritiuii  in,  i.  535. 

4>!j.'anttstTi,  ii.  6fi8. 

puin   in,   i.   Ji^'2. 

(iiii-itrinker'a  liver,  i.  ftB4. 

pntholuffv  <if,  i.  531. 

i;iiL(!ivitii>.  i.  470,                                                           H 

perfiirntion  fr«im,  i.  531,  535. 

<:i!iuderi>,  a<liolopy  of,  i.  ISO.                                   ^M 

peritonitis  and,  i.  Ri-!. 

autopHv  in,  i.  150.                                                    ■ 

prognoiiiit  of.  i.  5.3tl, 

IxLi-itliiN  of,  i.  150.                                                     H 

pnlrnonnry  luvnorrHn ^<-  Rn>T,  i.  53fl, 

clinical  history  of.  !.  151.                                       H 

pyhirit-  steiirtsitt  from.  i.  ^.m. 

illii^oRis  of,  i.    15^.                                                       H 

iiurpical   in1<>rvvntirtn   in,   i.  5^1. 

liurae  and.  i.  150.                                                      H 

trpatmcnt  of.  i.  5;if>, 

innliein  and.  i.  1.^2.                                                  ^| 

vomiting  in.  i.  533. 

nasal  eymptoniM  in,  i.  I&l.                                     ^| 

Gaiitritia,  t.  51(1. 

skin  symptnmH  In,  !.  151.                                     " 

chronic,  stiology  of,   i.   621. 

treatment  of,  i,  152. 

4J 
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Glenard's  disease,  t.  566. 
Glioma,  ij.  531. 

of  the  epinal  cord,  ii.  414. 
GliomatouB  degeneration,  ii.  326. 
Gliosis,  central,  ii.  421. 
Globus  byatericus,  i.  508;  ii.  636. 
Glossitis,  acute  parenchymatous,  i.  476. 

dissecans,  i.  476. 
Glosso-labio- laryngeal  paralysis,  ii.  433. 
Glottis,  spasm  of,  setiology  of,  i.  186. 
hysteria  and,  i.  187. 
rachitis,  eclampsia  dentition  and,   i. 

186. 
symptomatology  of,  i.  186. 
treatment  of,  i.  187. 
Gluteal  nerves,  paralyses  in  distribution 

of,  ii.  247. 
Glycerin  in  trichinosis,  i.  160. 
Glycosuria,  ii.  93. 

pancreatic  disease  and,  i.  719. 
Goiter  heart,  i.  423,  435. 
Gonorrhea,  gouty,  ii.  124, 
Gonorrheal  arthritis,  ii.  II. 
Gout,  eetiology  of,  ii.  119. 

alcohol  and,  ii.  120. 

alkalies   in,  ii.   129. 

anatomical  changes  in,  ii.  126. 

baths,  ii.  129. 

calculi  and,  ii.  125. 

chronic,  ii.  123. 

clinical  history  nf,  ii.  121. 

colchicum  in,  ii.   130. 

complications  of,  ii.  126. 

contracted  kidney  and,  i.  771. 

diagnosis  of,  ii.  127. 

exercise  in,  ii.  129. 

Garrod'a  teat  for  uric  acid  in,  ii.  128. 

geographical  distribution  of,  ii.  120. 

heart  in,  ii.  125. 

heredity  and,  ii.  120. 

kiduevs  in.  ii.  125, 

lead  and,  ii.  120. 

mode  of  life  ami,  ii.  120. 

mucous  membranes  in,  ii.  124. 

prognosis  in,  il.  128. 

serous  membranes  in,  ii,  124. 

theory  of,  11.  120. 

treatment  of.  ii.  12R. 

typical  attiick  of.  ii.   121. 

uric  acid  nnii.  ii.  I  Ifl. 
Grand  iiml    (opiU-psy),  ii.  580. 
Granular  atrophy  of  the  kidney,  i.  770. 
Graphospasm,  ii.  260. 
Graves'  disease,   ii.   575. 


Gray   degeneration   of   the    posterior  col- 
umns, ii.  333. 
Green  sickness,  ii.  47. 
Grippe,  La,  i.  88. 
"Ground-air"   in   typhoid,   i.   3. 
"Ground-soil"  theory  of  typhoid,  i.  3. 
Group  typhoid,  i.  23. 
Gruher-Widal  reaction,   i.   25. 
Guarnieri  vaccine  bodies,  i.  62, 
Gumma  and  tubercle  of  the  brain,  ii.  531. 

Habitual  constipation,   i.   610. 
Haffkine's  plague  prophylaxis,  i.   126. 
Hair  in  typhoid,  i.  21. 
Hallucinatory  paranoia,  acute,  ii,  660. 
Hamburg,   cholera   at,   i.   90. 
Hay  fever,  i.  166. 

Headache,  habitual,  etiology  of,  ii.  187. 
course  of,  ii.  188. 
eyestrain  and,  ii.   188. 
general  health  and,  ii.  180. 
pathology   of,   ii,    187. 
treatment  of,   ii.    189. 
in  brain  tumors,  ii.  632. 
in  typhoid,  i.  17. 
sick,  ii.  571. 
Heart,  acute  muscular  strain  of,  i.  429. 
congenital  weakness  of,  t.  420. 
fatty,   [etiology   and   pathological   anat- 
omy of,  i.  431. 
clinical  8ympt4)nis  of,  i.  432. 
fatty  degeneration  and,  i.  432. 
fatty  overgrowth  and  infiltration  in, 

i.  431. 
heart  of  obesity  and,  i.  433. 
treatment  in,  i.  433. 
fimctinnal  strain  of,  i.   421. 
hypertrophies  of,  with  aortic  hypoplasia, 

i.  428. 
idiopathic  hypertrophy  of,  setiology  and 
pathology  of,  i.  421, 
baths  in.  i.  427. 
clinical  history  of,   i.   423. 
course  of,   i.   424. 
diagnosis  of.  i.  425. 
dilatation  and,  i.  423, 
excesses  and,  i.  422. 
excitement  and,  i.  423. 
fluttering  of  heart  and,  i,  424. 
gallop  rhythm  and.  i.  424. 
goiter  heart  and.  i.  423. 
gymnastics   and   compensatory   hyper- 
trophy in,  i.  426. 
KarcU  milk  cure  in,  i,  426. 


^^^^^^IND^^^^^^^^^^^^^^Tfi^^ 

1 

Heart,  tdlqwUiit-  hypertrophy  of.  Mmiioh 

Heart,  I'alvular  diHe^M-  of.  iiirtufHt-ieni-y  of 

I 

be»r  lieart  antl.  i.  42'i. 

aoKtc  valvfn  in,  Qnim-ke's  capil- 

H 

mui<vutar  strain  gixiil.  i.  iH. 

Ury    pulM^   in,   i.   3811. 

H 

Oriel's  df^aimitiiit)  mt'tliiHl  in,  i.  4'J5. 

vascular  soundii   in,  i.  381). 

H 

pIl.VKil'Hl  fXHJtli  tint  Kit)  ill,   i.  -l^'l- 

iiifiUlTiciency   of   the   pulmonary   ralve 

H 

eudilirn  dentil  from,  i.  i'ib. 

in.  i.  3t>3. 

H 

treutim'iit  of,  t.  426. 

tnauHiricney  of  titc  tricuspid  valve  in. 

^H 

TUtiin^fii  Ill-art  ntid.  i.  A'£i. 

i.  -J»S.                                                             J 

■H 

neurom-K  of,   AtlMckit  on  going  to  sWp 

mitral  atraosis  in,  i.  3^2.                          ^ 

^H 

in,  i.  437. 

course  of,  i.  386. 

^^B 

dia^^niiBiti  of,  i.  437. 

puMtion  of  cardiac  H^^mcnta  in,  1. 

H 

cmlc»)i;i;nauii    toxic    iTiflticnceH    and,    i. 

384. 

H' 

435. 

stasis   resultinfi   from,   t.   3S3. 

H 

cxoirenouH  toxic  influences  and.  i.  439. 

oer^'ous  complicntions  in,  1.  404. 

H 

hiimid  aMtliniA  and,  i.  437. 

pulcney    of    ihv   fornnR-n   ovule   in,   i. 

^H 

hj'poclionttriasis  and.  I.  438. 

396. 

H 

imtLpDTiury  henrt  iliAease  and,  i.  434. 

pathology  of.  i.  377. 

H 

infections  ami,  i.  130, 

persi i«t4.>nct.'  uf  thi-  dui-tUM  Botalli   in. 

^1 

int^^rmittont  claudimtinn  and,  i.  4'Mi. 

i.  3S»5, 

H 

ner\'ouH  "ultackH"  o(  uardiupatlia  in. 

physical    si^fns    in,   compurison   of,    i. 

^fl 

i,  43^. 

300.                                                                  J 

^^1 

nervona  |>nlpitaiinn  and,  i.  43H. 

priigmMiii  of,  i.  405,  407.                            fl 

^H 

pnru\y)unal    tnuhycitrdiu   and,    i.   431), 

einlxdii;  processes  In,  i.  407.                    1 

^^1 

-140. 

in  particular  forme,  i.  406, 

^^1 

siiriple  lieart  weskneaa  and,  1.  430. 

s<>()ue1<p  and  con) plications  of,  i.  396. 

^ 

■tt4.'iiu<:nri]ia  or  anjjina  p«etoria  and,  i. 

dropxy  in,  i.  308.                                         J 

^H 

436. 

dyapnira   in,  i,  307-                                    ■ 

^H 

tn'atmetit  of.  1.  437. 

pain  cjr  angina  pertori!)  in,  i.  SOB*           1 

^^1 

I                 vaanilar  crjuiip  and,  i.  436. 

palpiLatiun  in,  i.  SOK.                                  1 

^^1 

overstrain  of,  i.  421, 

secondary  broneliitie  in.  i.  3D7. 

^™ 

valvnUr  ttiiu'afu^  nf,  iplinlogj'  nf,  i.  370. 

eiihjectivi^  symptoms  in.  i.  307.             . 

^fl 

v^^inl^iniH]  foriua  of,  i.  399. 

H^Ui^lie  in  the  bt-nrt  itself  to,  i.  308.           1 

^^1 

vonjri'nllu]    piilinonnry   xtenoHis  In.   i. 

urrhythtEiiM  rn.  i.  31)8.  3i?ft.                        1 

^H 

304. 

hiffcminal  puIsL-  in,  t.  3B9.                        M 

^^1 

1                    ])htlii.»i»  and,  i.  3ftA. 

t>radycardin  in.  i.  308. 

^H 

'                    ptiyairal  «'\ii  in  illation  in,  i.  31)4. 

causes    uf     irrejiulnrities    in    heart 

H 

•yiapttmia  of.  i.  3I>4. 

action  in,  ).  3D9. 

H 

conatitntional  symptoma  and  fever  in. 

chnn^-s  in  cnnliuc  nntscle  in,  i.  400. 

H 

i.  405. 

cicatricial  clianfiies  in.  i.  400. 

H 

eourne  nf,  i.  406. 

pericarditis  in,  i.  401. 

^1 

C*liejTic-Sluki-8     pliL'iiuincnun     in,    i. 

tueliycnrdia  in,  i.  301). 

^1 

406. 

Dtenoaix  in.  1.  395. 

^^ 

disturbed  eomix^naation  In,  t.  40fl. 

stvnosis  uf  the  aortic  orificL>,  i.  3S0. 

dcfcclivu  Kcpluni   in.  i.   31K'i. 

clinical  course  of.  i,  301. 

embolic  proceKses  in,  i.  4(i3,  407. 

physical  examination  in.  i.  301. 

■ 

jnintji  in,  i.  ■[(►S, 

■•tciiUHiM  of  trieuKpicI  oiitii-e  in.  i,  .tQ3. 

■ 

insuHicienoy  nf  nortifl  ralrra  in,  i.  3M. 

symptoms  nf  nUntln  following,  i.  401. 

I 

f'orripan't  p(il«p  in.  i.  3Sfl, 

cyannsis  in,  i,  4'll. 

■ 

,                    Durozii-z's  itoiiMf  miinnur  in.  i.  :1L>(). 

cyanotic  indurati'>n  in,  i.  403. 

■ 

1                  patholo^irnl  nnntoniy  of,  i.  387. 

jniimlic)-   in,   i.   402. 

■ 

phynieal  signs  uf.  i.  387. 

kidni^H,  i,  403. 

■ 

proguuniK  of,  i.  3W. 

ivdemn  in,  I.  401. 

■ 

symptoms  in  pcriplicral  arteries  in. 

passive    cun;;eBtian    of    liver    in,    i. 

i.  389.                                                      ; 

i 

402. 

^ 
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Heart,     valvular     disease     of,     symptoms 
of,  stasia  following,  spleen  in,  i. 
403. 
urine  in,  i.  403. 
treatment  of,  i.  407. 
batlis  in,  i.  408. 
compensated  cases  in,  i.  407. 
digitalis  in,  i.  400,  411. 
dropsy  in,  i.  412. 
drugs  in,  i.  408. 
dyspncea  in,  i.  413. 
exercise  in,  i.  408. 
insomnia  in,  i.  413. 
palpitation  in,  i.  413. 
prophylaxis  in,  i.  407. 
purgation  in,  i.  411. 
ruptured  compensation  in,  i.  409. 
scarification  in,  i.  413. 
symptomatic,  i.  412. 
urine  in,  i.  411. 
venesection  in,  i.  411. 
Heart  disease,  lungs  of,  i.  335. 
Heartburn,  i.  523. 
Heat  prostration,  ii.  627. 
Hebephrenia,   ii.  666,   671. 
Heboidoplirenia,  ii.  670. 
Hebrews,  amaurotic  family  idiocy  and,  ii. 
702. 
diabetes  and,  ii.  97. 
hysteria  and,  ii.  020. 
obesity   and,   ii.    134. 
Heine- Jledin's  disease,  ii.  400. 
Heller's  blood  test.  i.  731. 
Helminthiasis,  i.  628. 
Helvella  eseiilenta,  ii.  78. 
Hematoma  of  the  dura  mater,  ii.  451. 
tetiology  and  pathology  of,  ii.  451. 
course  of,  ii.  453. 
diagnosis  of,  ii.  453. 
internieningeal  aixiplexy  and,  ii,  452. 
location  of,  ii,  45'2. 
othiT  di«ruses  and,  ii.  452. 
piiehymeningitir)  and.  ii.  451. 
syniptniuM  of.  ii.  452. 
treatment   of,    ii.   453. 
Hematoniyclia,  ii.  205. 
Hematorrhachis,  ii.  283. 
Hematothi)rn.\,   i.    366. 
Homiami'stlicNia.  hysteria  and,  ii.  623. 
Hemianopsia,  ii.  478. 
HemiatrDjjliy,  [iroyrcasivi'  facial,  ii.  569. 
Hemicrania.  ii.  571. 
Hemin  crystals,   i,  517. 
Hemiplegia,  ii.  196. 


Hemiplegia,  athetosis  and,   ii.   609. 
cerebral,  ii.  604. 
whooping-cough  and,  i.  209. 
Hemoglobinsmia  and  hemoglobinuria,  defi- 
nition and  eetiology  of,  ii.  76. 
experimental  production  of,  ii.  80. 
extreme  temperatures  and,  ii.  79. 
infections  and,  ii.  78. 
kidneys  in,  ii.  80. 

pathology  and  symptoms  of,  ii.  79. 
prognosis  in,  ii.  81. 
transfusion  and,  ii.  78. 
treatment  of,  ii.  81. 
Hemoglobinuria.     Hee  Hemoglobinwnia. 
Hemo-pericardium,  i.  453. 
Hemophilia,  Rtiolugy  of,   ii.   89. 
clinical  history  of,  ii.  91. 
hemorrhages  in,  ii.  91. 
heredity  in,  ii.  90. 
prognosis  in,  ii.  92. 
rheumatism  and,  ii,  92. 
serum  therapy  in,  ii.  92. 
treatment  of,  ii.  92. 
Hemorrhages,  intestinal,  in  typhoid,  i.  IS. 
into  medulla  oblongata  and  pons,  eti- 
ology of,  ii.  446. 
bulbar  paralysis  in,  ii.   446. 
crossed   hemiplegia   in,   ii.   446. 
diagnosis  of,   ii.   447. 
hemiplegia  altemana  in,  ii.  446. 
other  symptoms  in,  ii.   447. 
pathology'  of,  ii.  446. 
prognosis  in,  ii.  447. 
treatment  of,  ii.  447. 
into  pancreas,  i,  720. 
into  spinal  meninges,  ii.  283. 
Hemorrhagic  diathesis,  ii.  91, 
hematoma  and,   ii.   462. 
jaundice  and,  i.  603. 
Hemorrhagic  encephalitis  in  adults,  acute, 

ii.  520, 
Ilemorrlioids,  letiology  of,  i.  608. 
blooding  from,  i.   608. 
symptoms  of,  i.  608. 
treatment  of,  i.  609. 
Hepatic  abscess,  i.  681. 
Hepatic  aniemia,  i.  711. 
Hepatic  eulcull,  i.  071. 
Hepatic  cirrlK^sis,  chronic  ami  tuberculous 

peritonitis  and,  i.   655. 
Hepatic  colic,  i.  669. 

Hepatitis,    chronic    diffuse    interstitial,   i. 
684. 
suppurative,  stiology  of,  i.  681. 
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Hepatitis,  suppurative,  aroccbie  ilyiHmtery 

llydrone[>hroBi8,  I.  812.                                   |^^H 

1                    nml,  i.  0S2. 

»tio|og}-  of,  i.  820.                                           ^^H 

clinical  history  of,  J.  SS3. 

clinical  (t>iuptonu  of,  i.  821.                     ^^^| 

cotiHtitiitiutiiil  (listurl>aii(-f  iu,  i.  684. 

ctiuritp  of,   i.  822.                                            ^^^H 

cnuiHi^   itf,    i.    (184. 

diagnoMs  of,  i.  82S.                                        ^^^| 

pain  and  ff\i'r  in,  i.  ti83. 

local  a\iitpt'kui»  of,  i.  822.                             ^^^^| 

1               piitUui(>);v  iif.  i.  aai. 

patbuluKical    anatomy   of,   i,  821.               ^^^H 

1                  siwondary  sMi)^u>ins  uf.  i.  683. 

treatiiieut  of,  i.  822.                                        ^^H 

P                  trvalnifDt  cf.   i.   ll84. 

Hydro-fMTicardkini,  i.  4S2.                                 ^^H 

Hepatiz^tinn.     hVr  PnuuiiKinia. 

HyttruiM-rituncuui.  i.  Ofi7.                                          ^H 

Hereditary'  cen^belUr  dtaxia.  ii.  300. 

Hydrophobia,  o^tiolo^y  of,  i.  l-IO.                 ^^^H 

Hereditarv   jiivi-ivilr'  niavin.  o-tioln^   and 

clinicut  liiftiiE-y  nf.  i.    147.                                ^^^^| 

path iilo^i Dili    niLatoiiiy    of.    ii.    303. 

convuUionH  in,  i.  I4H.                                     ^^^^| 

304. 

diagnosis  of.  i.   I4S.                                        ^^^H 

clinical  liitttDrv  nf,  ii.  3tS3, 

dogs                 140.                                               ^^^^1 

couriH-  vt.  ii,  3114. 

li,>  Ht<.'ricHl   foriu  of,  i.   140.                           ^^^H 

dingnusis  uf,  ii.  306. 

incubation          i.   147.                                      ^^^^| 

treatment  uf,  ii.  3110. 

Negri  bodies  and,   L  148.                              ^^^H 

Hereditary  or  fainily  jinindice,  i.  660. 

Btcunka  and.        I4ti.                                          ^^^H 

IIi'tiVIo  iitiixic!    i^ttrf^lh^llfune,    ii.   300. 

ti'tnnUM  and,  i.   145.                                         ^^ 

IIurpi!H  zuHtvr,  inturcuiitul  nt-ural^ia  aad^ 

treatniL'iit  of.  t.  14D. 

ii.  176. 

Pa-iitpur's  inoculation  in.  i.  149; 

tNbfH  itikrHEilia  and,   ii.  347. 

HydropholMc  ti-tamiH,  i.   H4- 

lllccough,   ii.  ^50. 

Ilydropneunn.tbora.\.  i,  3«0. 

in  eholpra.  i.  102. 

Hydrops  nrtitnilorum  intfrmittotia,  ii.  670. 

in  typlwiid.  i.  14. 

llydmrrliHcliis,  ii.  42t). 

Hobnailed  liver,  i.  684. 

llydrcitb«rnpy,  ueurastbtvniu  and,  ii.  0S3. 

Ho<lg^kin'R  ilispase,  ii.  74. 

Hydrotliorax.  U'tiolnjQ'  tif,  i.  366. 

Huj;a,  ri»undw(>rrii8  and,  i.  &3fi. 

l»iiyi<it'ul   v^aininatiiin   iti.    i.   3ti5. 

tapeworms  and,  i.  029. 

treatment  of,  i.  3tifl. 

Hnofcwomi  iliapuse,    i.   038. 

Hypcillmminof^ia,  i,  728, 

HuriK-B.  glaiidtfru  and,  i.   150. 

llypiracidity,  ){ii»>tric  iilci-r  and,  i,  G30. 

niimrral  rotator*,  pnrnlyiiis  of,  13.  937. 

Hyp4'rn-tnia  of  liver,  nciive,  i.  712. 

Ihimid  aatlinia,  i.  III1>. 
Huntington's  cljorea,  ii.  (101. 
HyaliiH'  di-jji-ncratinn,  i,  7SS. 

uf  Kpinnl  cord,  ii,  2PJS. 

Itypcra-fttliefiia,   ii.   14-1. 

HyprrnittihaiA  cranii,  ii.  508. 

Hydatidii  of  braia.  ii.  543. 

HypfrpyrL'xia,  in  letanuM,  i.  144. 

Hydrowphalic  idiocy,  ii,  702. 

HyptTHfcrpiion  nnd  hyperacidity  of  jraitrie 

HydroecphiiliiH,  arut^,  ii.  4ni>. 

juic!(>,    a^tiolngy    of,    i.    R.IH. 

cerebro-spinal  meningitis  nnd.  1.  131. 

diagnoKifi  of.  i.  559.                                       i^^l 

elironic,   fflioliig;'    nnd    |HiLliulnpy    ol,   ii. 

dii.-t                                                                  ^^M 

657. 

dyitpL'psia   with.   i.   5511.  500.                            ^^H 

«1iniea1  hiatnry  of,  ii.  fiftS. 

psspotial  form  of.  i.  55H.                                        H 

diagnoais  of,  ii.  SUO. 

gHHtric  iih-or  and.  i.  500,                                         H 

Intellect  in.  ii.  Soa. 

giLitroptOHis   and,   i.   501,                                        H 

motor  diaturhanc4!  tn,  it.  fiSS. 

periodical     ( intermiltont)      hyperaecre-            H 

prognottjit  in.  ii.  55fl. 

tion  In.  i.  582.                                               fl 

s«rjiuit  rnvnin^ritis  nnd,  ti.  560. 

•tenoRtn  and,  1.  501.                                           ^| 

trealnipnt   uf,   ij.    500. 

Bymptiimutic  fomi  uf,  j,  558,                                ^M 

ricl^eta  and.  ii.  30. 

AymptomB  of,  i.  559,                                           ^| 

Hvdroclilorie  acid,  ft'st-*  for,  1,  511. 

tiilioii  and,  i.  503.                                                      ^| 

Hydrochlnriii-ariil    ]>iii>^<>ujn^,    ii.    711. 

truutiiivnt  nf,  i.  50.?.                                                ^| 

Hydrocyanic  acid  poisoning,  ii.  717. 

Hypertrophic  interstitial  nenritla.  U.  382. 

Hjdrou;«lus,  ii.  4^1. 

Hypertrophy  of  liver,  i.  713. 
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Hypnosis,  hysteria  and,  ii.  642. 
Hypochondriasis,    heart    neuroses    and,   i. 

438. 
Hypoglossal    nerve,    spaam    in    region    of, 

ii.  264. 
Hypomania,   ii.   670. 

Hypophysis   cerebri,    acromegaly  and,   ii. 
507. 
gigantism  and  enlargement  of,  ii.  668. 
Hypoplasia  of  aorta,  i.  428. 
Hysteria,  etiology   and   deSnition  of,  ii. 
616. 
akinesia  algera  in,   ii.  62fi. 
and   gastric   ulcer,   i.   638. 
attacks  and  apasms  in,  ii.  629. 
Babinski's  "  pithiatism  "  and,  ii.  618. 
cataleptic  states  in,  ii.  631. 
characteristic  features  of,  ii.  617. 
clonic  spasms  in,  ii.  635. 
consciousness  in,  ii,  630. 
contractures  in,  ii.  626. 
course  of,  ii.  636. 
diagnosis  of,  li.  637. 
double  consciousness  and,  ii.  033. 
epilepsy  and,  ii.  638. 
exciting  factors  of,  ii.  610. 
globus  hystericus  in,  ii.  63S. 
grand  attack  of,  ii.  632. 
hypereesthesia  in,  ii.  623. 
hypnotic  state  and,  ii.  634. 
hypnotic  symptoms  and,  ii.  633. 
hyaterogenous  zones  in,  ii.  635. 
incidence  of,  ii.  620. 
localization  of  hysterical  phenomena  in, 

ii.  610. 
mental  and  bodily  condition  in,  ii.  629. 
neuralgias  in,  ii.  627. 
pains  in,  ii.  024. 
paralysis  in,  ii.  625. 
predisposition  Uk  ii.  020. 
psychical  causes  of,  ii.  018. 
secretory  ilisturhancn.-*  in,  ii.  627. 
sensory  aniPHtli<-aia  in,  ii.  022. 
sexual  organs  and,  ii.  617. 
stigmata  of,  ii.  018,  021. 
suggpstiun  anil,  ii.  033. 
symptoms  unil  iiiunifcstations  of,  ii.  621. 

in   intHrnal   organs,   ii.   627. 
treatment  of,  ii.  038. 
electricity   in,   ii.  639. 
hypnosis  in.  ii.  642. 
internal  remedies  in,  ii.  641, 
mental,  ii.  0.18. 
metallotherapy  in,  li,  042. 


Hysteria,  treatment  of,  moral,  ii.  039. 

organic  disease  and,  ii.  641. 

psychical  factor  in,  ii.  641. 
vasomotor  disturbances  in,  ii.  627. 
Hysterical  asthma,  i.  225. 
Hysterical    facial   spasm,    ii.   252. 
Hysterogenous  zones,   ii.  636. 

Icterus  catarrhalis,  i.  661. 

gravidarum,  i.  600, 

neonatorum,  i.  702. 
Ichthyosis  linguie  et  oris.  i.  470. 
Idiocy  and  imbecility,  etiology  of.  it.  $96 

amaurotic  family  idiocy  and,  ii.  702. 

clinical  types  of,  ii.  701. 

cretinism,  ii.  701, 

diagnosis  of.  ii,  703. 

epileptic,  ii,  701. 

feebleness  of  mind  and,  ii.  600. 

hydrocephalic  idiocy  and.  ii.  702. 

idiots  savants  and,  ii,  699. 

infantile  dementia  and,  ii.  702. 

Mongolian,  ii.   701. 

moral  insanity  and,  ii.  700. 

paralytic  idiocy  and,  ii.  702, 

patholog}'  of,  ii.  702. 

prognosis  in,  ii.  703. 

symptoms  of,  ii,  696. 

treatment  of,   ii,  704. 
Idiots  savants,  ii.  GOO. 
Ileotyphua,  i.  I. 

Imperative  ideas,  neurasthenia  and,  ii.  646. 
Impotence,  diabetes  and,  ii.  104. 

tabes  dnrsalis  and.  ii.  351. 
Impulsive  insanity,  ii.  081. 
Incontinentia  alvi,   ii.   318, 
Indican  test.  i.  622. 
Induration  of  the  lungs,  brown,  i.  333. 
Infantile  atrophic  niuwulnr  dystrophy,  ii, 

387. 
Infantile  convulsions,  wtiology  of,  ii,  595. 

symptoms  of,  ii.  5fl6. 

treatment  of,  ii,  596. 
Infantile  dementia,  ii.  702. 
Infantile  pseudiileukn-mir  anemia,  ii,  tfT. 
Infantile  spastic  diplegia,  ii.  .300, 
Infection,  neuritis  following,  ii.  265. 
Infections,  nervous  heart  disturtkances  la^. 

i.  435. 
Infectious  jaundice,  i.  068. 
Influenza,  etiology  of,  i.  89. 

animals  and.  i.   80. 

catarrhal  form  of.  i,  90, 

chronic  form  of,  i.  93. 
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InBut^DTii.   roui|>liuitions    iLiid   eitiuvla'    tu. 

Inlerna]   u^crelians  and   heart  disease,   i. 

■ 

i.    9-i, 

435.                                                                _ 

^H 

dJagnnsiH  nf,  i.  03. 

nruraAtWnia  and,  U.  94&.                           ■ 

^H 

duratiun  of.  i,  Bl. 

liitvrKtitial  niyocftrditis,  i.  414.                        H 

^H 

fever  in.  i.  91- 

IntiTHtitinl  noplirilia,  chronic,  i.  770.             H 

^H 

furiinciilobift  after,  i.  112. 

InletiLinnl  ciitnrrh.  Bcut*^  farm  of,  i.  678. 

^H 

Iitrart  in,  i.  Ml. 

H-tioloj^y  iif.  i.  673. 

H 

infi'i-tiiiit  ihr<Hi};li  iiiliiiliiiff  In.  i.  fiB. 

Iiilf  and.  i.  ,577. 

H 

onsi't  of,  i,  90. 

Ituiia  t<<aL-irriKaliiin  in,  i.  670. 

H 

otitiu  nipdia  and,  i.  i>'2. 

ciironic  f'>rni  uf,  i.  57S. 

H 

1               |in nili-iii Urx  uf,  i.  ^9, 

nirc^ulntory  dintnriinnci*ft  and,  1,  673.            ^ 

^H 

1             I'ffiirtT  baoiUun  of.  1.  89.              ^ 

colon  in,  L  577.                                           ■ 

^H 

|iK'nriHy  and,   i.  1)2. 

fVtift  in,  i.  670.                                                    ^ 

^H 

|>iieiirniiniii   nml,   t.  02. 

ditTerent  forma  of,  i.  fi7R.                                   J 

^H 

progi\f*i»  nf,  i.  !J3. 

ejepta  in,  i.  575,  S76. 

^H 

rheuinuttiid  form  of.  i,  00. 

i.'M!int8iv<r  ppriittillxia  and,  i.   674. 

H 

RUscet>tibb]ity  to.  i.  89. 

Iiealth  in.  i.  675. 

• 

H^'mptonnit    nnd    rliniiiil    hiHtory    of,    i. 

irri^tinnH  in,  i.  680. 

HW. 

ii«»t«ry  in,  i.  577. 

Ire9itin*-nt  of,  i.  93. 

iiiijciu  in,  i.  678. 

typhoidal  fiirm  of,  i.  &U, 

nvrvous  diarrhipn   and,  i,   674. 

Injection  treatni«-at  of  nL-ural^iR,  ii.  10^, 

nerruua  diHCurbnnCie-»  and,  i.  QH], 

173. 

of   cliihlron,    irtlnlnfry    unil    polholof^iriil 

sciatica  and.  ij.   182. 

HUEitiiiiiy  of,  i.  6K5. 

Inoculation,  prutoctivc,  afcsinrt  cholera,  i. 

"  aliinctttary  toxicosis"  and,  I.  686. 

lOfl. 

artiflnial  UhxIs  and,  i.  580. 

InoBiti*.   dinbvtea   insil>i<)iia  uiul,   u.    ]17, 

atrophy  ill,  i.  5H7. 

Ini^anity  of  double  form,  ii.  (S75. 

bacteria  nnd.  i.  Bfi6. 

of  d'Kibt.  it.  ILHI. 

eoii))ilii>jitii>na  of.  i.  6R8,  £R7. 

Insects.  plu^L-  and.  i.   1'24. 

irirorrt-ct  fei^itm  iind,  i.  6t>6. 

1 

RtH'ky-inauntain    spulti'd    (i>v«r    nnd,    J- 

irjifunt  fecdinji  and.  i.  588. 

1112. 

irrigation  tind  liivage  in,  i,  6[l]. 

Insolfltion.  irtiology  and  pAtht>loA7  o^  ii. 

tnille  and,  i.  5St*. 

627. 

nyiuptuni  1^  of,  i.  68(1. 

diEgnoEtia  nC  ii.  52H. 

trt-atutent  iJi.  i.  aH7. 

patholngLral  anatomy  of.  ti.  S3S. 

rnmitinjz   ami    diarr1ia>a   in,  i.   600. 

E>r»ignii«i8  of,  ii.  fi'ilt. 

wet  iLiirHc  and.  i.  688. 

syni[ttom«  and  ci>i]r<'«>  nf,  il.  52S. 

piilliol.ijjic'fil   Hniitomy   of,   i.   573. 

treatment  of,  ii.  B2P. 

physical  examinalinn  in.  i.  676.  S77. 

Innoniniu.  nLnira«t)i<<[itii  and.  ii.  fll8. 

pructilJ*   in,    i.    678. 

nvtiraatli^nic,  ii.  ii54. 

ayrnptiunatotogy  of,  i.  6T4. 

1          Intt-'ution  Irfinor.  ii.  202. 

thfrapcujtiK  in,  i.  S70. 

multiple  Hclernnis  und.  ii.  320. 

treatment  of,  i.  671*. 

InttTcoHtnl  ni'untlfiia,  irUolog^*  of,  ii.  171- 

Intralinal   ilistiirhanrt-fl  of  ciiildretir  acute 

cour«c  of.  ii.  177. 

anit  chronic,  i.  5S4. 

herpes  loster  in,  ii.  170- 

Intestinal  mycosiit.  i.  1&5. 

tnaatodynia  and,  ii.  177. 

Inlceiinal    (in  rani  ten: 

pain  in,  ii.  17(1. 

Anc)iyli>nti.niu   ilmnli-iialf.  i.   fi38. 

tn'iitmrnt  of.  ii.    177- 

OxyiiriH   vcrniiciihirix.   l.   037. 

.     Intcrmcnin|!«al  a)K>pti!Xjr.  ii.  462. 

roundwuTins,  i.  635. 

Intermittent  fevfi.  i.  107. 

tapeworms,  i.   G2R. 

d 

biliary  (tnEcuti  and,  i.  07(1. 

TriclioceplialuH    diopar,    i,   640. 

m 

Intvnnitling  l^nviiinunia.  i.  203. 

liitfwtiito*.  cancer  of,  teliology  and  pmlliol- 

■ 

lotemBl  caiMuk',  ii.  -188. 

ogy  of,  i.  604. 

1 

1 
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Inteatinea,  cancer  of,  cancer  elsewhere  and, 

i.   000. 
carcinoma  of  the  colon  in,  i.  606. 
entero-anastomosis  in,  i.  607. 
feces  in,  i.  005. 
prognosis  in,  i.  607. 
sarcoma  as  a  form  of,  i.  607. 
small  intestines  in,  I.  606. 
symptomatology  of,  i.  606. 
treatment  of,  i.  607. 
stricture    and    obstruction   of,   abdomen 

in.    i.    621. 
setiology  and  pathology  of,  i.  616. 
clinical  history  of,  i.  61B. 
compression  from  without  in,  i.  617. 
congenital  closure  as  a  form  of,  i.  615, 
course  of,  i.  022. 

diagnosis  and  varieties  of,  i.  622. 
enemata  in,  i.  627. 
gallstones  in,  i.  015. 
general  pathological  conditions  in,  i. 

618. 
hernite  and,  i.  616. 
impaction  of  feces  in,  i.  616. 
Indican  test  in,  i.  622. 
intestinal  calculi  in,  i.  616. 
intestinal  constriction  in,  i.  616. 
intestinal  obstruction  and,  i.  620. 
intuissuHception   and,  i.   617,  623. 
laparotomy  in,  i.  626. 
mechanical  and   paralytic  ileus   in,  i. 

018. 
obturation  and  strangulation  ileus  ia, 

i.  G18. 
opium  in,  i.  627. 
physical  examination  in,  i.  620. 
polypi  and,  i.  617. 
prognosis  in,  i.  622. 
I{oseiibiii-ir«  reaction  in,  i.  022, 
s)»)ntani>ous  recovery  from,  i,  617. 
*     stercoraceous  vomiting  in,  i,  620. 
symptomatic  treatment  of,  i.  026. 
tabulated  (lifferentiation  of  forms  of, 

i.  624.  625. 
treatment  in,  i.  026,  627. 
tumors    and    cicatricial    strictures    as 

forma  of,  i.  615. 
urine  in,  i.  622. 
volvulus  and.  i.  616.  619. 
volvulus  of  colon  as  a  form  of,  i.  624. 
tuberculosis  of,  tetiology  of,  i.  601. 
milk  and,  i.  601. 
pathology  of,  i.  601. 
primary   form  of,  i.  602. 


Inteatinea,  tuberculosis  of,  treatroeot  o 

i.  602. 
Intraocular  tension,  diabetes  and,  ii.  101 
Intraphysical  ataxia,  ii.  661. 
Intussusception  of  the  intestines,  i.  623. 
Invagination,   ileo-caecal,   i,   626. 
Involutional  melancholia,  ii.  679. 
lodin  poisoning,  ii.  713. 
Iodoform  poisoning,  ii.  716. 
Iron  preparations,  in  anvmia,  ij.  67. 
"Irritable  breast,"  ii.   177. 
Irritable  weakness,  ii.  043. 
Ischialgia,  ii.  178. 
Ischiatic  neuralgia,  ii.   178. 
Island  of  Reil,  aphasia  and,  ii.  486. 
Itching,  jaundice  and,  i.  667. 

Jacksonian  epilepsy,  ir.  475,  690. 
Janet    method    of    irrigating    bladder. 

828. 
Jaundice,  catarrhal,  stiology  and  patbcri 
ogy  of,  i.  661. 

albuminuria  in,  i.  666. 

bile  acids  in  the  blood  in,  i.  663. 

course  of,  i.  666. 

diagnosis  of.  i.  666. 

enemata  in,  i.  667- 

epidemics  of,  i.  662. 

functions  of  bile  in,  !.  664. 

hemorrhagic  diathesis  in,   i.   663. 

infection  and.  i.  661. 

intestinal  achylia  in,  i.  663. 

itching  in,  i.  663,  667. 

manipulation   of   gall    bladder    in,  i 
667. 

mechanical  causes  of.  i.  662. 

obstructive  form  of,   i,  601. 

pancreatic  juice  and.   i.  604. 

physical  examination  in.  i.  665. 

simple  form  of,  i.  666. 

stools  in,  i.  664, 

sweat  glands  in,  i.  665. 

symptoms   and    clinical    onurse   of,   i 
662. 

tests  for  bile  in  urine  in,  t.  006. 

treatment  of.  i.  666. 

xanthoma  in,  i.  663. 
menstrual,  i.  712. 
of  the  newborn,  i.  702. 
pernicious,  pathology  of.  i.  702. 

symptomatology  of,   i,   701. 

termination  of,  i,   702. 

theories  of,   i.   701. 
septic  infection  and,  i.  138. 


^^^^^^^^^^Sdex^^^^^^^^^^^^76^^^ 

JiLUndirc,  Bpecinl  furtni)  of: 

Kidney,  rantra<-t«il,  facmonhagea  in,  1.  778.           H 

uut«    febrile,    i.    U68. 

iiifectiunx  and,  i.  772.                                         ^^ 

chAtnic  henvlitary  or  family,  i.  6S0. 

c{><lenia  in.  i.  777.                                                  ^M 

CdiigftiJtul    c;linjiik'.   i.   BU1J. 

paChtilitgy  of,  i.  771.                                             ^M 

ict^nis  praTidarum  nn<i  mfimtrunl.  i. 

pulyuria  in,  t.  775.                                             ^M 

lilS9. 

ri^liiiitiH   niul.    i.   77^4.                                  ^^^^| 

Huppumtivv  hepHtitid  mid.  i.  QtiS. 

HC'tiile  kiduey  and,  i.  772.                          ^^^H 

yvlliiw   fcvtr  iini],  i.   120.  121. 

H|>unlani?<DUs  appfurnnce  nf,  i,  772.            ^^^H 

JendraHsik'a  test,  ii.  Hi}. 

treatment   of,        7Kl.                                   ^^^^| 

uriFnua                                                       ^^^H 

Kak'kc,  ii.  276. 

dilatutiun  nf  the  pelvis  of,  i.  820,              ^^^| 

Kan-ll  milk  cure,  i.  426. 

disturbanceH  nf  cireulatiiin  in:                     ^^^H 

1          Keller'^  t^^4t   (or  albumen,  i.  720. 

c<^ingest«il  kidney,  i.  71)1,                         ^^^H 

Ki'llofii^'H  iiifutifJfHi-ciit  light  biithM,  i.  201. 

rn))H>lie  infarelion.  i.  71)2.                           ^^^^| 

Kerni|{'8  hi^,  ii.  -It. 

functiurial     dia^osi«     of     dineaseB     of,     ^^^H 

1             purulent  lEipningitJH  and,  ii.  457. 

chlorid  of  Hodiiim  am),  i.  744.                        ^M 

tubt'rculoUM  rill- rti Elf; i Lin  and,  it.   nil. 

crymw'py  in,  i.  743.                                            ^M 

1          Kidiu.-}',  ftiiiyloHl,  3?tiolo^'  of,   i.   782. 

elimination  of  foreign  Htibetance*  and,     ^^^| 

eltnical  hisUiry  of,  i.  7H5. 

^^H 

eoursK  of.  i.  787. 

excretion*  and,  i.  743.                              ^^^H 

diaf^rMtis  of,  I.  787. 

nitrogen  excretion  and,  i.  744,               ^^^H 

drtipsy  in.  i.  ISB, 

phlond/iii  t«wt  in,  i.  744.                           ^^^H 

braliue  degeneration  and.  i.  783. 

r^aiatance  to  electric  cunductivit;  and,          ^| 

large  wlilt*"  fmrin  of,  i.  784. 

^^H 

pntliidt  1(^4-111  aatttniny  uf,  i.  703.  7B4. 

uric  acid   and.        744.                                  ^^^H 

prrtfpkosis   in.   i.   787. 

gout  fln<l,  ii.   125.                                                     ^M 

retiriitiH  in,  i.  7HS. 

inHaiiiHiatinn  of  tiie  pelvia  nf,  Ktialogy             H 

tri>ntiiieiit  of,  i.  7d7. 

uf.   i.   »Utt.                                                            ■ 

uriritua   in,   i.   796. 

'^  ammmuemia  "  in.  i.  809.                                fl 

uritiK  in,  i.  7flS. 

ferer    in,    i.    SOD.                                                   ■ 

and  urinfiri'  pas^tigcs,  parasites  of.  Dis- 

pain  In,  j.  80[».                                            H 

toDia   ti<.'mnt(ibium   n»,   i.   7D7. 

putliulogical  Hnatomy  of,  i.  807.                       H 

nctiin'HniienUH  att.  i,  7t)6. 

primary  fornt  uf,  in  tin-  young,  i.  800.            H 

Kilftria   ^iLnfcuiniA  aa,   i.  707. 

aeciindary    cnntrnetfd    kidney    and,    i.            ^^ 

m(>ii(j»i1(K-.-<  Rill],  i.  79fi. 

^^M 

SlroHti^lu-i  (Jijpm  ai>,  i.  797- 

tr«ntm«nt   of,    i.    810.                                  ^^^| 

calniliiti  uf.  t.  810. 

urine           t.   808.                                           ^^^| 

cvutravUi!,  hIvuIiuI^  lead,  uric  Bcid  and, 

large  white,  i.  7113.                                            ^^H 

i.  771. 

movahle,  wtlology  of.  1.  70S,                                  ^M 

artertnl  iireaaure  in,  i.  774. 

ealeiili  anil.  i.  80U.                                                H 

"  artvriocapillury  flbroais  "  and.  i.  772. 

physical  exannnation  in,  i.  800.                        ^M 

arU'rioHcKTOrtiit  and.  i.  772. 

Hvcnptomi^   of,   i.   70»,   800.                         ^^H 

artericiHcli'nitir  limn  uf.  i.   77K. 

treatment  of,  i.  BOI.                                      ^^^H 

cardiac  hypertrophy  in,  t.  775, 

new  grou^thH  in.  hallottemeat  rcnale  in,      ^^^| 

'  ■              cerebral  Byrrii>tiitns   in.  i.   777. 

^^B 

clinical  syitipttJinM  of,  i.  774. 

benign  tninori  in.  i.  783.                           ^^^| 

definition  and  fetiolnjjy  nf,  i.  77C>.  773. 

and,  i.  7fin.                                        ^^^| 

diafcnnsiH  of.  i.  7KI). 

congenital   an rcomatuua   mixed   forma            ^M 

disturbed  cumfK'Diuition  in,  i.  782. 

of.  i.  793.                                                             H 

dyspnipa  in.  i.  770. 

cnnstittitinnal  oondition  in.  t.  795.                   ^M 

general  course,  duration,  and  tormi- 

cystic  degenerations  as.  i.  793. 

natinn  of,  i.  778, 

diagn'tMiK  uf.  i,  7&5. 

general  niitritian  in.  i.  778. 

Iiypernephroma  or  "  Orawibt  tumora" 

gout  and,  1.  771. 

aa,  i.  794. 

U>1 
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Kidney,  new  growths  in,  pigmentation  in, 
i.  795. 
prognosis  of,  i.  795. 
sarcoma  and  carcinoma  as,  i.  793. 
symptomatology  of,  i.  794. 
treatment  of,  i.  795. 
urine  in,  i.  796. 
secondary  contracted,  i.  763. 
tabulated  comparison  of  urine  and   left 
ventricle  in  diseases  of,  i.  788. 
Kleptomania,  ii.  684. 
Knee-heel  test,  for  ataxia,  ii.  206. 
hereditary  ataxia  and,  ii.  363, 
tabes  dorsalis  and,  ii.  341. 
Knee-jerk,  ii.  209. 
Koch's  comma  bacillus,  i,  99. 
Koch's  tubercle  bacillus,  i.  275. 
Koch's  tuberculin,  i.  306. 
Koplik'a  spot,  i.  56. 
K&rnchenbildungen    in   relapsing   fever,   i. 

42. 
Korsakow's  psychosis,  ii.  275,  663. 
Kyphoscoliosis,  ii.  300. 

aplasia  of  tlie  lungs  and,  i.  238. 
syringomyelia  and,  ii.  425. 

Labyrinthine  vertigo,  ii.  560. 
Lactic  acid,  cancer  of  the  stomach  and,  i. 
547. 
osteomalacia  and,  ii.  38. 
test  for.  i.  514. 
Lactosuria,  ii,   95. 
Laennpc's   cirrhosis,   j.   684. 
Laminectomy,  spinel  disease'  and,  ii.  309. 
Landry's  paralysis,  ii,  4n. 

neuritis  and,  ii.  27L 
Language,  zone  of,  ii,  487. 
Laparotomy,  intestinal  obstruction  and,  I. 

027. 
Lardaceous  kidney,  i.  784. 
Laryngeal   catarrh,   acute,   »tiology   of,   i. 
170. 
children  and,  i.  172. 
course  of,  i.  172. 
false  croup  and,  i.  172, 
severe  form  of.  i,  172. 
symptomatoh>gy  of,  i.   171. 
treatment  of,  i.   172. 
chronic,  i.  173. 
Laryngeal  muHcIes.  paralyses  of,  i,  182. 
Laryngeal     perichondritis,     etiology     and 
pathological  anatomy  of,  i.  175. 
diagnosis  of,  i.   176. 
location  of,  i.  176. 


Laryngeal  perichondritis,  stenosis  from,  i 
176. 
symptomatology  of,  i.  170. 
treatment  of,  i.  177. 
Laryngeai  phthisis,  i.  178. 
I^AryngismuB   stridulus,   i.    186. 
Laryngitis,  acute,  i.  170. 
chronic,  etiology  of,  i.   173. 

chorditis  vocalis  inferior  hypertroph- 

ica  and,  i.  174. 
rhinoscleroma  snd.  i.    175. 
symptomatology  of,  i.   173. 
treatment  of,  i.  175. 
in  typhoid,  i.   16. 
Larynx,  new  growths  in,  chronic  laryngeal 
catarrh  and,  I.  187. 
cysts  and  polypi  as,  i.   188. 
fibroma  aa,  i.  188. 
papilloma  as,  i.  188. 
sarcomata  and  carcinomata  as,  i.  188, 
symptoms  of,  i.   188,   189. 
treatment  of,  i.  189. 
Lasagne's   sign,   ii.    180. 
Lateral  sclerosis,  amyotrophic,  ii.  SOS. 
Lathyrus  seed  poisoning,  motor  tabes  and, 

ii.  397. 
LatissimuB  dorai,  ii.  237. 
Lead,  contracted  kidney  anil,  i.  771. 
Lead  paralysis,  ii.  249. 
Lead  poisoning,  ii.  713. 
and  the  blood,  ii.  43. 
gout  and,  ii.  120. 
Legal's  test  for  acetone,  ii.   100. 
Lemniscus,  the,  ii.  154. 
Lenticular  nucleus,  ii,  490. 
Leprosy,  neuritis  and,  ii.  200. 

syringomyelia  and,  ii.  426. 
Leptomeningitis,  ii.  279. 
chronic  spinal,  ii.  281. 
letiology  of,  ii.  281. 
secondary  form  of,  ii.  281. 
symptoms    of,    ii.    282. 
syphilis  and,  ii.  281. 
treatment  of,   ii.   282. 
purulent  cerebral,  ii.  454. 
Leucin  and  tyrosin  in  urine,  i.  009. 
Leucocytes,  ii.  43, 

Leucocytosis,  appendicitis  ami,  i.  596. 
cerehro-spinal  meningitis  and,  i.  130. 
diphtheria  and.  i.  83. 
in   erysipelas,  i.   75. 
in  Hnmllpox.  i.  66. 
septic  infection  and,  i.  137. 
trichinosis  and,  i.  150. 


^^^^^^^^I^^^^^^^dS^^^^^^^^^^^^tco^I 

Lciicii|)«nia,  in  mcnHlpH.  i.  57. 

Liver,  amyloiil,  i.  714.                                         H 

in  typhoid,   i.  20. 

iinomalii>H  in  t)ie  Filinpo  anil  pnfiitlon  of,       H 

I^iicitplHein,   i.   47lt. 

m 

X<«i]ka-inia,   lyi]i|jliucic.  ii.  72. 

cors4>t  liriT  he.       714.                             ^^^| 

iMn«"(vlicin  inul  a>lii)|ii^  of.  ii.  72. 

niovnldp    1ivi>r   as.    i.   TIS.                      ^^^^| 

GiiiirtM>  of,  ii.  7:1. 

bilf  ducts  uiid.  cjinci'r  of.  nttiolnjicy  and         ^H 

lymphocytosis  in.  ii.  T£. 

pilth(di>{|;}-   of.    i.   705.                                       ^1 

prti);niimJH  mid  trciitmcnt  of.  ii.  73. 

clinical  liistury  nod  diaftncMin  of,  i.        ^| 

It>>t^ii<^>*iiiiiiH.  Minni  in.  ii.  00. 

^^M 

conci-ptioii  iiiiii  irtloliiji;-  of.  ii.  (17. 

roiirM*  of,       707.                                    ^^^H 

niiirM-  tjf,  ii.  71. 

dilTiTrntinl  diiiKnitnitt  of.  i.  707.         ^^^H 

expprini'-iitui  ftplenic  fonn  of,  ii.  08. 

jirinmry  or  nfpundnry  wwrurrwiw  of,        ^M 

ft^iT  in.  ii.  70. 

^^H 

Ki'tx-nil  I'oiKlilJiiii   ill,  ii.  70. 

pnignonix  in.  i.  TDT.                             ^^^H 

patht'lngj'  of,  ii.  71. 

cimilatory    rliHtnrhnnocM   of.   active   hy- 

retina  in.  ii.  EIO. 

pHTti'inia  »H.  i.  712.                                     * 

Ku'titjifn   ray»  in.  ii.  71, 

ana-niia  us,  i.  717. 

8ii1ti'n  in,  ii.  fI8. 

nntiitfg  livrr  ami.  i.  711. 

symptuitiFiUiIii^-    nf.   ii.   &8. 

pamivv  ottnKMtion  ns.  i.  711. 

treatment  of.  ii.  71. 

vicarioiM  hyper«nii«  ns  a  form  of,  i. 

uriiK;  in,  ii.  69. 

712. 

Lvyden'd  hyjHitheaiii  (rvflox  piirnlyAM),  fL 

cirrlioals  iff.  iftii>lonj-  mid  pat!njlo(ty  of. 

lOH. 

i.  «H4. 

Liclien,  scrofula  and,  ii.  141. 

alcohii!  tind.  i.  UH.V 

Lirntpry,  i.  077. 

cnpnl   MfdiiHH'  in,  i.  090. 

Liii;;iM  tri-iif;rsptit>ca.  i.  47(1. 

cliriniiv  p4>ritun(-Kl  ttilMTculoHla  nnd,  1. 

Liuguiil  p^riftsiH.  i.  4711. 

mi. 

T.iiigufl]  HpaHm,  ii.  2i>4. 

clironre  poritoniti*  and,  i.  tlfH. 

Li|x«[nu.  olH-nitj'  uiiil,  ii.  137. 

t^liiiii-al  hiMoi-y  of,  i.  IIKU.                       ^^^^| 

Lipoinstosix  liixurinnKt  tniiHciiluris  prngr^ft- 

rollflt^rnl  eirculnlion  in.  i.  OSO.             ^^^H 

>                         Niva.  ii.  3KA. 

FdiTiplii^HtidnH  in.  i.  B!HI.                      ^^^^| 

Literal  ulji.^ia,  ii.  482. 

contraction  uf  liv'«r  in,  1.  0^0.               ^^^^| 

(!<^tifrn1  iifirf'Aiit  Aiul,  ii.  651. 

diagnoflia  of,  i.  000.                              ^^^| 

L)ti{;ati>i)n  mHiroKfra,   ii.  1157. 

«aatarp.-nii>iit  of  li>-vr  in,  i.  OHS.             ^^^H 

Littte'd   (]iM>a»e.   ii.   31>». 

g^noral  course  of,  i.  BQO.                     ^^^H 

Liver,  nbHi-eus  of,  ['omplicatin^  dysentery, 

^eupral   nutrition    in,         tiR8.                ^^^H 

1                        i.  WW 

h(niint^'ni«»tB  in,  i.  08H.                            ^^^^| 

1                  acute  yellow  atrophy  of.  abortion  in. 

hfpatic  i«ypliiliA  and,  i.  691,                    ^^^H 

1                        i.  700. 

(fdcnia         i.  S!40.                                   ^^^| 

1                   a>tJolo{^v  uf,  i,  096. 

paraccntesitt   in.   i.   083.                            ^^^H 

V                   cliTiiocil  hJntory  of.  [.  697, 

phv-tira!  e.vnniinntlon  in,  i.  SRfl.                    ^M 

'                   diagnoaiti  nf.  i,  70CI. 

pro)(notiif<    in,   i.    090.                                         ~ 

duration   of,   i.   700. 

Ti-nnHH  onju'ntinn   in.  i.   687. 

Iii>mtirrliu}ji-s  in,  i.  608. 

Bwoniiary    biliary,    i.    802. 

i                    jnuiidici'   in,   i.   OOH, 

i»plfnic   *-nlftr)wm*nt   in,   i.   6fl7. 

norviuDt  symptoniH  in.  i.  008. 

Tiitnin  nruiiiNifiiJil  (ijiiTntion  in,  i.  693. 

1                      patliolojiy  of,  L.  4107. 

truiLlnK-nt  u(.  i.  OUi. 

pho?pl]oriis  poisoning  nnil.  1.  fi06. 

urini"  in.  i.  680. 

pliy»ioul  i-XHTiiitiutI<m  in.  i.  008. 

echinoconnufl  of,  clinjral  nymptonio  of,  i. 

prodromata  of,  i.  Un;. 

709. 

Hptc^n   in.  i.  698. 

diiifrnnnis  of.   i.  710. 

triiipcrnturi'  in.  i.  609. 

dogs  and.  i.  708. 

tr*iitmotit  of,  i.  7on. 

pchinKH-fM-cuH  muUilorularis  in,  i.  TIO. 

uriue  ID,  i.  ilUD. 

eoKinophilin  in,  i.  1IO. 
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Liver,  echinococcua  of,  natural  history  and 
pathology  of,  i.  707: 
rupture  in,  i.  709. 
8uppuretioQ  in,  i.  710. 
tienia  echinococcua  in,  i.  708. 
treatment  of,  i.  711. 
fatty,  i.  713. 
hypertrophy  of,  i.  713. 
in  typhoid,  i.  13. 

pericartlitic  pseu  do -cirrhosis  ot,  i.  448. 
simple  atrophy  of,  i.  713. 
aypliiliH  of,  ietioln|ry  and   pathology  of, 
i.   703. 
clinical  history  of,  i.  704. 
course  of.  i.  704. 
diagnosis  of.  i.  704. 
febrile  form  of,  i.  704. 
physical  examination  in,  i.  704. 
treatment  of,  i.  705. 
Lobar  pneumonia,  i.  249, 
Lockjaw,  i.  141. 
Locomotor  ataxia,  ii.  333. 
LSffler's  bacillus,  i.  7g. 
Lower  extremity,  paralysis  in  the  re^on 
of,  crural  nerve  and,  ii.  246. 
gluteal  nerves  and.  ii.  247. 
obturator  nerve  and,  ii.  247. 
peroneal  paralj'sea.  ii.  248. 
region  of  the  sciatic  and,  ii.  247. 
steppage  gait  and  toe  drop  in,  ii.  248. 
tibial  nerve  and,  ii.  248. 
trunk  of  the  sciatic  and,  ii.  248. 
spasm  in  tlie  muscles  of,  ii.  258. 
Lumbago,  ii.  28. 
Lumbar  plexus,  neuralgia  in  the  region  of, 

ii.    178. 
Lumbar   puncture,   in   cerebro- spinal  men- 
ingitis, i.   132. 
poliomyelitis  and.  ii.  403. 
purulent  meninjiitis  and.  ii.  458. 
tuberculou.s  meningitis  and^  ii.  463. 
Lung  fever,  i.  249. 

Lungs,  brown  induration  of,  etiology  of, 
i.   335. 
"cells  of  heart  disease"  in,  i.  336. 
clinical   course   of,   i.   33G. 
diagnosis  of.  i.  336. 
pathology    of,    i.    336. 
compression  of.   i.  238. 
echinococcua  of.   i,   339, 
embolic  processes  in,  lettology  of,  i.  332. 
335. 
cardiac  disease  and,  i.  332.  335. 
clinical  symptoms  in,  i.  335. 


Lungs,  embolic  processes  in,  embolic  ma- 
terial in,  i.  333. 
pathological  anatomy  of,  i.  333. 
physical  signs  in,  i.  334. 
post-operative,  i.  333. 
symptoms  of,  i.  334. 
treatment  of,  i.  335. 
of  heart  disease,  i.  335. 
syphilis  of,  i.  340. 
tumors  of,  duration  of.  i.  359. 
lympho-sarcomata  as.  i.   33ft. 
physical  examination  in,  i.  338. 
primary  cancer  and,  i.  337. 
secondary,   i.   337. 
•aequelK  of,  i.  .>38, 
symptoms  of,  i.  338. 
thoracic  surgery  in,  i.  339. 
Lupus,  i.  278,  305. 

scrofula  and,  ii.  141. 
Lymph  glands,  scrofula  and,  ii.  141. 
Lymphadenia,  ii.  74. 
Lymphsmia,   ii.   72. 
Lymphatic  and  myelogenous  leukvmia,  ii. 

67. 
Lymphatic    and    splenic   pseudo-leukKmii, 

ii.  74. 
"Lymphatic   diathesis,"   scrofula    and,   ii. 

142. 
Lymphatic   leukwmia,   ii.   72. 
Lymphatic  pseudo-leukiemia,  setiology  of, 
ii.  74. 
blood  findings  in,  ii.  75, 
course  of,  ii.  75, 
pathology   of,   ii.   76. 
symptoms   of,   ii.   75. 
temperature   in,   ii.   75. 
treatment  of,  ii.  76. 
Lymphocytes,  ii.  44. 

Lymphocytosis,  tabes  dorsalis  and,  ii.  355. 
Lymphoma,  malignant,  ii.  74. 
Lymphomatosis,  ii.  76. 
Lypemania,   ii.   675. 
Lyssa.   i.    146. 

Magnetism,  animal   (hysteria),  ii.  634. 
Mai  perforant  du  pie<l,  ii.  353. 
Maladie  dea  tics   (myoclonia),  ii.  603. 
Malaria,  neuralgia  and,  ii.   167. 

neuritis  and.  ii.  266. 
Malarial  diseases,  aetiology   and  patholog- 
ical anatomy  of,  i.  107. 

anticipating  or   retarding   forma  of,  i. 
112. 

arsenic  in,  i.   110. 
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1             Malarial  discaiica,  black-water  fever  and, 
i.  lU.  \ 

Ualta  fever,  treatment-  of,  i.  1tt2.                      ^| 

Lyplioid  uik).  i,    Hi.                                     ^^H 

blofKl  vxaDiinntion  in.  i.  110. 

Malum  coluiiuii,  ii.  t7S.                              ^^H 

elironic  cuclicxiH  of,  i.    tl4. 

Mnmniary  f;luiid,  neuralgia  of.  U.  177.         ^^^| 

fivil  War  inortttlity  fri>in.  i.  114. 

Maniiv,  irtkdofcy  of,  ii.  075.                            ^^^| 

c«ngeativ«>  cliilU  »n>\.   i.   114. 

cmir.'U'  of,  ii,  (i7i).                                        ^^^H 

cycle  i>f  U-rtiuii  [inrM^ltc  iii,  i.  lOS. 

diHgnii4>i»  of.  ii,  08(1.                                    ^^^^| 

dincHOsiit  of,  i.   115. 

melxncbolia   and.   ii,    877.                          ^^^H 

dUtrilHilitin   »f.   i.    lOtt. 

mild  ty]w  of,  ii.  070.                                ^^^H 

(luulilv  iufvvtiiin  in.  i.  112. 

p«lliolo|[y  And  imlurii  uf,  ii.  079.           ^^^H 

euciily|>ti)H   an  J,   i.    1 10, 

phyHical  syniptums  in,  ii.  677.                ^^^| 

fever  curvps  in,  i,  I  V£. 

pru^^misis  in,  it.  071).                                    ^^^^| 

Itriirt  tlilatntion  in,  i.   113. 

Kyniptomn  of.  ii.  075,                                ^^^H 

inpiilmtiiin  i*f,  i.   1 10. 

treatment  of.  ii.  H^O.                               ^^^H 

intfrniittcnt  form  o(.  i.   Ul, 

Maniiteni-dcpresHive  inKnnity,  ii.  STB.          ^^^H 

uiH.-k<-<t  iiibTniitVnt  fi>rm  uf,  i.  114- 

.MiiTHKinuv.  i.'ry9i|K'lHM  imd,  i.  73,                 ^^^^| 

moHtiiiitiH'.'*  uii<],  i.   Ul8.  100. 

MnrieV  vii-wo  of  iipliimiH.  ii.  48K.                       ^H 

nvurulsia  ami.  l.   111. 

Mnrritw,  pi>rnicious  anir-aiia  ami,  ii.  61,  03.        H 

paraHitc  (if  trt>])icu1  form  of.  i.  tOO. 

Mast  celU,  ii.  44.                                                H 

[icnilcioiiK  iEit>Tiiiitt<-iLl  fiimi  of,  t.   n.t. 

MaMticaiiun.  pnrulysiB  of  imtM-1o»  uf,  ii,        H 

piKiiLfDlatiiin  ill.  i.  110,  113. 

H 

plnamoitium  dT,  i.  108. 

Mantogynia,  Ji.  177.                                             H 

(irii[iliy1»xiN  iif,  i.   118. 

MiiNtiirbiitidn,    dementia    pro«ox    aod,    ii.  ^^^| 

(]uarUTi  parasite  of,  i.  100. 

^^H 

quinin  in,  i.    116. 

Mattoid  paranoia,  ii.  ODD.                           ^^^H 

Hwollifii  ii]iie<-ii  ID,  1.  113. 

Menslex,  irtinUi^y  of.   i.   55.                          ^^^^| 

trviUiiient  of,  i.   116. 

air-tranamission  of,  i.  55.                        ^^^H 

iTplio-malarial  fnnn  of.  i.  115. 

liaths                                                                ^^H 

viirif'tii's   [if.   i.   111. 

black  Tncnnles  am),   i.   67.                         ^^^^| 

vertebral  parn  in,  i.  113, 

clinieal  history  of,  i.  55,                        ^^^H 

Miilif:nfiiit  pii^^tiilc,  R'tiolnf^  of,  1,  152. 

nomplirutions  nf,  i.  58.                                ^^^H 

iijiiiiiMln  and,  i.   158. 

tronjiinctivitis         1.  56.                               ^^^H 

BTithrnx  ery*ipcl»»  anil.  i.    154. 

i.  50.                                             ^^^H 

stitlirax  (eilcnia  nnd.  i.   I.M. 

ilia^iixis  of.  i.  39.                                       ^^^^| 

liuvillux  iiiitliruci"  aiit),  i.    152. 

dinrrh^'A          i.  5K.                                        ^^^^| 

vlinietil   hiMtitry   i<f,   i.    154. 

eriiptioii  Iff,  i.  Rti.  57.                                  ^^^^| 

diu^oniH  of,  i.   151!. 

eye  diacasoB  fottowingr  i.  58.                       ^^^H 

flipH  nnd,  i.  154. 

fever              57.                                        ^^^H 

hiiioitliition  ftjtaintit,  1.   15'6. 

^^H 

inU-Mtinal  iii,voo!)l«  and,  J.  155. 

Koplik'ft  iipot«  in,  i.  SC.                           ^^^| 

pfitbolu,^'  of.  i.  I5S. 

Icucopenia,  in.  i.  57.                                    ^^^^| 

pulmonary  form  r>f,  i.  155, 

iKiina  iind.  i.  5V.                                          ^^^^M 

trMtmimt   nf,   1.    1&6. 

jieculinritii^M  in  cntirse  nf,  i.  60.               ^^^^| 

internal,    1.    157. 

piTtiiAHifi  anil,  i.  5I>.                                    ^^^^| 

surgical,   t.    151. 

l^ihotDphobia  in,   i.  GO.                                ^^^H 

MallHn.  i.  Mi2.         \ 

pneiimonia  and,  I.  fifl.                             ^^^H 

MalleijM.  i.  ISO. 

|fro|imi#iR         i.  51>.                                      ^^^H 

1              Malts  fovpr,  agglutination  reaction  in,  i. 

|tropltylaxi'  Uf;ii[nMt,  i.  60.                     |^^^| 

162. 

puine    in,    i.   57.                                                   ^^^B 

clinical  courm*  o^f,  1.   KH. 

treatniciii  uf.  i.  00.                                             ^M 

rflatribntion  nf,   i,   Ifil. 

t  uheroiiliwis  and,  I.  59, 

niicroi«(»eptifi  tnelilenaiH  and,  i.   101. 

typlioid,  i.  50. 

milk  and,  i.  IfSI. 

M«at  and  satisn^  poiftoninjt.  ii-  720. 

"Meat  poisoning,"  i.  34;   ii.  720, 
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Mechanical  muscular  irritability,  ii.  211. 
Median  paralysis,  ii.  243. 
Mediastinal  tumors,  ntiology  of,  I.  367. 
diagnosis  of,  i.  36S, 
prognosis  of,  i.  368. 
ajrinptomB  of,  i.  387. 
treatment  of,  i.  368. 
Mediastino-pericarditia,  i.  445. 
Mediterranean  fever,  i.  161. 
Medulla  oblongata,  compression  of,  ii.  460. 

hemorrhage  into,  ii.  445. 
Megrim,  ii,  571. 
Meissner's  corpuscles,  ii.  145, 
Melancholia,  ii.  675. 
Melanotic  sarcoma  of  liver,  i.  707. 
Melanotrichia  lingue,  i.  477. 
Melituria,  ii.  03. 

Membranous  enteritis  and   mucous  colic, 
etiology  of,  i.  581. 
course  of,   i.   582. 
nature  of,   i.  581. 
treatment  of,  i.-5d2. 
M^ni^rc's  disease,  eetlology  of,  Ji.  580. 
diagnosis  of,   ii.   562. 
ear  diseases  preceding,  ii.  561, 
symptomatology  of,   ii.   561. 
trauma  and  other  diseases  and,  ii.  562, 
treatment  of,  ii.  562. 
Meningeal  apoplexy,  ii.  283. 
M^ningite  foudroyante,  i.   128. 
Meningitis,  purulent,  ictiology  of,  ii.  454. 
clinical  tiistory  of,  ii.  456. 
course  of,   ii.  457. 
diagnosis  of,  ii.  457. 
injuries  and,  ii.  455. 
intracranial  origin  of,  ii,  465, 
Keriiig's  sign  in.  ii.  457, 
local  symptoms  of,  ii.  456. 
lumbar  puneture  in.  ii.  457. 
pathology  of,  ii.  455.  ^ 

prognntfis  in,  ii.  458. 
secondary  form  of,  ii.  454. 
treatment  of,  ii,  458. 
serosa  ventriculorum,  ii.  567. 
tuberculous,    ii,   45fl. 
Meningoeele,  ii,  426. 
Menstrual  jmindice,  i,  fifift,  712, 
Mertilgia  jmrjestlietica.  ii,   178. 
Mercury  poisoning,   ii,  714. 
Mesenteric   lympti-ghinils.   involvement  of, 

ill   typhoid,   i.   I.'). 
Metal b)thernpy,  hysteria  and,  ii.  642, 
Metamerism,  Npinal  and  radicular,  ii.  202. 
MetaHyphilis  of  the  spinal  cord,  ii.  418. 


Metatarsalgia,  ii,  183. 
Micrococcus  embolus,  i.  135,  789. 
Migraine,  setiology  of,  ii.  571. 

attack  of,  ii.  672. 

course  of,   ii.   573. 

diagnosis  of,  ii.  573. 

eye  strain  and,  ii.  671. 

ophthalmoplegique,  ii.  230, 

symptomatology  of,  ii.  572. 

treatment  of,  ii.  574. 

vasomotor  symptoms  in,  ii.  572. 
Mikulicz's  disease,  i.  461. 
Milk,  aphthous  stomatitis,  and.  i.  473. 

considerations  in  selecting,  i.  588. 

diet  of,  in  anemia,  ii.  56. 

Malta  fever  and,  i.  161. 

preparation   of,   in    infantile   intestinal 
catarrh,  i,  588. 

scarlet  fever  and,  i.  44. 

tuberculosis  and,  i.  278. 

tuberculosis  of  the  intestines  and,  i.  Wl. 

typhoid  infection  from,  i.  4. 
Millar's   asthma,  i.    186. 
Miller's  mouth  wash,  i.  470, 
Mimetic  facial  paralysis,  ii.  231. 
Mimetic  facial  spasm,  ii.  252. 
Mitral  stenosis,  i.  382. 
Mogigraphia,  ii.  260. 
Monoplegia,  ii.  106.  476. 
Moore's  test  for  sugar,  ii.  90. 
Moral  insanity,  ii.  606. 
Morbilli,   i.   65. 
Morbo  di    Flajnni,   ii.   575. 
Morbus  maculosus  Werlhofli,  ii,  87. 
Morbus  sacer,  ii.  581.  ■ 

Morphin   poisoning,   ii,   718. 
Morton's  disease,   ii.    184. 
Morvan's  disease,  ii.  424. 
Mo8<]uitoe8,  tilaria  and,  i.  798. 

malaria  and,  i.  108. 

Malta  fever  and,  i.  161. 

plague  and,   i.   124. 

yellow  fever  and.  i.   120. 
Motor  functions  of  spinal   cord,   tocaliu- 

tion  of,  ii.  288. 
Motor  irritation,  symptoms  of,  associated 
movements  as,  ii.  204. 
athetosis  as,  ii.  203. 
attendant  nervcma  symptoms  eombiBed 

with.  ii.  204. 
cataleptic  rigidity  as.  ^i.  203. 
choreic  movements  as.  ii.  203. 
clonic  and  tonic  spasms  as.  ii,  201, 
coordinated  spasms  as,  ii,  203. 
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Motnr    irritxtiOTi,    ByinpUiniH    of,    rnimiiK 

Multiple  Bcleroais  of  the  brain  and  »pinal          H 

anil.  ii.  204. 

C4ml.  gait  ill,  ii.  327.                              ^^^| 

rpikplifortii  cnralainns  if,  H.  2i>I. 

hi?rcditary  atiLxia  and,  il.  331.                 ^^^H 

C8w>nlinl   Iri'iiiiir   n.x,  ii.   'i02. 

|jy»|i-riii  and,  ii.  1)31.                                      ^^^H 

fAKiciiUr  ami  flLrilUry  miiacular  eon- 

inl<>ntion  tremor  in.  ii.  .126.                         ^^^H 

troftiunA  dm,  ii.  202. 

optic  atrophy  in.  ii.  328.                             ^^^H 

myukjtiiia   an,   ii.  202. 

puralytiin  nt;it>inK  and,  it.  331.                   ^^^H 

jienuntcnt  Hiftlimical  contraetionii  nm. 

paraly>iit   of   nAsHX'iatt^l   nuivementa,    ii.          ^M 

ii.   2UI. 

^^1 

«inKle  contract! ana  as,  ii.  202. 

prognoain  io,  ii.  3.12.                                   ^^^| 

tibiulia  plie^iKiiiii-iirm  »s,  ii.  204. 

rpflexca  in,  Ii.  32ft,,                                          ^^^B 

tvEiii:  «ifiwiit  a*,  ii.  203. 

HunibiTt^'s  Mymptuin  in.  ii.  326.                          ^| 

tri'iniir*  a«.  ii.  2ftl, 

HpnMiry  >IiDtarbanc«s  in,  ii.  320,                 ^^H 

triBiiiuD  Brid  tcUniiH  bd.  ii.  203. 

R|HK«ii  in.  ii.  327.                                             ^^^| 

Motor  pyr&tnidal  tract,  ii.  4n6. 

symptoniH  of,  ii.  320.                                      ^^^M 

Motiir  n-jjljin  of  tW  ciirti'X  c<*r«bri,  ii.  470. 

trcatiiicnt  of,  ii.  332.                                      ^^^| 

MoCur   tal>p«<  ii.   »t)2. 

iiriiintinl   forma  of,  ii.  330.                             ^^^H 

Motor  triicl.  primary  dogmcriitions  of,  ii. 

Slumpa.       47!).                                                      ^^^H 

367. 

>liinirh  liccr   heart,  i.   422.                               ^^H 

Mouth,  hygietiv  vt,  iu  typhoid,  1.  2S. 

Murvxid  tent  for  uric  acid,  i.  810.                   ^^^H 

Mnvaltli.'  kiiinvy.  i.  TflR. 

MiuHclcM  and  ncrvf*  of  tho  nhoulder.  p*r-          V 

M'n-LLblp   liver,  i.   714. 

ulysis  of.  lutiKHimu!)  doreii,  ii.  237.           H 

M«(!'»r  nigpr,  i.  477. 

IKftoraliH  major  ami  minor,  ii.  237.         ^| 

MiiooiiH  colic,  1.  SSI. 

romboidei,  ii.  237.                                    ^^^M 

Mugui't.   [.  474. 

rotator^!  of  tht>  tnun^rus.  il.  237.        ^^^| 

Miillir**   lliii.l.   ii.  .^12. 

Borratiia  anticuH  major,  ii.  238.           ^^^H 
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Myat'iiiiii  oin;;i-nitfl.  ii.  444.                              ^^^H 

forriiH  of,   ii.   2ltH. 
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ii.  413. 
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curd.  letiology  nnd  pathology  of,  ii. 
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clinical  bii>tory  nf.  ii.  325. 

dinHi-minatH  form  of.  ii.  313.                ^^^| 
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Myelitis,  acute  and  chronic,  disturbances 
of  sensibility  in,  ii.  316. 

electricity  and,  ii.  322. 

forms  of,  ii.   319. 

genuine  primary  form  of,  ii.  320. 

individual  symptoms  of,  ii.  314. 

infection  and,  ii.  311. 

motor  irritation  in,  ii.  314. 

motor  paralysis  in,  ii.  314. 

optic  neuritis  in,  ii.  320. 

paraplegias  and,  ii.  321. 

pathology  of,  ii.  312. 

prognosis  in,  ii.  321. 

symptoinatic  treatment  in,  ii.  323. 

tendon  reflexes  m,  ii.  316. 

treatment  of,  ii.  321. 

trophic  disturbances  in,  ii.  318. 
acute  bulbar,  ii.  449. 
disseminata,  ii.  313. 
Myelocele,    ii.   426. 
Myelocytes  and  myeloblasts,  ii.  44. 
Myettemia,  ii.  67. 
Myelogenous  and  lymphatic  leukemia,  ii. 

67. 
Myocarditis,  in  typhoid,  i.  19. 
interstitial,  Adams-Stokes  disease  and, 
).   417. 

etiology  and  pathology  of,  i.  414. 

alcohol  and  dissipation  and,  i.  416. 

angina  pectoris  and,  i.  418. 

apoplectiform  death  from,  i.  418. 

bradycardia  and,   i.   419. 

cardiac  aneurism  and,  i.  416. 

cardiac  asthma   and,  i.   418. 

clinical  history  of,  i,  417. 

coronary  arterioscleroBis  and,  i.  415. 

course  of,   i.  418. 

diagnosis   in.  i.  419. 

dilatation  or  hypertrophy  and,  i.  416. 

physical  examination  in,  i.  417. 

prognosis  in,  i.  420. 

secondary  chronic  form  of,  i.  416. 

syphilis  and,  i.  416. 

thrombi  and,  t.  415. 

treatment  of,  i.   420. 
Myocardium,  primary  weakness  of,  i.  429. 

acquired  form  of,  i.  430, 

adolescence  and,  i.  429. 

chronic  intoxications  and,  i,  431. 

prognosis  and  treatment  of,  i.  431. 
Myoclonia,   ii.  601. 
Myokymia,  ii.  180,  202. 
Myopathic  juvenile  forma  of  progressive 
muscular  atrophy,  ii.  383. 


Myopathic  paralyses,  ii.  103. 

Myositis,  ii.  25. 

Myotonia,  congenital,  etiology  of,  ii.  61$. 

congenital  peculiarities  in,  ii.  616. 

course  of,  ii.  616. 

paramyotone  and,  ii.  616. 

physical  examination  in,  ii.  615. 
Myxoedems,  ii.  566. 

Nails,  in  typhoid,  i.  21. 
Nasopharynx,  catarrh  of,  i.  495. 
Nauheim,  baths  of,  i.  408. 
Nebecula,  i.  826. 
Necator    Americanus,   i.   640. 
Neck,  spasm  in  the  muscles  of,  tttiology 
of,  ii.  264. 

course  of,  ii.  256. 

prognosis  of.  ii.  256. 

rhythmic  spasms  and,  ii.  267. 

tic  de  sommeil  and,  ii.  267. 

tic  rotatoire  and,  ii.  256. 

treatment  of,  ii.  256. 
Necrotic  tonsillitis,  i.  487- 
Negri  bodies,  i.  148. 
Neoplasms  of  the  bladder,  i.  829. 
Nephritis,  acute,  vtiologj-  of,  i.  74S. 

albuminuria  in,  i.  762. 

alcoliolic  form  of,  i.  756. 

baths  in,  i.   759. 

capillary  trocars  for  dropsy  in,  i.  761. 

catharsis  in,  i.  760. 

clinical  history  of,  i.  751. 

cloudy  swelling  in,  i.  749. 

course  and  different  forms  of,  i.  754. 

decapsulation  of  the  kidney  in.  i.  762. 

diagnosis  of,  i.  757. 

diet  in,  i.  758. 

diuretics   in,   i.   760. 

dyspnuea  in,  i.  754,  762. 

eclampsia  grnvidarum  and.  i.  756. 

epithelial  necrosis  in,  i.  749. 

fatty  degeneration  in,  i.  749. 

glomerular  changes  in,  i.  750. 

infections  and,  i.  745. 

inflammatory  changes  in,  i.  749. 

oedema  and  dropsy  in,  i.  753. 

other  symptoms  of,  i.  752. 

pathological  anatomy  of.  i.  748. 

pregnancy  and,  i.  748,  756. 

primary  form  of,  i.  747. 

nrimary  idiopathic  form  of.  i.  755. 

prognosis  of,  i.  757. 

salt  ingestion  in,  i.  758. 

septic  diseases  and,  i.  740. 
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nintor   fiynipLonin          ii.    liJO.                         ^^^^^H 

7llfl. 
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Seuralgia,   of   the   trigeminue,   symptoma 
and  course  of,  ii.  170. 

treatment  of,  ii.   172. 
physical  examination  in,  ii.  166. 
referred  pains  and,  ii.  166. 
reflex  form  of,  ii.   164. 
surgical   treatment   of,   ii.    169. 
Bj-roptomatic  form  of,  ii.  164. 
symptomatology-  of,  ii.   166. 
typhoid  and,  i.   18. 
vasomotor  symptoms  in,  ii.   166. 
Neurasthenia,  concept  and  etiology  of,  ii. 
643. 
constipation  and.  i.  611. 
diabetes  and,*  ii.  109. 
gastric,   i.   667. 

general  course  and  prognosis  of,  ii.  649. 
insomnia  in,  ii.  664. 
nutrition  in,  ii,  648. 
sexual,   ii.   648,   663. 
sj'mptoms  of,  ii.  645. 

mental,   ii.   646. 

physical,  ii.  647. 
treatment  of,  ii.  660. 

diet  in,  ii.  661. 

electricity  and  hydropathy  in,  ii.  662. 

internal  remedies  in,  ii.  653. 
Xeuritis,  chronic  multiple,  ii.  268. 
endemic  multiple,  ii.  276. 
multiple  bulbar,  ii.  449. 
nodoHa,   ii.   2(iK. 
of  alcoholic  subjects,  etiology  of,  ii.  273. 

ataxic  form  of,  ii.  275. 

bladder  and   rectum   in,   ii.  276. 

ehnmic   form   of,    ii.   275. 

(viursc  of,  ii.  276. 

facial    muscles    in,    ii.    274. 

forms  i>f,  ii.  273. 

ocular    mii.ic'les    in,    ii.    275. 

jilivriicat  oxaminatioii  in,  ii.  274. 

pro;;no»is    of,    ii.    27ti. 

psychoaos   iii.    ii.   275. 

symptoms   of,   ii,   273. 

treatment   of,    ii.   276. 

true   tal>C3  and,   ii.  276. 
primary    acute    and    chronic    multiple, 
acute   asccndinj;   paralysis   and,    ii, 
271. 

course   of,    ii.    271. 

(lia;ino»i.t  of,  ii.  271. 

physical  exami tuition  in,  ii.  270. 

Bvmptoms  of,  ii.  270. 

treatment  of,  ii.  272. 
simple,   aitiology   of,    ii,    263, 


Neuritis,  simple,  primary  form  of,  ii.  283. 
secondary  form  of,  ii.  264. 
Waller's  law  of  d^jjeneration  and,  ii. 
264. 
Neuromata,  ii.  278. 
Neuromyositis,  ii.  269. 
Neuron  systems,  ii.  195. 
Neuroses  of  the  heart,  i,  434. 

of  the  oesophagus,  i.  508. 

without  anatomical  basis,  ii.  562.  ' 
Neurotic   muscular   atrophy,    etiology  of, 
ii.  380. 

clinical  course  of,  ii.  381. 

hypertrophic  interstitial  neuritis  and.  it 
382. 

muscle  changes  in,  ii.  381. 
New     growths     of     the     spinal     cord,    iL 

414. 
Nicotin  poisoning,  ii.  718. 
Nicotin  tabes,  ii.  358. 
Nictitating  spasm,  ii.  253. 
Nitric-acid   poisoning,   ii.   71 1. 
Nitrobenzole,  ii.  717. 
Nitrous-acid  poisoning,  ii.   712. 
Nocturnal  incontinence  of  urine,  i.  830. 
Noma,  Ktiology  of,  i.  477. 

bacillus  necroseos  and,  i.  478. 

measles   and,   i.   59. 

pathology  and  course  of,  i.  478. 

prognosis  in,  i.  478. 

treatment  of,  i.  478. 
XormoblastH,    ii.    42. 
Nosebleed,  diathesis  in,   i.    160. 

in  typhoid,  i.  17. 

symptoms  of,  i,  160, 

treatment  of,  i.   170. 

vicarious  menstruation  and,  i,   169. 
Nutmeg   liver,    i.   711. 
Nylander's  solution    (sugar  test),  ii,  DS. 

Ohermeier  npirilli,  i.  38.  41. 

Obesity,  adiposis  dolorosa  and,  ii.  137. 

alcohol  and,  ii.  1.13. 

arteriosclerosis  ^nd.  ii.  135. 

Banting   treatment   for,    ii.    138. 

baths    and.    ii.    139. 

castration  and,  ii.   134. 

children  and,  ii.  136. 

definition  and  letiology  of,  ii.  131. 

desiccation   in,  ii.   130. 

diet  and.   ii.   132.   137. 

dietary  in,  ii.  138. 

exercise  and,  ii.  138. 

fat  and  starch  in,  ii.  137. 
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nephritiA  iknd,  ii.  135. 
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treatment   of,   ii.    137. 
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Ohturittar  nrr\-p,  parnlyftia  of,  ii.  247. 

operative    intorference    in,    i.    178.                   ^^M 

Orcipitiil  Lvinvi)]iitiini«.  U-niuiis  uf,  ii.  '177. 

ayiuptuiim  of.  i.  177.                                         ^H 

Clockpital  neuralgia,    ii,    173. 

of  lower  half  of  body,  i.  6S0.                         ^^^H 

(h'ru|iati<tii    paralyacs,    ij.    2-14. 

^^^^1 

Ocuujm  til  mill     Ji«i>aapH.     acut«     articular 
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rnitliracasia  us,  i.  '•llHi. 
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catarrbul  stomatitis  ua,  i.  4UII. 
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chHlioTiBiR   ti9,   1.    330. 
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cliloriwiH  UN,   ii.   47. 
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contractMl    kidney  as,   J.  771. 
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glan<iprA,    i.    IISO. 

CKsnpbutruH.  i-aiiLvr  of,  a-liolog)*  and  path-              ^H 

govt    AS.    ii.    ]£<]. 

olF>};y   nf.   i.   505.                                                ^^| 

lipImiDtliiaHifl,    i.   635. 
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jaundice  as,  i.  f!66. 
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lend  |)aral>-HiB,  ii.  249. 

putljulogicai  anatomy  of,  i.  SOS.                    ^^| 

Ijrniplio-fliireiJiiiata  o|  Ihu  lung*  U8,  i.  339. 

puhiirmary    [laiifiruiiv   and,   ).   507.                    ^^M 

mali^fLnt  ]iiii«i.iilo.  \.   162,   154- 

synipttinm  and  cuniplicMtitinnuf,  i.  SOtt.              ^^M 

irkuaciiliir   rlit'intiJitiHin  iim,  ji.  25. 

diffuw     dilntiition     of,     acttiHl     cardiac              ^^M 

obesity  as,   ii.    131. 

atricluTca    in,    i.   498.                                  ^_^^B 

parHlyrtitt  of  Hrrii  tmuitclttt  na,  ii.  :!IS. 

o'tioliif;)-  nf.        4d7.                                             ^^^^H 

pi]['imi<in(in)iii(Mis   ii^,   i.   3-U. 

dittgna«3s  of.  i.  4S)H.                                      ^^^^H 

prf>frH«)i'iiiil    tii'iirouc'*   as,   ii,   280. 

nutrition    in,    i.    4!IH,                                           ^^H 

pulnii>ii»r,v   cmpliysciTia  as,   i.   '23H. 

provontrJcnluM  in,  i.  408.                                ^^M 

rlivmuatititi  at,  ii.   I,  IC, 

inflammatititi  imd  nicer  "f,  irtioLogj-  and             ^^| 

fliHerosis  ii^,   i.  33(1. 

p»(bnln(>}'    of,    i.    4fiA.                                  ^^^^ 

tubes   ami,    ii.    35H. 

aymptume  of,   i.   4117.                                        ^^^H 

tetany    oh,   ii.  i^ll. 

troalntent  of,  i.  4D7.                                       ^^H 

traulifitiH,    i.    1(10. 

lieiiroHPfl   nf,         HQH,                                                       ^^H 

Ocular  tiiUBoieB.  bulbar  {mralj-sta  EUid.  ii. 

etoao8i»  of,  a!tloIoe>'  and  patholof^y  of,  i.            ^H 

440. 

^m 

paraiyniH  of,  abiluccna  in,  ii.  2<£8. 

auM'ultntinn  in.  i.  503.                                        ^^M 

»tio1n|(ty   of,   ii.  1!26. 

Canada  of,    i.    501.                                                        ^^M 

clintcHl   forms  of.  ii.  229. 

cicatrices  and.  i.  60t.                                           ^^H 

diplopia  in,  ii.  227. 

clinical  course  of.  i.  504.                                   ^^M 

mifrrnin^  ophthnlmopli^f^ifiu^,  ii.  230. 

dinfcnnniH  of,    i.  .103.                                                  ^^M 

my<lrinHi»  in,  ii.  '2£H. 

foH'tf^n   iHidiec  iin^i,   i.   S02.                                ^^H 

physical  examination  in.  ii,  22H. 

inanition  in,  i-  503.                                              ^^M 

ptosis  in,  ii.  22K. 

interrnitti-n(.  d/hphaeia  and,  i.  802.                 ^^H 

riK'Urri'iit   or    pi'rimlical    funu    o[.    ii. 

ucupliiMiiH    Jiiid.    i,   5'>l.                                        ^^M 

220. 

(rsf>phii(;osciipy    in,    i.    5i>3.                                   ^^ 

^^^          symptams  of,  ii.  227. 

waopbagotamy  in,  i.  505,                                        1 
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(Esophagus     stenosis     of,    prognosis     and 
treatment  of,  i.  504. 
rectal   feeding  in,  i.  506. 
regurgitation  and,  i.  502. 
stomach  tube  in,  i.  504. 
symptoms  of,  i.   502. 
thiosinamin   in,   i.  505. 
X-ray   examination   in,   i.  503. 
Oidium   albicans,  i.  474, 
Oligeemia.    ii.    46. 
Oligocy.thaimia,  ii.  46. 

helminthiasis    ami,    i.   632. 
Oliver-Cordarellis  sign    (tracheal  tug),  i. 

463. 
Omalgia,   ii.  26. 
Ophthalmic   neuralgia,    ii.    171. 
Ophthalmoplegia,  progressive,  ii.  440. 
Opisthotonus,  tetanus  and,  i.   142. 
Opium,  diabetes  and,  ii.   115. 

intestinal   obstructions   and,   i.   627. 
Oppler-Boas  bacilli,  cancer  of  the  stomach 

and,  i.  547. 
Optic  aphasia,  ii.  478. 
Optic  atrophy,  tabes  dorsalia  and,  ii.  351. 
Optic  neuritis,  brain  tumors  and,  ii.  533. 
Optic   thalamus,   ii.   490, 
Optic  tract,  chief,  ii.  497. 
Optical  atrophy,  multiple  scleroeis  and,  ii. 

328. 
Orchitis,  mumps  and,  i.  480. 
Oscedn,  ii.  269. 

Ost^arthropathic  hypertr<»  phi  ante,  i.  217. 
Osteoarthropathy,  hypertrophic,  acromega- 
ly and,  ii.  508. 
Osteoma  la  ctu,  letiology  and   pathology  of, 
ii.    37. 
clinical   history  of,  ii.   38. 
course  of.  ii.  39. 
diagnosis  of,  ii.  39. 
gait   in,   ii.   38. 
kyphosis  in,  ii.  38, 
lactic  acid  and,   ii.   38. 
pain  in,  ii.  38. 
treatment   of,    ii,   40, 
Osteomyelitis,   acute,   i.   134. 
Otitic  brain  abscess,  ii.  523. 
Otitic    leptomeningitis,    ii.    523. 
Otitic  pacbynu'ninjritis,  ii.  522. 
Otitic  sinuH  thrombosis,  ii.  523. 
Otitis,   in   typliiiid,   i,    14, 

media,    influcn/a   nnd.    i.    92. 
scarlet  fever  and.  i,  47,  53. 
OverftM'ding  method,  neurasthenia  and,  ii. 
651, 


Oxalic-acid  poisoning,  ii.  712. 
Oxybutyric  acid,  diabetes  and,  ii.   106. 
Oxyuris  vermicularis,  diagnosis  of,  i.  638. 

natural   history   of,  i.   637. 

symptoms  and  treatment  of,  i.  637,  638. 
Oysters,  typhoid  infection  through,  i.  4. 
Ozsena,  i,   166. 

Pachydermia  laryngis,  i.   174. 
Pachymeningitis,   ii.   279. 
cervicalis  hypertrophica,  etiology  of,  ii. 
282. 
diagnosis  of,  ii.  283. 
pathology  of,  ii.  282. 
prognosis  in,  ii.  283. 
spastic  paralysis  following,  ii.  283. 
symptoms  of,  ii.  282. 
treatment  of,  ii.  283. 
internal  hemorrhagic,  ii.  451. 
spinalis  hemorrhagica  interna,  ii.  283. 
Packs,  in  typhoid,  i.  30. 
Pain,  sensation  of,  ii.  146. 
"  Painful  points,"  ii.    166. 
Palate,  inflammation  of  soft,  i.  483. 
Palisade  worm,  i.  797. 
Palpitation,   nervous,    i.   438. 
Pancreas,  diabetes  and,  ii.    110. 
diseases   of,   atrophy   an,   i.   720. 
bronze  diabetes  and,   i.   721. 
calculi   as,   i.   722. 
Cammidgc  reaction  and,  i.  720. 
cancer  as,  i.  722. 
cysts  as,  i,  721. 
glycosuria    in,   i.    719. 
hemorrhage  as,  i.  720. 
pancreatitis    as,    i.    721. 
steatorrhea   in,   i.   719. 
trj-psin    and,    i.    720. 
glycosuria  and.  ii.  94. 
Pancreatitis,  i.  721. 
Papilloma  of  bladder,  i.  829. 

of  larynx,   i.    188. 
Paracholia,  i.  661. 
Paradoxical    contraction,    ii.    21 1. 
Paresthesia,  ii.  144. 

Paralyses   in    the  distribution   of   the  in- 
ferior laryngeal  or  recurrent  ner»fc 
aneurism  and.  i.    183. 
aryta'noideiis  muscles  and.  i.  185. 
central  origin  of,  i.   183. 
complete  form  of.  i.  183, 
dilators  of  the  gh>tti8  and,  i.  184. 
lateral  cricoarytenoid  muscles  aad.  i. 
185. 
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Paralyses   in   the   distribution   of   the    in- 
ferior laryngeal  or  recurrent  nerve, 
peripheral  origin  of,  i.  18^. 
thyro-arytienoid  muscles  and,  i.  184. 
treatment  of,  L  186. 
tumors   and,   i.    183. 
in  the  distribution  of  the  nuperior  laryn- 
geal nerve,  arytwno-epiglottidei  and, 
i.    182. 
cricothyroid  miisclea  and,  i,  182. 
depressors    of    the    epiglottis    and,    i. 

Ifl2. 
diagnosis  of,  i.  182. 
thyro-epiglottideuB  and,  i.   182. 
Paralysie  generate  spinale  anterieure  sub- 

aigue,  ii.  410. 
Paralysis,  etiology  of,  ii.   107. 
asbendens  acuta,  ii.  411. 
atrophic  form  of,  ii.   199. 
cerebral  hemorrhage  and,  ii.  608. 
class  location  of,   ii.   192. 
cold  and,  ii.  108. 
contractures  following,  ii.  200. 
degenerative  and  simple  atrophy  in,  ii. 

200. 
flaccid  and  spastic  forms  of,  ii.  200. 
functional   forms  of,   ii.    197. 
hemiplegia   and,   ii.    100. 
hypertonia  of  the  musclea  in,  ii.  200. 
in  typhoid,  i.  19. 
infections  and,   ii.   207. 
Leyden's   hypothesis   of,   ...    198. 
monoplegia  and,   ii.    106. 
motor  tract  and,  ii.   104. 
myopathic  forms  of,  ii.    193. 
nervous  symptoms  in,  ii.  200. 
neuron  systems  and,  ii.   195,   199. 
paraplegia  and,  ii.   lOfl. 
ptomaines  and,  ii.  197. 
reflex  forme  of,   ii.   108. 
Bymptomatology  of,  ii.   198. 
toxins  and,  ii.  107. 
Paralysis  agitana,  tetiolopy  of,  ii.  603. 
clinical  history  of,  ii,  603. 
diagnosis  of,   ii.   007. 
expression   in.   ii.   605. 
"forced  movements"  in,  ii.  606. 
muscular  rigidity  in,  ii.  605. 
nature  of.  ii.   607. 
parathyroids  in.  ii.  607. 
treatment  of,  ii.   607. 
tremor  in,  ii.  605. 
Paralytic  clubfoot,  ii.  405. 
Paralytic  dementia,  ii.  640. 


Paralytic   idiocy,  ii.  702. 
Paramyoclonus,    ii.    601. 
Paramyotome,  ii.  616. 
Paranoia,  abortive,  ii.  681. 
acute  hallucinatory,  ii.  660, 
aetiology  of,  ii.  686. 
diagnosis   of,   ii.    692. 
litigious  form  of,  ii.  691. 
mattoid   form  of,  ii.  690. 
paranoid  diathesis  and,  ii.  686. 
pathology   of,  ii.   692. 
persecutory,  religious,  erotic,  and  gran- 

dio>«e  delusions  in,  ii.  Ii88,  689. 
prognosis  of,  ii,  692. 
sexual  perversion  and,  ii.  687. 
symptoms  of,  ii.  688. 
treatment  of,  ii.  603. 
Paranoid  dementia,  ii.  672. 
Paraphasia,    ii.   482,   487. 
Paraplegia,  ii.    106. 
dolorosa,   ii.   308. 

in  children,  congenital  spastic,  ii.  399. 
Parathyroid  gland,  paralysis  agitana  and, 

ii.    607. 
Parathyroids,   tetany  end,   ii.   610. 
Paratyphoid    fever,    i.    34, 
Parenchymatous  i*ore  throat,  i.  486. 
Paresis  and  paralysis,  ii.  102. 

general,  ii.  549. 
Paretic  dementia,  ii.  540. 
Parietal  convolutions,  lesions  of,  ii.  477. 
Parkinson's   disease,   ii.   603. 
Parotitis,   idiopathic   primary    form  of,   i. 
470. 
fftiologj-   of,   i.   479. 
clinical  history  of,  i,  479. 
complications   of,   i.   480. 
contagium  of,  i,  479. 
diagnosis   of,   i.   480, 
prognosis  in,  i.  480. 
suppuration    in,    i.   479. 
treatment  of,   i.   480. 
in    typhoid,   i.    14. 

secondary  suppurative  form  of,  i.  480. 
Mikulicz's  disease  and,  i.  481, 
Parry's  disease,   ii.   575. 
Passive  congestion  of  the  liver,  i.  711. 
Pasteur's  inoculation  against  rabies,  i.  149. 
Patellar  reflex,  ii.  209. 
Pavor  nocturnus,  i.  491. 

epilepsy  and,   ii.  587. 
Pearly  distemper  of  cattle,  i.  275. 
Pectornlis  major  and  minor,  paralysis  of, 
ii.    237. 
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Pedatrophy,   i.   684. 

Pelioma   typhosum,  i.  21. 

Peliosis,   ii.   S7. 

Pellagra,  acute  form  of,  ii.  708. 

animals  ami,  ii.  707. 

bibliography  on,   ii.   709. 

Indian   corn   and,   ii.   707. 

motor  tabes  ami,  ii.  307. 

pathoIofi;y  of,  ii.  707. 

prognosis  in,  ii.  70ft, 

symptoms  of,  ii.  708. 

toxin  in,  ii.  707. 

treatment  of,   ii,   708. 
Pentosiiriti,   ii.   O.'i. 
Pepsin,  tests  for,  i.  HIS. 
Peptic  ulcer,  i.  520. 
Perforating  ulcer,  ilial)etea  and,  ii.  104. 

of  the  duodenum,  i.  600. 

of  the  foot,  tal>e8  dorsalis  and,  ii.  363. 
Periarteritis   nodosa,   ii.   30. 
Pericardial   hemorrhage,  i.   453. 
Pericardial   sac,   blood   in,   i.   453. 
Pericarditis,   adhesive,   i.   446. 

iptioh)gj'   of,   i.    440. 

cardiac  changes  from,  i.  442. 

cardiac  dullness   in,  i.  444. 

cardiolysis  in,  i.  452, 

clinical  symptoms  of,  i.  442. 

course  and  prognosis  of,  i.  450. 

diagnosis  of,  i.  440. 

evacuation   of  effusion   in,  i.  461. 

extension  of,  i.  441. 

externa,    i.    445. 

forms  of,  i.  442. 

friction  ruli  in,  i.  444. 

heart  rounds  in,  i.  445. 

interference  with  tiie  heart  in,  i,  443. 

iiiediastino-jHTicarditis  and,  i.  445. 

obliteration    of    the    pericardial    cavity 
from,  i.  4411, 

pathological   anatomy  of,   i.  441. 

"  jHTicurditic     pseudo-cirrhosis     of     the 
liver  "  and,  i.  448. 

physical   signs   in.    i,   443,   446, 

jiriniury    acute   form    of.    i,    441. 

prognosis  in.   i.  442, 

pulsus  fiaradoxus   in.   i.   44tl. 

rheiimiitiMtii   and,  i,  440;    ii.  6, 

He<|uelii'  of.  i,  445,  4411. 

Mpi'ciiil  fnrniM  of,  i,  445. 

syni[»t<iins  of.  i.  447. 

trenluient    of,    i,    451.  452. 

tulxTculoitis  and.   i.  441, 

tuberculous  pericarditis  and.  i.  448. 


Pericardium,  air  in,  i.  453. 
dropsy  of,  i.  452. 
inflammation   of,   i.   440. 
Perichondritis,   laryngeal,    i.    175. 
Perinephritic  (paranephritic)  alMcess,  sti 
ologj-  of,  I.  790. 
clinical  signs  of,  i.  700. 
courae  of,   i.   701, 
diagnosis  of,  i.  701. 
symptfmis  of.  i,  790. 
treatment  of,  i,  791, 
Periodic  paralysis,   family,   ii,   444. 
Periodical  insanity,  ii.  675. 
Periosteal  and  fascia  reflexes,  ii,  210. 
Peripleuritis,    i,   360, 

Peritoneum,  cancer  of,  diagiuMis  of.  i.  660. 
miliary  carcinosia  in.  i.  GOO. 
aymptoma  of,  i.  600. 
treatment  of,  i.  660. 
Peritonitis,  acute,  sptiology  of,  i.  641. 
bacteria  and,  i.  642. 
circmn8cril>ed   form  of,   i.  640. 
clinical  history  of,  i,  644. 
constitutional  effects  of,  i.  047. 
course  of,   i.   648. 
diagnosis  of,  i,  650. 
encapsulated  forma  of,  i.  644. 
extension   of,   i.   642. 
facies  alMlominnlis  in,  i.  648. 
female   organs   of   generation    and.   L 

641. 
general  diseases  and,  i.  (U'2. 
general   form   of,   t.   044. 
inflammatory  processes  in.  i.  044. 
intestinal  obstruction  and.  i,  t'wl, 
intestinal   perforation  and,   i.  641, 
intestines  and,  i.  643. 
local  symptoms  of,  i.  045. 
milder  forms  of,  i.  643. 
pathology  of,  i,  641,  043. 
perinephritic  abscess  in.  i.  050. 
peritimitis  deformans  ty)H*  of.  i.  Ci-^. 
physical  examination  in,  i.  645. 
pleurisy  and.  i.  642. 
prognosis   in.   i.  040. 
stomach  in.  i.  047. 
subphrenic  absresi*e«  and,  i.  649. 
tem|>erature  in,  i,  648. 
treatment   of,   i.  651. 
w<mmls   and,   i,   642. 
chronic  and  tuberculous,  trtiolog}'  of.  >' 
652. 
ascites  and,  i.  650. 
children  and,  i.  666. 
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Peritonitis,      chronic      and      tuberculous, 
"  chronic     hemorrhagic     peritonitis 
with  hematoma  "  and,  i.  S54. 
clinical    history   and   diagnosis   of,   i. 

654. 
course  of,  i.  650. 
extension  of,   i.  G53. 
hepatic  cirrhosis  and,  i.  654. 
pathology  of,  i.  653. 
tabes  meaenterira  and,   i.  666. 
treatment  of,  i.  656. 
tuberculosis  of  the  peritoneum  and,  i. 
654. 
deformans,    i.    653, 
Peritonsillar  abscess,  i.  486. 
Perityphlitis,  i.  591. 
Pernicious  anemia,  ii.  48. 

progressive,   ii.   58. 
Fernicioua  jaundice,   i.   701. 
Peroneal-furearm  type  of  progressive  mus- 
cular atrophy,   ii.  380. 
Peroneal  paralysis,  ii.  248. 
Pertussis,  i.  208. 

measles   and,   i.   50. 
Pestis  siderans,  i.  125. 
Petechial    typhoid    (typhus),   i.   34. 
Petit  mal    (epilepsy),  ii.   680. 
Peyer's  patches,  in  typhoid,  i.  10. 
PfeiiTer  bacillus,  i.  89. 
Pharyngitis,  chronic,  adenoid  growths  in, 
i.    402. 
setiology  .of,  i.  490. 
chronic  catarrh   of  the   nasopharynx 

and,  i.  491. 
hypprtrophic  catarrh  in  the  pharynx 

and  nasopharynx  and,  i.  402. 
pharyngitis  sicca  and,  i.  492. 
-     prognosis  in,   i.  493. 

radical   operation    in,   i.    494. 
symptoms  of,  i.  401. 
treatment  in,  i.  493. 
varieties  of,  i.  401. 
Phenylhydrazin  test  for  sugar,  ii.  09. 
Phl^monous  gastritis,  i.  529. 
Phlegmonous  sore  throat,   i.   487. 
Phloridzin,  glycosuria  and,   ii.  94. 
Phloridzin  test   (glycosuria),  i.  744. 
Phobias,  the,  ii.  083. 
Phosphorus  poisoning,  ii.  715. 

acute  yellow  atrophy  of  the  liver   and, 
i.  696.  700. 
Photophobia,  measles  and.  i.  60. 
Phrenosis,   sensory,    ii.   600. 
Phthisis,  pulmonary,  i.  274. 


Pigeon  breast,  ii,  34. 

Pigmentation,  in  Addison's  disease,  i.  804. 

in  malaria,  i.  110,  113. 
Piles,  cancer  of  the  intestines  and,  i.  605. 
Pinworms,  i.  637. 
Pirquet  skin  reaction,  i.  307. 
Pithiatism,  hysteria  and,  ii.  018. 
Plague,  [Etiology   of,  i.   123. 

bacillus  of,  i.   123. 

dermal  form  of,  i.   125. 

fomites  and,  i.   124. 

glanduliir  or  bubonic  form  of,  i.  125. 

HalTkine's  inoculation  against,  i.  126. 

insects   and,   i.   124, 

no  immunity  against,  i.  126. 

pestis  siderans  and,  i.  125. 

prognosis   in,   i.   126. 

prophylaxis  against,  i.  126. 

pulmonary  form  of,  i.  125. 

rats   and,   i.    124. 

symptoms  and  course  of,  i.  124. 

transmission  of,  i.  124. 

treatment  of,  i.  126. 
Plants,  poisonous,   ii.   720. 
Plasma  cells,  ii.   45. 
Plasmodium  of  malaria,  i.  108. 
Plaut-Vincent's  angina,   i.   498. 
Plethora.     Bee  Polycythiemia   with  splen- 
omegaly, ii.   77, 
Pleura,  new  growths  of,  i.  306. 
Pleurisy,  absorption  in,  i.  345,  351. 

aetiology  of,  i.  340. 

amount  of  fluid  in,  i.  343. 

aspiration  in,  i.  368. 

auscultation  in,  i.  360. 

bacteria  and,  i.  342. 

changes  in  form  of  thorax  in,  i.  361. 

cicatricial  contraction  following,  i.  344. 

circulatory  conveyance  of,  i.  342. 

complications  of,   i.  351. 

compressed  air  in,  i.  350. 

contraction  following,   i.  351. 

cough  and  expectoration  in,  i.  346. 

course  of,  i.  345. 

cracked  pot  sound  in,  i.  349. 

diagnosis  of,  i.  354. 

displacement  of  organs  in,  i.  349. 

diuretics  for,  i.  356. 

drainage  of  pus  in,  i.  360. 

dyspnu-a   in,   i.  346. 

effusion  in,  i.  343. 

embolic,  i.  342. 

empyema  necessitatis  and.  1.  346. 

empyema  or  purulent  form  of,  i.  353. 
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Pleurisy,  exudates  and  transudates  in,  i, 
355. 
fever  in,  i.  346. 

fibrinous  or  dry  form  of,  i.  343, 
forma  of,  i.  352. 

friction  rub  in  dry  form  of,  i.  347. 
hemurrhagie  form  of,  i.  343. 
inllucnza  and,  i.  02. 
"lung  gymnastics"  in.  i.  359. 
patliological  anatomy  of.  i.  342, 
percuHtsiun  note  over  effusion  in,  i.  348, 
phyaical  signs  in,  i.  347. 
pleuritic  pain  in,  i.  343. 
pneumonia  and,  i.  354. 
pofltnperative,  i.  341. 
predispoHin;;  causes  of.  i.  342. 
pressure  on  mediastinum  and  diaphragm 

in,  t.  344. 
primary  rheumatic  form  of,  i.  352. 
primary,  traumatic  and  rheumatic  forma 

of,   i.   341. 
prognosis  in,  i,  356. 
pulse  in,  i.  346. 
puncture  in,  i.  357. 
purulent  form  of,  i.  343, 
relapse  of,  i,  344. 
Rivalta's  test  in,  i.  365. 
sclerosis  following,  i.  344. 
secondary  character  of,  i.  341. 
Hkoda's  resonance  in,  i.  349. 
symptoms  in,  i.  346. 
tenuinationB  of,  i.  344. 
treatment  of,  i.  356. 
tuberculosis  and,  i.  355. 
tuberculous,  i.  341.  352. 
Williams's  tracheal  tone  in,  i.  349. 
Ptcuro-pericarditis,   i.   445. 
Pleiiro-pneumonia,   i.  249. 
Plexus  paralysis,  ii.  244. 
Plymouth,  Pa.,  typhoid  at,  i.  4. 
Pneumonia   alba,   i.   340. 

catarrhal,  acute  infections  and,  i.  243. 

setiology  of.  i.  242. 

bronchitis  and,   i.  244. 

childhood   an<l.   i.   246. 

course  of,   i.   247. 

diffuse  bronchitis  and,   i.   246. 

duration  of.  i.  240. 

fever  in.  i,  246. 

focal  pneumonia  and.  i.  243. 

hygienic  treatment  of,  i.  248. 

inhalation  or  deglutition  forma  of,  i. 
244. 

internal  remedies  in,  i.  248. 


Pneumonia,  catarrhal,  other  dismses  and. 

i.  243. 
pathological  anatomy  of.  i.  244. 
physical  examination   in,   i.   247. 
primary  form  of.  in  adults,  i.  245. 
secondary  form  of,  i.  245. 
secondary  origin  of,  i.  244. 
symptoms  of.  i.  245. 
transition  to  tuherrulosia  from,  i.  24*. 
treatment  in,  i.  248. 
wet  pack   in,  i.  248. 
croupous,   absorption   of   exudate   in.  i. 

252. 
accelerated  respiration  in.  i.  256. 
vtiology  of,  i.  249. 
aged  and.   i.  265. 
alcohol  in,  i.  272. 
auscultation    in,    i.    267. 
hatha  in,  i.  271. 
blood    letting   in,   i.   271. 
brick-dust  sediment  in.   i.  261. 
bronchial  casta  in,  i.  255. 
cellular  histology  of,  i,  252. 
central  form  of.  i.  206. 
children  and,  i.  265. 
circulatory  apparatus  and  blood  in.  t. 

269. 
complications  of.  i.  270. 
constitutional  infection  and,  i.  270. 
course  of,  i.  252,  253. 

peculiarities    and    anomalies   in.   t. 
265. 
course  of  fever  in,  i.  262. 
crisis  in,  i.  264. 
delayed  resolution  in,  i.  267. 
diagnosis  of,  i.  269. 
digestive  apparatus  in,  i.  260. 
diminution  of  chlorida  in  urine  in.  i. 

261. 
Diplococcus  pneumonifF  in,  i.  249. 
drainage  and,  i,  251. 
drunkards  and,  i.   265. 
endemics  of,   i.   250. 
endocarditis  and,  i.  200. 
epidemicity  of.  i.  250. 
erratic  form  of.  i.  258. 
expectoration   in.  i.   256. 
extension  of,  i.  258.  270. 
heart  in.  i.  272. 
herpes  in.  i.  262. 
individuality  and.  i.  270. 
intermitting  form  of,  i.  263. 
jaundiced  or  bilious  form  of,  i.  260. 
kidneys  and  urine  in.  i.  261. 


^^^^^^^^^^^^^^^    IXDKX     ^^^^^^^^                           1 

Pneumonia,  croupoufl.  Iftio  lomlixaiion  of, 

IhifiinionivronioniK.  diAfrnottiK  of.  i.  331.                 ^M 

j.  -iiM. 

]iatli<>lo)^K'al  nnatoiny  of,  i.  331.                  ^^^H 

h'nctKyixmiti   In,    i.   SGfl, 

pro^uuiit)  in,  i.  .1.11.                                         ^^^| 

liwstion  or.  i.  ^fi^. 

pruphyla.\i»  ajfain^l,  i.  331.                           ^^^^| 

1iiri|i  syin|>toiiiit  jii,  i.  'J54. 

tu-<|n(-]w  and  cum  plications  of.  i.  331.         ^^^| 

riiTviiiiH  nvHli-nj   in.  i.  2tll. 

siileroais  anil.  i.  33D.                                       ^^^^| 

iiuurifehiiifiit  ill.  i.  -IH. 

(rcntuM'iit    u(,         332.                                    ^^^H 

onaot  of.  i.  J63. 

vocatiunrt  and,   i.   321).                                    ^^^^| 

jinrti)  of  lung  involTPd  in,  i.  2fi8. 

rnpiiinii-jKTicflrdiLim.  i.  453.                             ^^^H 

piitUnlofiiviil  )i[iiit<imy  nt,  i.  261. 

rtifumxklhornx.  ieti<>)i>{i^'  uf,  i.  SCO.                   ^^^^| 

[ii-rniMiim  in,  t.  2&ii. 

ravil:icvit  and.  1.  304.                                             ^^^H 

|ii>riciirditi8  iiml,  i.  2B(). 

miirsH   of,        304.                                             ^^^H 

phlliiiiiA,  htnij-voiitrnclitin.  piilmonftrv 

din^ioniH  ftf,  i.  304.                                         ^^^H 

gnii{:rfni-  ur  hIihccjui  ua  tfrni'imtian^ 

dixydRrpiiK-ut  of  iieigldwiring  organa   in,          ^H 

of.  i.  268, 

34^2.                                                                  H 

phyAical  exnniination  in.  \,  25fi. 

open.  {-IriMN),  and  valvular  fomttt  of,  I,          ^M 

plriim  Hviii |it"iiiA  in,  i.  2.'ir<. 

^^H 

pl<*urUy  witli  olTuiiioD  ami.  1.  SSS. 

pathological  anatomy  of,  i.  361.              ^^^| 

pm-unio  typhiiid  uml,  i.  207. 

npi-c'tal  phytstral  Hi^na  in,  i.  3A2.                   ^^^^| 

prLHlispoHiii^  causes  i>f.  i.  250. 

symptoms  and  c^iHriii>  of.  i.  SUl.                 ^^^H 

pro<)inposiliiHi    to,    i.    2AI. 

^^H 

]iri^xi.il)ii{;   <;lii'uni<j    diMm-iCH  ami,    ). 

'■  riK-unuj  typhoi*!,"  i.  18.                                  ^^^H 

£06. 

Poda^a,  il.   lit).                                                    S 

primary    imil   spcondtiry   tormn   of,   i. 

PoikilocytPN,  pi'micious  anrcmia  and,  ii.  C4.            H 

249. 

i'oiicilocytoaia,  helm! nth iafiio  and,  i.  032.              ^M 

prn^inaiii    in,   i.    270. 

Polineni'4'phniitlH,    aiiile    ttupfrior    hpinor-            ^M 

pMriiili)  criflt's  in,  i.  2413. 

rUa>;itf.   ij.  52(1.                                                  ^M 

psittacusiB  and.  i.  207. 

poliomyelitia,  acute  and  chronic,  ii.  400.              H 

pulnR   In,   i.  t&9. 

nf  adnh.a,  acute,  n-linlofry  of,  ii.  40ti.           ^^^H 

purulent      vcrrbrunpinnt      itiDningitiH 

diagnu«i»  uf,  ii.  4O0.                                ^^^H 

And.  i.  26i. 

distribution  of,  ii.  400.                       ^^^| 

riidiinf^ntary  And  aHnrtivc  fiirma  of,  i. 

pro^ofiiH  atiil  tn*atnient  of.  ii.  410<           ^| 

2es. 

ity tiip1om>t   uf,   ii.   4(IE).                                    H 

■rvrr-tinn  of  urem  during.  3.  261. 

aubariitc    and    chmnlc,   rtiotogj-    of,   il.           ^| 

■Icin  in.  i.  2^. 

^^H 

fta^e  of  tiray  livpatixation  in,  i.  SSI. 

(.■oiitracttoni*         ii.  411.                           ^^^| 

Btn^c  <i(  iiifliiniinittiiry  i'iifr<>rKi-ini>nt  in. 

(■iHirH*  uf,          411.                                             ^^^^H 

i.   1151. 

dia-fnimis  of.  ii.  411.                                       ^^^^| 

»(ujp*  of  ffd  hi'puti/ntinri  in.  i.  251. 

^^H 

atreptncorenH  itiul,  i.  2il7. 

tn-MtiiiE^nt  of,  ii.  411.                                   ^^^H 

•nbj'octive  sy'mplomfi  in.  it  2S3. 

160.                                                  ^^H 

trcHtnicnt  of,  i.  271. 

Polyiptfthrsia,  ii.    ISl.                                          ^^^H 

typhoid  unJ  aatlipnic  f<iniiB  nf.  i.  2fl0. 

Poiyarttiritis,  dironio,  arthritis  deformans          ^M 

unumml  loFflliraliona  of,  i.  S^IB. 

and.                                                         ^^^H 

viii't'iiiiitiiiii  ii^aiDKl,  i.  271. 

artliritis  Meuilis  niiil.   ii.   1(3.                      ^^^| 

wandorin^  foni)  of.  ).  258. 

baths  in.  ii.  22.                                               ^^H 

fetid  lirom'hitiit  and.   1.  204. 

chronic  Huppurationft  and.  ii.  16.              ^^^| 

intlu^nzB  nnd.  i.  92. 

definition  and  etiology  of,  ii,  15.             ^^^^| 

mrnnlpit  and,  i.  hH. 

deformiti(«  in,   ii.   Ifl.                                  ^^^| 

plaint-  and.  i.  125. 

|^-ni<ral   coiirMr  of,   ii,   21.                           ^^^H 

scarlet  feror  and.  i.  51. 

miiMnilar  atrophy  in,  ii.  121.                    ^^^| 

typhoid  and,  i.  15,  16. 

occupation  and,  ii.  lU.                            ^^^H 

I'neunionoconiiJdJN,  iinthraoa«iK  and,  i.  330. 

^^^1 

chaticfMiia   anil,    i.   3.10. 

pathology  nf,  li.   17.                                     ^^^^| 
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Polyarthritis,  chronic,  prognonis  in,  ii.  21. 

ROntgm-ray  in,  ii.  20. 

fl^inptomatology  of,  ii.   18. 

treatment   of,   ii.   22. 
Polychromaeia,  ii.  43. 
Polycytho'niia  with  splenomegaly,  ii.  77. 
Polymyositis,  acute,  etiology  of,  Ii.  29. 

course   of,   ii.   30. 

dermatomyositiB  and,  ii.  29. 

diagnosis  of,  ii.  30. 

diseases  intercurrent  with,  ii.  29. 

symptoms  of,  ii.  29. 

treatment  of,  ii.  30. 
Polyneuritic  psychoses,  ii.  276. 
Polypi  of  larynx,  i.  188. 
Polysarcia  adiposa,   ii.   131. 
Polyuria,  contracted  kidney  and,  i.  776. 

diabetes  insipidus  and,  ii.  116. 
Pons,  diseases  of,  ii.  446. 
Pontine  encephalitis,  acute,  ii.  449. 
Pork  and  trichinosis,  i,  168. 
Portal  vein,  purulent  inflammation  of,  i. 
715. 
thrombosis  of,  eetiology  and  pathology 
of,  i.  717. 

clinical  history  of,  i.  718. 

collateral  circulation  in,  i.  718. 

course  of,   i.    718. 

diagnosis  of,  i.  718. 

prognosis  of,  i.  719. 
Potassium  nitrate  poisoning,  ii.  712. 
Pott's  disease,  ii.  300. 
Pregnancy,  chorea  and,  ii.  607. 

immunity  from  typhoid  in,  i.  6. 
Presbyophrenia,  ii.  693. 
Pressure,  sense  of,  ii.   147. 
Priapism,   leuka-mia   and.   ii.   70. 

spinal  injury  and,   ii.  297. 
Primary  degenerations  of  the  motor  tract, 
ii.   367. 
of  the  pyramidal  tracts,  ii.  392. 

iiluxir  ptiraplegia  and.  ii.  397. 

Ilal)inski  rellex   in.  ii.  31)4. 

rlinicnl   forms   in.   ii.   XtH. 

dingnoHiri   of,   ii.  3!)K. 

family    Mpu^tic   npiiial    paralynis   and. 
ii.   :t)H;. 

puit  in,  Ii.  394. 

pathology  of,   ii,  .397. 

|>ellagni   iind,   ii.  3!)7. 

]irogno^is  und  treatment  of,  ii.  .398. 

Rpytio  feature  of.  ii.  393. 

wymTjiic   innervation  of  muscles  und, 
ii.  .393. 


Primary  degenerations  of  the  pyramidal 
trartM.  type  of.  ii.  .'t9-i. 
vetch -poi Honing  and.  ii.  397. 
Primary  dementia,  ii.  666. 
Primary   lateral  sclerosis,  ii.  SSti. 
Proctitis,   i.   678. 
Professional  neuroses,  diagnosis  of,  ii.  262 

prognosis  of,  ii.  262. 

symptoms  of,  ii.  260. 

treatment  of,  ii.  262. 

writer's  cramp  as,  ii.   200. 
Progressive  bulbar  paralysis,  fttiologr  of 
ii.  434. 

amyotrophic    lateral    sclerosis    and,    ii. 
437. 

atrophy  of  the  lips  in,  ii.  435. 

baths   and,   ii.   440. 

clinical  history  of,  ii.  434. 

course  of,  ii.  436. 

diagnosis  of,  ii.  439. 

electricity  and,  ii.  440. 

facial  expression  in,  ii.  436. 

feeding  in,  ii.  440. 

neuron  systems  and,  ii.  438. 

pathology-  of,  ii.  437. 

pharynx  and  lar>'nx  in,  ii.  433. 

prognosis  and  treatment  of,  ii.  439. 

progressive  muscular   atrophy    and.  ii. 
437. 

pseudobulbar  paralysis  and,  ii.  439. 

reflexes   in,   ii.   436. 

salivation  in.  ii.  436. 

sensation  in,  ii.  436. 

tongue  atrophy  in,  ii.  434. 

voice  in,   ii.   435. 
Progressive   general    paralysis    of    the   in- 
sane, vtiolng)-  of,   ii.    550. 

clasNicat  form  of.  ii.  553. 

clinical  history  of,  ii.  550. 

diagnosis  of.  ii.  556. 

motor  symptoms  in.  ii.  6.1I. 

paralytic  attacks  in.   ii.   5,54. 

pathological  anatomy  anti  nature  of.  ti. 
554. 

preliuiinar\-  renmrk-<  u|>an.  ii.  549. 

prognosis   in.   ii.   554i. 

pupils  in,  ii,   55^. 

reflexes  in,  ii.  552. 

syphilis  and.  ii.  550. 

tabetic  sv'mptomn  in.  ii.  653. 

treatment  of,  ii.  556. 

Wassermann  reaction  in.  ii.  S53. 
Progressive   muscular    dystrtiphy.   clinical 
types  of.  ii.  385. 


^^^^^^^^^^^im)E^^^^^^^^^^^^^78^^^B 

Progrp'Mive  iDunriiUr  dyslrnphy,  congvn- 

Paychosea,  in  typhoid,  i.  18.                                 ^H 

iul  muaoiUr  defects  and.  ii.  31)2. 

Ptarrnitii,   ii.   250.                                                        ^H 

djngncwis  of,  ii.  301. 

I1.iirjii«iiif  |ioiiH)iitii};,  ii.  720.                                    ^^M 

fiiuifM   ii)yiipatliii)iii'   in,   ii.   3NR. 

i'loiEiariicH  and  piirnlysia.  ii.  107.                  ^^^H 

Iier««lity  *n<l,  ii.  3H4. 

I'Uini*.                                                                     ^^^M 

implicntiiin  of  furiiil  miiwK-K  in.  ii.  SAT. 

Pii>Tpi-rii]  dUiI*-.  Ntnirh't  frvi'r  und,  i.  44.        ^^^^| 

infftntilv  ulri>|)iiic  fcrui  of.  ii.  387. 

I'ulmoiiary   L-uiptiy»«ma.   i.  22T.                         ^^^| 

juvcnilft  form  of  iJvHtrophy  in,  ii.  3X0. 

I'lilnioTiary  ^unjn'cnc.  cancer  of  the  ixwiph-           ^H 

p^-udu-li.v|i('rtni[iliy  nf  tliP  niiisclfs  ami. 

agun  and,   i.   507.                                            ^H 

ii.  3S5. 

fetid  hrnnphitia  and,  i.  204.       '                           H 

Rpinal  onil  myopatliic  cilspb  ilisLin^rntnliccI 

PuliiKinury   ird^^ina,   a>tiiilu}(y  and   jfcneral             ^M 

in.  ii.  aaa. 

pNtholo^y  of,  i.  241.                                         ^| 

HymptomH  of,  ii.  3R4. 

pamlviiia  of  left  ventricle  nnd,  i.  241.               ^H 

tn-ntniFiit  of,  ii.  392. 

Progressive  ophthalmople^a.  anterior  hiil- 

primary  acute  fonu  of,  t.  241.                    ^^^H 

Imr  imrulynis  ami,  ii.  441. 

atHsia    and,    i.    241.                                                ^^^H 

diaf{ntiHi8   of,   Ji.   442. 

nyinpUiiiiii   of,    i.   241.                                            ^H 

"  (lipU-fcin   fiiciftli*"  and,  ii.  44(1. 

treatment  in,   i.  242.                                                ^M 

ProKresfliVP  peniiciaiin  aniFinia.   ii-  5S. 

rultnoaary  ptithiHia,  i.  217.    See  also  Ta-           ^M 

I*ru»up«l){ia.   ■>-    17". 

bervuloMiti  of   th«   luDg*.                         ^^^H 

I'mxtoU'  f;1iLiiiI,  in  };init,  H.  IS4. 

Piiljt«,  in  typhoid,  i.   ID.                                 ^^^H 

I'ntU'u-reai.-tiuii.  tubi's  iloraulis  utld.  it.  350. 

Pulaua   paradoxiiB.   i,  21!>.  446,                               ^^^| 

Protopathic  iiyst*'ni,  ii.    157. 

Pupillary  reHev.  inbeB  dor<inli«  and,  ii.  339.           ^H 

T'jiiri^),  Ai'rofiiln  niicl,  iL   141. 

Hiipiln.  general  pareain  and,  ii.  552.                 ^^^^| 

lYurilUA   pudeiKli.  diaWtcn  iiiid.  ii.   KM. 

Purpura,  eetiologj-  of,  ii,  88.                          ^^^H 

Prtitrniniiinn  of  tlie  bruin,  ii.  531. 

cliuicut  forniH  uf,  it.  86.                                   ^^^H 

I'saiiiiiiotrmta  of  tlii!  Hpiiial  cnrd,  ii.  415. 

prognofiin   in,  ii.  K9.                                            ^^^H 

Prtpiiilo-biiltiflr  parnlyiiiM.  ii.  4;!H. 

urtnptx^nis  of,  ii.  H9.                                                 '^M 

I'svuilo  ifrne^rnl  pnratysia  »(  alcoholic  sub- 

trratmenl    of,   ii.   80.                                                ^^ 

J<H^U,    ii.    6S3. 

variuluaa,   i.    07-                                                        ^B 

Pwiiiio-bypertwipTiy  of  tlic  nmwli's,  ii.  3R5. 

Purulent  inflammation  of  the  stotnaeh,  i.             ^Mi 

Pspuilo-k-iika-iiiic  tinii'iiiiu,  infimtilc,  ii.  67. 

^^M 

P8ruiji>-nieinljr»iiousi  broiicliitia,  i.  SOtt. 

Purulent  meningitis,  ii.  454.                             ^^^^H 

Pacmlo  paralytir      inyaslhcnia,      aHhenio 

Purulent   nephritla,   i.  788.                                 ^^^^B 

(bulbar)  punilysi*  uml,  ii.  443. 

Putrid  brun<;liiti)i.   i.  202.                                   ^^H 

bulltnr  iiymptiini!(  in.  ii.  A42. 

P>-«niic  diacBAcn,  i,    133.                                  ^^^H 

myitatlu'nir  rpiirUon  in.  ii.  443. 

^^Hj 

patliology  of,  ii.  443. 

culculuaa,                                                        ^^^H 

tr«>atra4>nt   of,   ii.   444. 

Pyelonephritis,  purulent,  i.  780.                        ^^^H 

Piieudo-»clrroniti,   it.  33^. 

I'yeh>nrphruxi»,  i.  812.                                         ^^^^H 

pHt-mlo'tsbot.  diabetic,  ii.  lOB. 

I*>*lephlfbitin.  ohronir  xdh^sive,  i.  717.           ^^^H 

of  iil<^liolic-  milijpi'lh.  ii.  27;i. 

Mippiiiralive.  ii-ti[|'t"f;y   of,    I.    7l.'5,                     ^^^^H 

PHittaeoAiA  ami  ])ti<'uiiiuniii,  i.  207. 

c1iiii<:al   Uintory   uf,   i.  716.                                      ^| 

pHorinsis.    tin^inl,   i.   470. 

cJinHtihitiotinl  Hyiiipl^tinx  in.  ).  717.                  ^H 

pHycliiiMthfnin,   H'Liolu|{}-   of.   ii.   881. 

courae  of.   i.   717.                                            ^^^B 

dia)jTiriHi»  of,   ii.  (SR5. 

d(agnu0ia  of.  1.  717.                              ^^^| 

irresiatiblt?  impiilm-N  in,  ii.  fl84. 

fever                                                                  ^^^H 

mania  of  doubt  in,  ii.  US2. 

newlH>rn  und,       716.                                 ^^^H 

noil rFiKtiK'Ti ill  and.  ii.  685. 

pathology-   of,   t.   716.                                    ^^^H 

pathof^pnertia  of,   it.   684. 

trealnii'tit   of,    i.    717.                                  ^^^H 

phobias   in,   ii.   QRS. 

Pyl«thronihot>ii,   i.    717.                                         ^^^H 

pri]gnimi»i   in.   it:   085. 

Pyloric  ntenoHia,  Koalric  iilwr  Riid.i.  536.       ^^^| 

ayn)pt4Mna  of,  ii.  IBS; 

Pyloroplasty,  ijatitrio  ulcer,  and,  i.  543.           ^^^H 

tmttnvul  uf,   ii.  686. 

Py1oro«pa8in,  1.  536.                                              ^^^H 
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Pyonephrosis,  i.  807. 
Pyopneumothorax,   i.   360. 

BubphrenicUB,   i.   5.16. 
Pyramidal  tract,  ii.  195. 
Pyromania,   ii.   684. 

Quartan   parasite,   i.    109. 
Quincke's  capillary   pulse,   i.   389. 
Quincke's   procedure   in   broncliiectaBis,    i. 

216. 
Quinin,  in  malaria,  i.  116. 
Quinsy,  i.  486. 

Rabies  canina,  i.  146. 
Rachitis,  acute,  ii.  35. 

ntiology  of,  ii.  31. 

clinical  history  of,  ii.  33. 

course   of,   ii.   35. 

diagnosis  of,  ii.  33,  36. 

experimental  production  of,  ii.  31. 

extremities  in,  ii.  34. 

head  in,  ii.  33. 

pathology  of,  ii.  32. 

prognosis  in,   ii.  35. 

thorax  in,  ii.  34. 

treatment   of,    ii.    36. 
Radial  ( musculo-spiral )  paralysis,  ii.  241. 
Radiography,  aneurisms  and,  i.  462. 
Rag-pickers'  disease,  i.   154. 
Railway  flpine  and  brain,  ii.  654. 
Rflles,  in  tracheitis,  i.  192. 
Rata,    plague    and,    i.    124. 

trichinosis  and,  i.  158. 
Ray  fungus,  i.  369. 
Raynaud's  disease,  ii.  666.       • 

hemoglobinuria    and,    ii.    79, 
Reaction  of  degeneration,  ii.  218. 
Reasoning    insanity,    ii.    681. 
Rectum,   cancer   of,   i.   605. 

Byphilia  of,   etiology  of,   i.   603. 
course   of.    i.    603. 
prognonis    in,    i.    604. 
stenosis   from,   i.    603. 
treatment    of,    i.    (104, 
Recurrent  fever,  chronic   (lymphatic  pseu- 
do-leukemia),   ii.    75. 
Recurrent    laryngeal    nerve,    paralyses    in 

dintribution  of,   i,    182. 
Recurrent  mania  or  melancholia,  ii.  675. 
"Red    iron    lung,"   i.    330. 
Red-liglit  treatment,  in  smallpox,  i.  70. 
Reflox   epilepsy,    ii.   583. 
Reflex   iridoplcgin,   ii.   349. 
Reflex    paralysis,    ii.    198. 


Reflexes,  spinal  segments  and.  ii.  293. 
testing  the  condition  of: 
abdominal  and  cremaster  reftezes,  ii 

208. 
Achilles  tendon  reflex,  ii.  210. 
ankle   clonus,   ii.    210. 
Babinaki    toe   reflex,    ii.    208. 
Brissaud's    reflex,    ii.    208. 
cutaneous   reflexes,   ii.  207.  * 

foot   phenomenon,    ii.    210. 
Jendrassik's    test,    ii.    210. 
Kemig's   sign,   ii.  211. 
knee-jerk,  ii.  209. 
mechanical   muscular  irritability  aw 

paradoxical  contraction,  ii.  211. 
muscular  tonus,   ii.   211. 
periosteal  and  fascia  reflexes,  ii.  210 
tendon    reflexes,   ii.    209,    210. 
triceps   reflex,    ii.   211. 
Relapsing   fever,   etiology   of,   t.   38. 
bedbugs  and,  i.  38. 
"  bilious  typhoid "  and,  i.  42. 
blood  in,  i.  42. 
clinical  history  of,  i.  39. 
complications   of,    i.    42. 
fever   in,   i.   30. 
KSmchenbildungen  in,  i.  42. 
Obermeier  spirilli  of,  i.  38,  41. 
prognosis  and   treatment-  of,   i.  43. 
spleen   in,   i.   42. 
variationn  of,  i.  42. 
Relapsing  typhus,  i.  38. 
Ren   mobilifl,   i.    798. 
Renal  calculus,  i.  810, 
Renal   colic,   i.   812. 

Renal  <IiHeftses,  i.  722.     See  aluo  Kidneym. 
Renal  form  of  typhoid  fever,  22. 
Honal   gravel,    i.   HIO. 
Respiratory  muscleB,  npaams  in.  ii.  259. 
Reflt  cure,  traumatic  nfurnaes  and,  ii.  659. 
Retina,   leukaemia  and,   ii.   69. 
Retinitis,    albuminuric,    nephritis    and.    i. 
767. 
contract«l  kidney  and,  i.  778. 
Retropliaryngeal    abscess,    etiology    of,   i. 
494. 
diagnosis   of,    i.    495. 
treatment   of.    i.    495. 
vertebral  caries   and,   i.    495. 
Rheumatic  multiple  neuritis,  it.  267. 
Rheumatic   neuralgia,   ii.    164. 
Rheumatic  serratus  paralysis,  ii.  238. 
Rheumatism,  letiology  of,  ii.  25. 
articular,  acute,  etiology  of,  ii.  1. 
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Rheumatism,  articular,  acute,  contagium 
of,  ii.  2. 
course   of,   ii.  3,  9. 
diagnosis  of,   ii.    10. 
duration  and  prognosis  in,  ii.  9. 
endocarditis    in,    ii.    5. 
heart   in,   ii.   5. 
hyperpyretic   articular   form   of,   ii. 

8. 
joints  and  tendon- sheaths  in,  ii.  4. 
mental  derangements  in,  ii.  9. 
muscles  and  nervous  system  in,  ii. 

7. 
pericarditis  and,  ii.  6. 
secondary   form   of,   ii.  2. 
serous  and  mucous  membranes  in, 

ii.   6. 
skin   in,   ii.  7. 

symptomatology  of,  ii.  3,  9. 
temperature  in,  ii.   10. 
treatment  of,  ii.   11. 
alkalies  in,  ii.   13, 
Bier's    hyperwrnia   in,   ii.    14. 
hygiene  and  diet  in,  ii.   14. 
prophylaxis   in,   ii.    16. 
salicylates    in,    ii.    II. 
tonsils  and,   ii.    16. 
chronic,   ii.    16. 
baths  in,  ii.  28. 
clinical   history  of,  ii.  26. 
diagnosis  of,  ii,  27. 
duration  of,  ii.  27. 
forms  of,  ii.  26. 
head  and,  ii.  27. 
lumbago  and,  ii.  20. 
occupation  and,  ii.  25. 
pericarditis  and,   i.  440. 
scurvy   and,   ii.   82. 
thoracic  muscles  and,  ii.  27. 
torticollis  and,  ii.  26. 
treatment  of,  ii.  28. 
Rheumatoid  influenza,  i.  90. 
Rhinitis,    i.    1G4. 

chronic  atrop.iic  forms  of,  i.  167. 
course   of,   i.   108. 
symptoms   of,    i.    168. 
treatment    of,    i.    168. 
tntwrculoflis,  syphilis  and,  i.  168. 
chronic  hypertrophic  form  of,  i.  Iflfl. 
anatomiciil  changes  in,  i.   167. 
extension  uf,  i.   167, 
reflex  ncuriiscs  and,  i.   107. 
symptoms    of,    i.    167. 
treatment  of,  i.  107. 


Rhinoscleroma,  chronic  laryngitis  and,  i. 

175. 
Rhomboidei,  paralysis  of,  ii.  237. 
Rhythmical   contractions,  ii.  201. 
Rice-waLer  stools,  in  cholera,  i.  102, 
Rickets,    ii.    31. 

Rigor  mortis,  after  cholera,  i.  104.    . 
Rock  fever,  i.   161. 

Rocky-muuntain  spotted  fever,  clinical  his- 
tory of,  i.   163. 

distribution  of,   i.    162. 

rash   in,   i.    163. 

transmission  of,  i.    163. 

treatment  of,  i.  162. 

wood  ticks  and,  i.   102. 
Romberg's   sign,   ii.   207. 

multiple    sclerosis   and,    ii.    326.  . 

tabes  dorsalis  and,  ii.  341. 
Riintgen  rays,  arthritis  deformans  and,  ii. 
20. 

glanders  and,   i.    152. 

in    typhoid,   1.    10. 

leukaemia  and,   ii.   71. 

nephrolithiasis    and,    i.    814. 

spinal  disease  and,  ii.  308. 
Rosary   of   rickets,   ii.   34. 
Rosenbach's   reaction,   i.   622. 
Roseola;,   in   typhoid,   i.   20. 
Riitheln,   i.   61. 
Roundtrorms,  diagnosis  of,  i.  636. 

hogs  and  cattle  and,  i.  635. 

natural  history  of,  i.  636. 

symptoms    of,   i.    636, 

treatment   of,    i.    636. 
Rubella,   i.  61. 

Rumpel's  gelodurat  capsules,  i.  720. 
Rupture  of  cesophagus,  i,  507. 

St.    Anthony's  Fire,   i.   72. 

St.    Gothard    tunnel,    hookworm    among 

workers   in,   i.   639. 
St.  Vitus's  dance,  ii.  507. 
Salicylic  acid  in  rheumatism,  ii.  11. 
Salivation,    progressive    bulbar    paralysis 

and,  ii.  430. 
Saltatory   reflex  spasm,  ii.  258. 
Sarcoma  of  t)ie  brain,  ii.  531. 
Satellitosis,  dementia  priecox  and,  ii.  673. 
Scarlet  fever,  letiology  of,  i.  43. 

anointing   in,    i.   53. 

baths   and    packs    in,    t.   54. 

cervical  lymph  glands  in,  i.  46. 

clinical   history  of,  i.   44. 

deafness  from,  i.  48, 
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Scarlet  fever,  diagnosis  of,  i.  62, 

drug-rashes   and,    i.    62. 

eosinophilia   in,   i.  &1. 

eruption    in,    i.    46. 

fever  in,  i.  45. 

fomitic  transmissioD  of,  i.  43. 

heart  in,  i.  51. 

joints   in,   i.   60. 

kidneys   in,    i.    40. 

milk    and,    i.    44. 

mouth   hygiene   in,   i.   53. 

nephritis    and,    i.    64. 

otitis  in,  i.  47,  53. 

pneumonia  and,  i.  61. 

predisposition  to,  and  immunity  from,  i. 
44. 

prognosis  and  treatment  of,  i.  52, 

puerperium    and,   i.    44. 

pulse   in,   i.   46. 

relapses  in,  i.  52. 

rudimentary  forms  of,  i.   51. 

scarlatinal  diphtheria  in,  i.  46. 

serum    treatment   in,   i.    53. 

severe   forms   of,   i.   62. 

sick-room   in,  i.  54. 

skin    in,    i.    48. 

strawberry  tongue  in,  i.  48. 

streptococcic  infection  in,  i.  47. 

throat  in,  i.  46. 

urine   in,   i.   60. 

variations    in,    i.    51. 

vomiting   in,   i.   44. 
Schizophrenia,  ii.  066. 
Schleeingcr's  test  for  urobilin,  i.  689. 
Sciatic,  complete  paralysis  of  trunk  of,  ii. 
248. 

paralysis   in   region   of,   ii.   247. 
Sciatica,  letiology  of,  ii.   178. 

baths    and,    ii.    182. 

diagnosis  of,  ii.   181. 

electricity    and,    ii.    181, 

injection   treatment  of,   ii.    182. 

Lan^gue's  sign  in,  ii.  180. 

myokymia   in,   ii.    180. 

nerve  stretching  in,  ii.  182. 

pain    in.    ii.    179. 

reflexes    in.   ii.    ISO. 

rest  trcatuK'nt  for,  ii.   18.1. 

RCidiiisis    in.    ii.    ISO. 

syinptiiin!!   and    course   of,    ii.    179. 

treatment    of.    ii.     IS]. 
Sclereiiui  ailiposnni,  i.  5K.1. 
Scleroderma,    ii.    508. 
Scleroae  en  plaques,  u.  Zl'i. 


Sclerosis  of  the  coronary  arteries,  i.  414. 

Scolices,  i.   708. 

Scoliosis  and  kyphosis,  ii,  34. 

sciatic,  ii.  180. 
Scorbutus,  ii.  81. 
Scrofula,  bones  and  joints  in.  ii.   141. 

definition  and  symptoms  of,  ii.   140. 

ear  in,  i.    141. 

"  exudative  <iiathpsis  "  and,  ii.  142. 

lymph  glands  in,  ii.  141. 

"lymphatic  diathesis"  and,  ii,   142. 

skin   in,   ii.   141. 

syphilis   and,    ii.    141. 

"torpid"   and   "erethitic    habitus"    in, 
ii.    141. 

treatment  of,  ii.   142. 

tuberculosis    and,    ii.    141. 
Scurvy,  ztiology  of,  ii.  62. 

anemia   in,   ii.  84. 

antiscorbutics  and,  ii.  80. 

clinical  history  of,  ii.  83. 

course  and  varieties  of,  ii.  86. 

diagnosis  of,  ii,  86. 

diet  and,  ii.  82. 

erythema  exudativum  muUiforme  and, 
ii.   82. 

gums  in,  ii.  84, 

hemorrhages    in,   ii.    83. 

prefatory   remarks  on,   ii.   81. 

prognosis  in,  ii.  85. 

rheumatism   and,   ii.   82. 

treatment  of,  ii.  86. 
Seatworms,  i,  637. 
Secondary    degenerations    of    the    spinal 

cord,    ii.    427. 
Secretion,  disturbances  of,  ii.  570. 
Sella  turcica,  gigantism  and.  ii.  508. 
Senile  dementia,  letiology  of,  ii,   693. 

conduct  in,  ii.  694. 

deterioration  in  conduct  in,   ii.  604. 

diagnosis  of.    ii.   696. 

general  symptoms  of,  ii.  606. 

pathology   of,   ii.   695. 

progress  of,  ii.  696. 

sexual   element  in,   ii.   604. 

symptoms   of,   ii.   603. 

treatment  of,   ii,   096. 
Sensibility,   tIiAtiirl>anres  of,   contact   and, 
ii.    145. 
delayed  conduction  as,  ii.  151, 
ditferent  formal  and   methnils  of   t*^t- 

ing,    ii.    144. 
dissociated  anesthesias,  ii.   144. 
electro-cutaneous  sensibility,  ii.  149. 
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Sensibility,    disturbancea    of,    localization 
of   impreauiona   in,   ii.   150. 
Meisaner's  corpuKcles  and,  ii.  145, 
pain  and,  ii,   146. 
polyKHtheuia  and  allocbiria,  ii.  151. 
preaaure   and,   ii.    147. 
sense  of  effort  and,   ii.   140. 
stereognoatic  aense,  ii.  161. 
tactile  circles  and,  ii.  ISO. 
temperature  senae,  ii.  146. 
vibration  sensibility,  ii.  140. 
Senaory  conduction  tracts  and  annathesia 
of    the    akin: 
anEcatliesia  of  the  trigeminus,  ii.  161. 
ataxia,   ii.    150. 
causes     of     cutaneous    ansestheaia,     ii. 

157. 
cortical  centers,  ii.   156. 
course  of  tracts,  ii.   152. 
cutaneous      distribution      of      senaory 

nerves,  ii.  160. 
pareesthesias,   ii.   158. 
special  conduction  tracts,  ii.  156. 
symptoms  of  cutaneous  aneestfaesia,  ii. 

158. 
treatment  of  cutaneous  anesthesia,  ii. 

182, 
trophic    disturbances,   ii.    168. 
Sensory  phrenosis,  ii.  660,  666. 
Septic    and    pyamic    diseases,    abdominal 
symptoms  in,  i.  138, 
abrasions  and,   i.    134. 
ffitiology  of,   i.    134. 
bacteriological  examination  in,  i.  130. 
blood  findings  in,  i,   137, 
cerebral   symptoms   in,   i.    137. 
circulatory  disturbances  in,  i.  137. 
clinical  history  of,  i.   135. 
course  and  prngnoaia  of,  i.  139. 
cryptogenic  septicopyemia  and,  i.   133. 
cutaneous   symptoms    in,   i.   137. 
diagnosis  in,  i.  130. 
endocarditis  and,  i.   136. 
fever   in,   i.    130. 
interna]    abscesses    in,   i.    140. 
jaundice   in,   i.    138. 
joint    alTections    in,    i.    138. 
local  disorders  and,  i,   134. 
himbar    puncture    in,    i.    130, 
micrococcus  embolus  in,  1.  135. 
ocular  disturbances  in,  i.   138. 
pathological  anntoiny  of,  i,   135. 
puerperium  and,   i.    134. 
pulmonary   symptoms   in,   i.    138. 


Septic  and  pyeemic  diseases,  pus  cocci  and, 
i,    134, 
renal  changes  in,  i.    138. 
secondary    sepsis    and,    i.    133. 
serum   therapy   and,   i.    140. 
treatment   of,    i.    140. 
tuberculosis   and,    i.    139. 
typhoid  fever   and,   i.    139. 
ulcers   and,    i.    134. 
Septic  infection,  tuberculosis  and,  i,   130. 

typhoid  and,  i.  130. 
Serratus   anticus   major,   paralysis   of,   ii. 

238. 
Serum  treatment,  cerebro-spinal  meningitis 
and,  i.    132. 
exophthalmic  goiter  and,  ii.  S80. 
hemophilia   and,    ii.   92. 
in  diphtheria,  i.  86. 
in  erysipelas,   i.   77. 
in  scarlet  fever,  i.  53. 
septic  infection  and,  i.   140. 
tetanus  and,  i.   145. 
Sexual  excesses,  dementia  precox  and,  ii. 
660. 
myelitis   and,   ii.   311. 
Sexual    neurasthenia,    ii.   648. 

treatment  of,   ii.   663. 
Sexual  organs,  hysteria  and,  ii.  617. 
Sexual  perversion,  paranoia  and,  ii.  687. 
Sewer  gas  and  typhoid  fever,  i.  4. 
Sewer-gas  poisoning,  ii.  717. 
Shaking   palsy,    ii.   603. 
Shoulder  and  arm,  spasm  of  muscles  of, 

ii.   257. 
Sick   headache,  ii.   671. 
Siderosis,   i.   330, 

Singultus,  ii.  260.    See  also  Hiccough. 
Six  hundred  and  six  (606),  ii,  548,  640. 
Skin,   in   typhoid,   i,   20, 
Smallpox,  abortion  and,  i.  67. 
8!tiology   of,   i.   61. 
alopecia    following,    i.    64. 
anomalies  in,  i.  67. 
baths  in,  i.  70. 
black,  i.   67, 

circulatory    system    in,   i.    66. 
roagulation   necrosis   in,   i.   66. 
confluent  eruption  in,  i.  67. 
contagium  of,  i.  62. 
course    of,    i.    63. 
dangers  of  vaccination  in,  i.  60. 
diagnosis  of,  i.  68. 
digestive    system    in,   i.    66. 
fever  in,  i.  66. 
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Smallpox,   Guamieri   vaccine   bodies  in,  i. 
62. 
hemorrhagic  form  of,  i.  67. 
humanized   lymph   and,  i.   00. 
involvement  of  mucus  membranes  in,  i. 

64. 
joints  and,  i.  67. 
kidneys  and,  i.  67. 
leucocytosis   in,   i.   66. 
nervous   system   and,   i.  67. 
organs  of  special  sense  and,  i.  66. 
pitting  of,  i.  64,  66. 
predisposition  to  and  immunity  from,  i. 

62. 
prognosis  in,  i.  68. 
prophylaxis  and  vaccination  in,  i.  68. 
purpura   variolosa,   i.   67. 
red-)iglit  treatment  in,  i.  70. 
respiratory    organs    in,    i.    66. 
skin  in,  i.  66. 
treatment  of,  i.  68.  70. 
variola   vaccina  and,  i.  60. 
variola   vera,   i.   63. 
varioloid    form    of,   i.   64. 
variolois     verrucosa     seu     miliaris,     i. 
66. 
Smell,  anomalies   in   the   sense  of,   hyper- 
osmia  and  anosmia  as,  ii.  101. 
treatment   of,   ii.    101. 
Snake  venom,  ii.  722. 
Sneezing   spasm,    ii.   259. 
Snuffles,    i.    164. 
Sobbing,   ii.  250. 
Sodium    chlorid,    retention    of,    in    renal 

dropsy,   i.    733. 
Softening  of  the  brain,  from  embolism  or 

thrombosis,  ii.  613. 
Soldier's   heart,   i.   421. 
Soor,  i.   474. 

"Soul    blindness."   ii.   478. 
"  Soul   deafness,"    ii.   479,   483. 
Spasm,    ii.   201. 

in    the    nrntor    distribution    of    the    tri- 
geminus, ii.  21)1. 
of   tlip  glottis,   i.    186. 
Spasmodic   talioi4   dorsalis,    ii.    302. 
Spastic  <vTebral   paralysis*,  ii.  300. 
Spastic   infnntilo  hi>n)i|)]i-;;iR,   ii.  524. 
Spastic    jmralysps.    ii.    200, 
Spastic  {>;irni)li-^ia  in  children,  enngenitul. 

ii.    3!tO. 
SpaHtic  spinal  paralysis,  ii.  302. 
Speech.    cfiitorH    and    ilinturbances    of,    ii. 
479. 


Spina  bifida,  clinical  symptoms  of,  ii.  427. 
pathology  of,  ii.  426. 
prognosis  and  treatment  of,   ii.   427. 
Spinal  accessory  spasm,  ii.  255. 
Spinal    apoplexy,    ii.    205.. 
Spinal  cord,  disturbances  of  circulation  in, 
nna>mia   as,   ii.   204. 
hematomyelia    as,    ii.    205. 
hypenpniia  as,  ii.  295. 
new  growths  of,  etiology  of,  ii.  415. 
course  of,  ii,  417. 
diagnosis   of,    ii.    416. 
pathological  anatomy  of,  ii.   414. 
prognosis  and  treatment  of.  ii.  418. 
pressure  paralyses  of,  Ktiology    of,  ii. 
300. 
cancer  and,  ii.  300,  308. 
caries   and,   ii.   304. 
clinical  course  of,  ii.  308. 
clinical    history   of,    ii.    304. 
diagnosis   of,    ii.   308. 
lymph   stasis   and,   ii.    303. 
motility   in,   ii,   305. 
pain  and  para'sthesias  in,   ii.   304. 
pathological  anatomy  of,  ii.  301. 
pathology  of,  ii.  303. 
prognosis   in,    ii.   307. 
rectum   and   bladder   in,   ii.    306. 
reflexes   in,    ii.    305. 
secondary   degeneration    following,   ii. 

303. 
sensibility   in,   ii.   305. 
treatment  of,   ii.   309. 
trophic  disturbances  in.  ii.  306. 
tubercular  granulation  tissue  and,  ii. 

302. 
tuberculin   and,   ii.    310. 
tuberculosis  and,  ii.  300. 
secondary  degenerations  in,  amputatioiu 
and,  ii.  430. 
cerebral    lesions   and,    ii.    427, 
neuron  systems  and,  ii.  428. 
transverse  alTectiona  and.   ii.   420. 
segmental  diagnosis  of  discHMit  of.  an- 
atomical relations  ami.  ii.  294. 
dilTuse  diseases  and,   ii.  285. 
diHHocinted  anEcsthesia  and,  ii.  201. 
ninti)r  functions  and.  ii.  286. 
radicular  and  Kpinal  metamerism  and. 
^     ii.    202. 
reflexes    and.    ii.    203, 
wiisory   functiim   and,    ii.   28ft. 
systemic  disoaseN   and.   ii.  2N5. 
transverse  diseases  and,  ii.  289. 
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Spinal   cord,   traumatic   lesions   of,   conus 
termioalis  and  cauda  equina  in,  ii. 
208. 
course  of,  ii.  207. 
priapism    in,   ii.    207. 
reflexes    in,    ii.   297. 
R5ntgen-ray   and,   it.   208. 
symptomatology  of,  ii.   297. 
temperature    in,   ii.    207. 
treatment  of,  ii.  298. 
Spinal  epilepsy,  ii.  210. 
Spinal  hemiplegia,  ii.  431. 
Spinal  irritation,  hysteria  and,  ii.  624. 
Hpinal  leptomeningitis,  cbronic,  ii.  281. 
Spinal  meninges,  acute  inflammations  of, 
Ktiology  and  pathology  of,  ii.  270. 
diagnosis   of,    ii.    280, 
leptomeningitis  as  a  form  of,  ii.  270. 
pachymeningitis  as  a  form  of,  ii.  270. 
pathologj'   of,   ii.   280. 
prognosis   in,   ii.   281. 
symptoms   of,   ii.   280. 
treatment  of,   ii.   281. 
hemorrhage  into,  aetiology  of,  ii.  284. 
course  of,  ii.  284. 
diagnosis   of,   ii.   284. 
hematoma  of  the  dura  and,  ii.  284. 
symptoms  of,  ii.  284. 
treatment  of,  ii.  284, 
Spinal  paralysis  of  children,  a-tiology  and 
pathological  anatomy  of,  ii.  400. 
baths   and,   ii.   408. 
clinical   history   of,   ii.   403. 
contractures  following,  ii.  405. 
diagnosis   of,    ii.   406. 
electricity   and,    ii.   407, 
epidemics  of,  ii.   401. 
inoculation  and,   ii.   403. 
paralysis   following,   ii.   404. 
prognosis   of,    ii.    406. 
reflexes   in,   ii.   405. 
surgical   treatment  of,  ii.  408. 
treatment  of,   ii.   407. 
Spinal  progressive  mu!«cular  atrophy,  leti- 
ology    and    clinical    history    of,    ii. 
375. 
arm   and  trunk   in,   ii.   377. 
bulbar  paralysis  and,  ii.  370 
course  of,  ii.  378. 
diagnosis   of,    ii.    379. 
hand  in,  ii.  376. 
neurons  involved  in,  ii.  374. 
other    changes    in    the    muscles    in,    ii. 
378. 
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Spinal  progressive  muscular  atrophy,  pre- 
liminary   remarks   on,    and    patho- 
logical anatomy  of,  ii.  373. 
prognosis  in,  ii.  380, 
sensibility  and,  ii.  370. 
tendon   reflexes   in,   ii.   378. 
treatment  of,   ii.   380. 
Spirilli  of  relapsing  fever,  i.  41. 
Spleen,   enlargement   of,   cirrboBiB  of    the 
liver  and,  i.  687. 
in  cholera,  i.  104. 
in  malaria,  i.   113. 
in  relapsing  fever,  i.  42, 
leukemia  and,  ii.  68. 
pernicious  annmia  and,  ii.  61. 
Splenic    and    lymphatic    pseudo-leukemia, 

ii.  74. 
Splenic   fever,   i.   162. 
Splenic    leuks-mia,    ii.    68. 
Splenic  pseudo- leukemia,  ii.  77. 
Splenomegaly,  polycythemia  with,  ii.  77. 

with  hepatic  cirrhosis,  ii.  77. 
Spondylarthrocace,    it.    300. 
Spondylitis,   ii.    300. 

deformans,  Strum  pel  I- Marie  type,  ii.  23. 
in  typhoid,  i.  21. 
Spondytose    rhizomelique,    ii.    24. 
Spontaneous  septico-pyEemia,  i.   133. 
Spotted  fever,  i.  34,   126. 
Sprue,  i.  474. 
Status  epitcpticus,  ii.  688. 
Status   lymphaticus,   ii.    142. 
Steatorrhea,  i.   710. 
Stegomyia  fasciata,  i.   120. 
Stenocardia,    i.    418. 

Stenosis  of  the  trachea  and  bronchi,  i.  218. 
Steppage  gait,  ii.  248, 
Stercoraceous  vomiting,  i.  621. 
Stereognostic    sense,    ii.    151 . 
Sternocleidomastoid  muscle,  paralysis  of, 

ii.    236. 
Sternutatio   convulsiva,    ii.   250. 
Stigmata,   hysteria   and,   ii.   618. 
Stoniacace,   i.   472. 

Stomach,  abnormal  position  of.     See  Gas- 
tro  ptosis, 
abnormalities  in  the  size  of,  and  atony 
of,  abnormal  smallness  as,  i.  566. 
Ktiology  of  gastric  distention,  i.  564. 
idiopathic    form    of,    i.    664. 
pyloric  stenosis  and,  i.  664. 
symptoms  of,   i.   664. 
treatment    of,    i.   565. 
cancer  of,  i.  543. 
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Stomach,  chronic  catarrh  of,  i.  521. 
Stomatitis,  apUthoua,  stiology  of,  i.  472. 

Bednar'B  aphthe  and,  i.  473. 

chronic,  recurrent  forma  of,  i.  473. 

infection  in,  i.  473. 

milk   and,   i.  473. 

pathology   of,    i.    472. 

treatment   of,    i.    473. 
catarrhal,  stiology  of,  i.  469. 

chronic   form   of,   i.   470. 

clinical    history  of,   i.    470. 

gingivitis  and,  i.  470. 

infection  and,  i.  469. 

occupations  and,  i.  400. 

pharyngeal   catarrh   and,  i.  400. 

treatment   of,    i.    470. 
disacminatod    fibrinous,    i.   472. 
ulcerative,  a^tiology  of,  i.  471. 

course  of,  i.  472, 

mercurial,   i.    471. 

symptoms  of,  i.   471. 

treatment  of,  i.  472. 
"Stone    lungs,"    i.   330. 
Strangulation  of  the  intestines,  i.  023. 
Strawberry   tongue,   i.   48. 
Streptococcic  infection,  scarlet  fever  and, 

i.   47. 
Streptococcus  pneumonia,  i.  267. 
Streptococcus  pyogenes,  erysiiwlas  and,  i. 

72. 
Stronguliis  duodenale,  i.  038. 
StrongyluH  (ii^^H.  i.  707. 
Strumous   bciirt,   ii.   580. 
Strllmpell-Marie's  disease,  ii.  23. 
Strychnin   pnisnning,   ii.   718. 

tetanns  anil.  i.    145. 
Sugar,   teats   for,   ii,   98. 
Suggestibility,  hysteria  and,  ii.  617. 
Suggestion,    hysteria   and,   ii.   641. 
Sulphuretted  hydrogen   poisoning,  ii.  717. 
Sulphuric-acid  poimoning,  ii.  711. 
Sulpliurimtii-aoid  poisoning,  ii.  712. 
Summation  of  reflex  irritation,  ii.  207. 
Sunstroke,   ii,  527. 
Suppurative    encephalitis,    ii.    618. 
Suppurative  hepatitis,  i.  681. 
Suppurative  pylephlebitis,  i.  715. 
Suprarenal  capsules,  diseases  of,  action  of, 
adrenalin  in,  i.  802. 

aetiology  and  pathological  anatomy  of, 
i.    801. 

blood  pres.sure   in,   i,  804. 
'  course  of,   i.   805. 

pigmentation   in,   i.   804. 


Suprarenal  capsules,  diBeases  of,  prognosis 
in,   i.   805. 
symptomatology  of,  i.  803. 
treatment   of,   i.    805. 
Suspension  treatment,  tabes  dorsalis  and, 

ii,    361. 
Swamp   fever,  i.   107. 
Swine,  trichinosis   and,  i.    158. 
Sydenham's   chorea,    ii.   S97. 
Symmetrical     spontaneoua     gangrene,     ii. 

565. 
Synovitis,   scarlatinal,    i.    50. 
Syphilis,    aneurism   and,    i.    459. 
cerebral,  ii.  544. 
contracted   kidney   and,    i.    772. 
general    paresis   and,    ti.    550. 
myelitis   and,    ii.   310. 
neuralgia  and,  ii.   167. 
neuritis   and,    ii.    266. 
of  the  liver,  i,  703. 
of  the   lungs,  i.   340. 
of  the  rectum,  i.  603. 
scrofula   and,   ii.    141. 
"606"  and,   ii.   648,   549. 
tabea  dorsalis  and,  ii.  333. 
Syphilitic   atTectiona   of    the    spinal    cord, 
ffitiology     and     pathology      of,     ii. 
418. 
diagnosis  of,  ii.  420. 
symptoms   of,   ii.   410. 
syphilitic    myelitis    and    spastic    spinal 

paralysis    as,    ii.    420. 
syphilitic  psendo-tabes  and.  ii.   419. 
treatment  of,  ii.  421. 
Wassermnnn  reaction  in,  ii.  421. 
Syphilitic  chiornsis,  ii.  49. 
Syphilitic    endarteritis,    cerebral     hemor- 
rhage  and.    ii.    408. 
Syphilitic  myelitis  and  spastic  spinal  par- 
alysis,  ii.   420. 
Syphilitic  pseudo-tabes,  ii.  419. 
Syringomyelia    and    hydromydus,    bulbar 
disturbances   in,   ii.   425. 
central  gliosis  in,  ii.  422. 
clinical   symptoms  of,   ii.    423. 
course    of,    ii.    425. 
deformed  extremities  in,   ii.   424. 
diagnosis  of,  ii.  426. 
dillicult   labor   and,   ii.   423. 
kyphoscoliosis    in,    ii.    425. 
Morvan's  disease  and,   ii.   424. 
pathological   anatomy  and   pathogenesis 

of,   ii.    421. 
treatment  of,   ii.   426, 
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SyBtemic  diaeases  of  the  spinal  cord,  sim- 
ple or  combioed,  ii.  285. 

Sfzygiutn  jambulanum,  diabetes  and,  ii. 
119. 

Tabes  dorsalis,  Bctiology  of,  ii.  333. 
anssthetic  zones  in,  ii.  34d. 
Argyll  Robertson  pupil  in,  il.  349. 
ataxic   stage  of,    ii.   341. 
cerebro-spinal  fluid  in,  ii.  35S. 
clinical  history  of,  ii.  339, 
combined  systemic  nature  of,  ii.  339. 
course  and  prognosis  of,  ii.  356. 
"crises"    in,    ii.    352. 
cutaneous  and  muscular  sensibility  in, 

ii.   340. 
diagnosis  of,   ii.   357. 
diplopia   in,   ii.   350. 
disturbance  of  reflexes  in,  ii.  345. 
disturbances    of   bladder,    rectum,    and 

sexual  organs  in,  ii.  361. 
ear   in,  ii.   351. 
ergotism  and,  ii.  335. 
gait    in,    ii.    341. 
genu  recurvatum  in,  ii.  364. 
immobility  of   pupil   in,   ii.   340. 
knee-heel  test  in,  ii.  341. 
lancinating  pains  in,  ii.   340. 
lymphocytosis    in,    ii.    355. 
ma]  perforant  du  pied  in,  ii.  352. 
mechanism  of  cuJirdinntion  in,  ii.  344. 
muscular  nutrition  in,  ii,  356. 
muscular  sense  in.   ii.  34S. 
muscular  tonus  in,  condition  of,  ii.  346. 
optic  atrophy  in,  ii.  340,  351. 
osteopathies    and    arthropathies    in,    ii. 

353. 
paralysis  and,   ii.  344. 
paralytic  stage  of,  ii.  341. 
pathological  anatomy  of.  ii.  336. 
pressure  Bensc   in,   ii.   349. 
primary  meningeal  origin  of,  theory  of, 

ii.    339. 
proteo- react  ion  in,  ii.  350. 
pulse   in,   ii.    352. 
Romberg's  sign   in.  ii.   341,  342. 
spasmodic,  ii.   392. 

sympttrma  in  internal  orpans  in,  ii.  362. 
syphilis   and,    ii.   333, 
temperature  sense  in,  ii.  348. 
tendon   reflexes   in,   ii.  340. 
treatment  of,  ii,  358. 
baths    and,   ii.    300. 
electricity   in,   ii.  350. 


Tabes  dorsalis,   treatment  of,  exercise  in, 
ii.   361. 
hygiene  in,  ii.  362. 
nerve  stretching  in,  ii.  300. 
suspension,  ii,  301. 
symptomatic,  ii.  301, 
trophic  disturbances  in,  ii.  363. 
ulnar  phenomenon  in,  ii.  353. 
upper  extremities  and,   ii.  349. 
Wassermann    test   in,   ii.    334. 
Westphal's  sign  in,  ii.  346. 
Tabes   mesenterica,   i.   002,   650. 
"  Tilohes  bleuAtres  "  in  typhoid,  i.  21. 
"Tflclies  cerebraloa,"   ii.   463. 
Tactile  circles,   ii.   150. 
Tsnia  cucumerina,  i.  631. 
cfhinwoccUH,   i,   708. 
medioeanellata,  i.  630. 
uuna,  i.  031. 
sagnata,  i.  630. 
solium,   i.  628. 
Talalgia,   ii.    183. 
Talma-Drummond    operation,    in    hepatic 

cirrhosis,  i.  693. 
Tapeworms,  ano^min  from,  i.  632. 
animals    and,    i.    630. 
beef   and,   i,   030. 
diagnosis  of,  i.  632. 
cosinophilia   from,   i.   632. 
fishes   and,   i.    631. 
hog    and,    i,    629. 
natural    history*  of,    i,   628. 
prophylaxis   against,    i.   635. 
symptoms   of,   i.   632. 
treatment    of,    i.   633. 
varieties  of; 

BothriocpphnluH  tatus,  i.  630. 
(.'ysticerci   c('11ulos«>,   i.   629. 
C'ysticercus   racemosus,   i.  630. 
Ta-nia   medioeanellata,   i.   630. 
Tirnia  wlium.  i.  028. 
Tapping,   in   ascites,   i,   659. 
Tarsalgia,  ii.    183. 

Taste,  anomalies  of  sense  of,  liyperiesthesia 
and    anaesthesia   as,   ii.    192. 
nerves   involved    in,   ii.    191. 
test  of  sense  of  taste  in,  ii.  192. 
disturbances  of,   ii.   2.33. 
Tegmentum,    ii.    492. 
Temperature    sense,    ii.    140. 
Teinpiirnl  convolutions,  ii.  479. 
Tendon    reflexes,   ii.  209. 
Tertian    parasite,   i.    108, 
Tertian  type  fever,  in  typhoid,  i,  8, 
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Test   meals,    i.    511,   616. 
Tetanus,    ii.    203. 

Eintmals  and,  i.  142. 

bacillus  and  toxins  of,  i.  141. 

baths   and,   i.   146. 

Behring's  antitoxin  in,  i.   146. 

clinical    history   of,    i.    142. 

diagnosis  of,  i.   145. 

facial  muscles   in,  i.   142. 

gelatin  and,  i.   142. 

hydrophobia  and,  i.   146. 

hydrophobic  or  cephalic  form  of,  i.  144. 

hyperpyrexia   in,   i.    144. 

negroes  and,  i.   142. 

neonatorum,    i.    142. 

opisthotonus   in,   i.    142. 

prophylaxis   against,    i.    146. 

reflexes    in,    i.    14.1. 

rheumatic,    i.    142. 

strychnin  poixoning  and,  i.  14S. 

tissue  changes  in.  i.   144. 

treatmi-nt   of,    i.    145. 

wounds  and,  i.  142. 
Tetany,  (etiology  of,   ii.   610. 

clinical  history  of,  ii.  612, 

diagnosis   of,    ii.    614. 

frequency  of   attacks   in,   ii.  614. 

parathyroids    and,    ii.    610. 

prognonis   in,  ii.   614. 

paeudo  tetanus  anil,   ii.   613. 

symptomatic   form   of,  ii.   Oil. 

treatment   of,   ii.   614. 

TrouHwau's.  KrhV,  uiid  C'hvostek's  signs 
in.    ii.   61'). 
Thermic    fever,    ii.    527. 
ThoniMen's  dineaito,  ii.  615. 
Throat,    letiology    of,    i.    4ft3. 

l)H('il1u!4   furtiformis   and.   i.  488. 

elinicul    hiHtory   of,    i.    4S4. 

diagnnsifl   Hn<)    prognosis   in.   i.   48S. 

treatiiinit    nf.   i.    480. 

varieties    nf: 

catarrlinl.    i.    4S5. 
follieiilar  tonMillitin.   i.  486. 
Plant  Vincent's  nngina,  i.  488. 
tonsillar  and  peritonsillHr  ttbscess,  ne- 
rrotio   touHillitix,   i.  487. 
ThrnnibuHiR.  iiiiii-Tnin  and,  ii.  55, 

in    typhoid,    i.    20, 

of    basilar    Hrtcry,    ii.    447. 

of    cereliral    sinuses,    ictiidogy    and    pa- 
tll(>liij;y   nf,    ii.   4ti.'i. 
Inention    "f,    ii,    4115. 
prognnsiH   of,    ii.    467. 


Thrombosis,  of  cerebral  sinuses,  symptoms 
of,   ii.   466. 
treatment  of,   ii.   467. 

of  portal  vein,  i.  7)7. 
Thrush,  a-tiology  of,   i.   474. 

oidium  albicans  fungus  and,  i.  474. 

stomatitis  and,  i.  475. 

symptoms   of,    i.    474. 

treatment    in,    i.    474. 
Thymic  asthma,  i.   186. 
Thymus    gland,    pseudo-paralytic     myas- 
thenia and,  ii.  444. 
Thyroid  gland,  myxonlema  and,  ii.  5M. 

obesity    and,    ii.    134. 
Thyroidectomy,   exophthalmic   goiter   and, 

ii.    581. 
Tibial  nerve,  paralysis  of.   ii.   24H. 
Tibialis   phenomenon,   ii.    2(>4. 

amyotrophic  lateral  st'lenisiM  and.  ii.  372. 

cerebral    hemorrhage   and.    ii.    509. 

pressure  paralysis  of  spine  and,  ii.  306. 
Tic,  spasm  distinguished  from,  ii.  254. 

convulsif,  ii.  172. 

de  Bommeil,  ii.  257. 

douloureux,  ii.   170. 

rotatoire,  ii.  256. 
Tick  fever,  i.  162. 
Tics,  maladie  des,  ii.  636. 
Toe  drop,  in  peroneal  paralysis,  ii.  248. 
Tongue,  diseases  of: 

acute  parenchymatous  glossitis,  i.  476. 

black-hair  tongue,  i.  477. 

glossitis   dissecans,   i.    476. 

lingual  psoriasis,  i.  476. 
Tonic  spasms,  ii.  201. 
Tonsillitis,   i.   486. 

Tonsils,  chronic  hypertrophy  of,  pavor  noe- 
.  turnus  and,  i.  490. 

treatment   of,    i,   41*0. 

inflammation   of.   i.   48.1. 

rheumatism   and,   ii,    15. 
Tophi,   in  gout.   ii.    12:j. 
Topical   diagnosis   of   cerebral    lesions,   ii. 

469. 
Torpid  habitus   (scrofula),  ii.   141. 
Torticollis,   rheumatic,   ii,   20. 
Toulouse  method,   in  epilepsy,  ii.   503. 
Toxic  and  infectious  psychoses,  ii.  660. 
Toxic    neuritides,   ii.    266. 
Toxic  paralyses,  ii,   197. 

arsenic  and.  ii.  251. 

lead   and,   ii,    249. 
Toxic  weakness  of  the  heart,  i.   429, 
Toxicology,  ii.  711. 
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Tracheal  stenosis,  stiology  of,  i.  218. 

pathology    of,    i.    219. 

pulse    in,   i.    2H). 

symptoms   of,    i.    219. 
Tracheal  tug,  in  aneurism,  i.  463. 
Tracheitis,   i.    190. 
Transfusion  of  blood,  pernicious  ansmia 

and,   ii.   66. 
Transfusion -hemoglobinuria,  ii.  78. 
Transverse  diseases  of  spinal  cord,  ii.  289. 
Transverse  myelitis,  ii.  310. 
Trapezius,  cerebral  hemiplegia  and,  ii.  505. 

paralysis  of,  ii.  237. 
Traubc's  double  sound,  I.  380. 
Traumatic   epilepsy,    ii.    583. 
Traumatic  neuroses,  c^use  and  special  na- 
ture of,   ii.   6S7. 

characteristic  features  of   ii.  656. 

concept  of,   ii.   664, 

diagnosis   of,    ii.    658. 

litigation   neuroses   and,   ii.   657. 

psychical  change   in,   ii.   655. 

rest-cure  and,   ii.   059. 

sensory  and  motor  irritation  in,  ii.  656. 

treatment  of,   ii.   658. 
"Tremblers,"  hereditary,  ii.  202. 
Tremor,  ii.   201. 
Triceps  reflex,  ii.  211. 
TrichinatouB  disease,  i.    157. 
Trichinosis,  atiology  of,  i.   168. 

clinical  hintory  of,  i.    158. 

diagnosis  of,  i.   l60. 

eoainophilia   in,    i.    159. 

glycerin   in,   i.    160. 

intestinal  and  muKCular  trichinn  in,  i. 
167. 

leucocytosis  in,  i.   169. 

myositis  in,  i.   158. 

cedema  in,  i.  150. 

pathology    of,    i.    159. 

prophylaxis  and  treatment  of,  i.  160. 

rats   and,    i.    158. 

swine  and,  i.   168. 

trichina  spiralis  in,  i.  157. 
Trichocephaliis  dispar,  i.  640. 
Trigeminus,  anaesthesia  of,  ii.  Kil. 

paralysis  of  motor  branch  of,  ii,  230. 

spasm  in  motor  distribution  of,  artificial 
feeding   in,    ii.    252. 
masticatory   facial   spasm   as   a   form 

of,    ii.    251. 
treatment  of,   ii.   252. 
•  trismus   as   a   form   of,   ii.   251. 
Trismus,  i.    142;    ii.  203,  251. 


Trophic  disturbances,  ii.  158. 

general  consideration  of,  ii.  664. 
Tropical    malarial    parasite,    i.    109. 
Trommer's   test   for   sugar,   ii,   98, 
Trousseau's    sign,    ii.    596,    613. 
Trunk  muscles,  paralyses  of,  ii.  239. 
Tubercula   dolorosa,   ii.    278. 
Tuberculin,    i.    311. 

spina)  caries  and,  ii.  310. 
Tuberculin   test,   i.   306. 
Tuberculosis,   acute   general   miliary,   eti- 
ology of,  i.  318. 
bronchitis   and,    i.   324. 
circulatory  apparatus  in,  i.  322. 
clinical   history   of,  i.   319. 
diagnosis  of,   i.  323. 
digestive  apparatus  in,  i.  322. 
eyes   in,   i.   323. 
fever    in,    i.   321. 
intermitting  form  of,  i.  321. 
nervous    system    in,    i.    323. 
pathological  anatomy  of,  i.  319. 
prognosis  in,  i.  324. 
respiratory  apparatus  in,  i.  322. 
symptoms  of,   general,   i.  321. 
predominant  cerebral,  i.  320. 
predominant  pulmonary,  i.  320. 
single,    i.    321. 
treatment   of,   i.    324. 
typhoid   fever  and,   i.   323. 
typhoidat   form   of,   i.   320. 
antemia  and,  ii.  56. 
measles  and,  i.  50. 

of    the    genitourinary    apparatus,    sti- 
ology  and  patholc^ical  anatomy  of, 
i.   817. 
clinical  symptoms  of,  i.  818. 
course  of,  i.  819. 
diagnosis  of,  i.  819. 
treatment  of  i.  819. 
of  the  intestines,  i.  601. 
of  the  larjTix,  etiology  of,   i.   178. 
clinical    symptoms    of,    i.    179. 
diagnosis  of,  i.    180, 
laryngeal  syphilis  and,  i.   180. 
pathological  anatomy  of,  i.   170. 
prognosis  in,  i.  181. 
tracheotomy   in,  i.   IHI. 
treatment   of.    i.    180. 
rif  the  lungs,  letiology  of,  in  niitn,  i,  276. 
age    and.    i.    28], 

anu-mia  and  cnliir  of  skin  in.  i.  300. 
antipyretics    in,    i,    317, 
auscultation    in,   i.    294. 
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Tuberculosis,  of  the  lungu,  bovine  tuber- 
culosis and,  i.  278. 
cavitica  and  crncki'd-put  retwnuoce  in, 

i.    294. 
cheesy  degeneration  in,  i.  282. 
chronic  course  of,   i.  287. 
chronic  interstitial  proceasee  in,  i.  2B3. 
cicatrices  and  pigment  induration  in, 

i.   283. 
circulatory    organs    and    blood    in,    1, 

303. 
clinical    history   of,    i.    285. 
complicationa   of   other   organs   in,   i. 

301. 
concurrent  inflammatory  proceBaes  in, 

i.   284. 
cough  in,  i.  288,  316. 
diagnosis  of,   i.   305. 

of  cavities  in,  i.  205, 
diet  in,   i.  313. 
direct    and    indirect    infection    in,    i. 

277. 
disseminated   form   of,    i.   297. 
dyspntea  in,  i.  2))2. 
elastic  fibers  in  sputum  of,  i.  290. 
emaciation   in,   i.   300. 
expectoration   in,   i.   288. 
extirpation  of  scrofulous  swellings  in, 

i.    310. 
fever    in,  i.   298. 
fibroid   contraction   and,    i.   296. 
further  course  of,  i.  287. 
galloping  consumption  and,  i.  287. 
general  pathology  and  ntiology  of,  i. 

274. 
general   weakness,   night   sweats,  and 

nervous  disturbances  in,  i.  300. 
hemoptysis  in,  i.   289,  316. 

fever  following,  i.  289. 
heredity    and,    i.    280. 
hydrotherapy   in,    i.   3L5. 
hypochondriacal    pbthiseophobia   and, 

i.    306. 
inception   of,   i.   282. 
incipient,  physical  diagnosis  of,  i.  294. 

symptoma  of.  i.  286. 
individual  prediaposition  to,  i.  279. 
infection  tlirougli  the  akin  in,  i.  278. 
initial    iiifi-clion    in,    i.    285. 
kiilncv",    urinary    p.Ta^jifrcH,    and    sex- 
ual   nrfT.Tns   in.   i.    303. 
KiicL')*   tiihi-rculin   and,   i,   306. 
larynx,  traclica,   pharynx,  and  buccal 

cavity    in,   i.   301. 


Tuberculosis,  of  the  lungs,  liver  and  spleen 

in,   i.  303. 
loss   of   appetite   in,   i.    318. 
lung    symptoms    in,    i.    286. 
lymph  glands  in,  i.  304. 
miliary  tubercle  in,  i.  282. 
milk    infection    and,    i.    278. 
nervous    system    in.    i.    304. 
night  sweats  in,  i.  318. 
onset  of,   i.   285. 

pain  in  the  chest  in,  i.   288,  316. 
pathological  anatomy  of,  i.  281. 
pearly  distemper  of  cattle  and,  i.  275. 
phthisical   habit    in,    i.    292. 
physical  examination   in,   i.   292. 
Pirquet's    skin    reaction    in,    i.    307. 
pleura   in,   i.   301. 
pneumonic   form    of,   i.    297. 
pneumothorax  from,  i.   301. 
preceding  diseases  and,   i.  280. 
predisposing  causes  of,  i.  279. 
primary  gcni to-urinary  infection  in,  I. 

278. 
prognosis  in,  i.  308. 
prophylaxis  in,  i.  300. 
respiration   in,   i.   292. 
rest  and  good  air  in,  i.  314. 
results    of    percussion    in,    i.    293. 
sanatoria  for,  i.  314. 
secondary  inflammatory  processes  in, 

i.   282. 
skin  in,  i.  305. 
slow   growth    of    the    tubercle    bacilli 

and,   i.   279. 
special    symptoms    and    complications 

of,    i.   288. 
spread   of    infection    in,    i.    276. 
staining  the  bacilli  in,  i.  291. 
stomach,    intestines,    and    peritoneum 

in,   i.   302. 
symptomatic  treatment  of,  i.   310. 
symptoms    in,    i.    298. 

of  other  organs,  i.  301. 
termination  of,  i.  288. 
tberapeusis  in,   i.  310. 
treatment   of,    i.    309. 
tubercle    bacillus    and,    i.    275. 
tuberculin    and.    i.    311. 
variations  an  regards  time  in.  i.  28S. 
X-ray   examination   in,   i.   308. 
I>ericarditiB   and,   i.   441. 
scrofula   and,    ii.    141. 
Tuberculous    meningitis,    »tiology    of,    ii. 

459. 
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Tuberculous    mcningitiB,    "  cephalic    cry " 
in,  ii.   463. 
children  and,   ii.  463. 
clinical   history   of,   ii.   460. 
diaji^osis  of,    ii.   463. 
duration    and    stages    of,    ti.    462. 
eye  symptoms  in,  ii.  461. 
Kernig'a   sign   in,   ii.  461. 
lumbar  puncture   in,  ii.   464. 
other  forms  of  tuberculosis  and,  ii.  469. 
pathology   of,   ii.    460. 
peripheral  symptoms  in,  ii.  461. 
pulse  and  temperature  in,  ii.  462. 
reflexes   in,   ii.   462. 
respiration  in,  ii.  462. 
taches  c^r^brales  in,  ii.  463. 
treatment   of,   it.   464. 
Tuberculous   pericarditis,   i.    448. 
Tuberculous  peritonitis,  i.  6S2. 
Tubingen  heart,  i.  422. 
TufTnell's  method  in  aneurism,  i.  466. 
Tumors  of  the  brain,  etiology  of,  ii.  530. 
base  of  the  brain  and,  ii.  636. 
carcinoma  as,  ii.  631. 
cerebellum  and,  ii.   537. 
cerebral    hemispheres    and,    ii.    63S. 
cortical  or  subcortical  localization  of, 

ii.    539. 
course  of,   ii.   540. 
cysts  as,  ii.  532. 
diagnosis   of,    ii.   640. 
disturbances  of  the  sensorium  and  in- 
telligence   from,    ii.    632. 
epileptiform  convulsions  from,  ii.  533. 
focal  symptoms  of,  ii.  535. 

summary    of,    ii,    639. 
glioma  as,   ii.   530. 
gumma   and   solitary   tubercle   as,   ii. 

631. 
headache  in,   ii.   532. 
loss   of   flesh   and   strength   from,    ii. 

634. 
neighborhood   of    the   third    ventricle 

and,  ii.  537. 
•ptic  neuritis  from,   ii.   533. 
pons,  crura,  and  medulla  and,  ii.  638. 
prognosis   in,   ii.   541, 
rare    forms   of,   ii.   531. 
sarcoma  as,   ii.   531. 
spinal   cord   in,   ii.   534. 
HVmptoms  of.  general,  ii.  5.32. 
treatment   of,   ii.   542. 
operative,    ii.    542. 
varieties  of,  ii.  530. 


Tumors  of  the  brain,  vertigo,  slowing 
of  the  pulse  and  vomiting  from, 
ii.   5.33. 

of    the    spine,    tabes    dorsalis    and.    ii. 
358. 
Turpentine  pipe,   i.   201. 
Tussis  convulsiva,  i.  208. 
Tylosis,    i.    476. 

Tympanites,    in    typhoid,    i.    1 1. 
Typhlitis  and  perityphlitis,  actinomycosis 
and,   i.   597. 

aetiology  and  pathological  anatomy  of, 
i.    591. 

chronic  course  of,  i.  503. 

course  of,   i.   698. 

diagnosis  of,  i.  597. 

fever   in,   i.  505. 

foreign  bodies  and,  i.  693. 

gallstone,    parametritis,    etc.,     typhoid, 
and,   i.   597. 

incidence  of,  i.  593. 

indications  for  operating  in,  i.  590, 

leucocytosis   in,   i.   696. 

new  growths  and,   i.  607. 

objective  examination   in,  i.  604. 

obstruction  following,  i.  697. 

prognosis  in,  i.  697. 

psoas  abscess  and,  i.  597. 

simple,     gangrenous,     and     perforative 
forms   of,   i.   602. 

size  of  abscess  in,  i.  506. 

spontaneous  recovery  in,  i.  696. 

symptoms    and    clinical    course    of,    i. 
594. 

treatment   of,   i.   508. 

tuberculosis  and,   i.   597. 

unfavorable  termination  of,  i.  696. 

urine   in,   i.   595. 
Typhoid   fever,   i.    1. 

abdominal   pain   in,  i.   11. 

abortive    form    of,   i.    22. 

letiology   of,   i.    1, 

aged  and,  t.  23. 

"ambiguous"   or   "steep-curve  period" 
in,    i.   8. 

artiflcial    production    of,    i.   2. 

at   Plymouth.   Pa.,   i.   4. 

bttcillnn  of.    i.    I. 

"  bacillu!>    carriers"    in.    i.    3. 

bacteria   in   bliKH]    in,   i.   2. 

btitliA  in,  when  eon tru indicated,  i,  31. 

bedsores   in,  i.   21.  27. 

blood    in.    i.    20. 

blood  examination  in,  i.  26. 
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TVpiMMl  fenr.  boils  and  abacesaes  follow-  , 

imi.  i.  ii. 
Bninti'»  inK>l-b«th  treatment,  i.  2d. 
br«jiichtti:i  in.   i.   15. 
iMtiiw^  of   lowered   temperature  in,  i.  9. 

uf  nervous  symptoms  in,  i.   18. 
infTvbral  disorders   in,  i.   19. 
tftiiuinvis  of   infection   in,   i.   2. 
cbildrvD   and.    i.   23. 
cholera,   i.   103,   104. 
circulatory    system    in,    i.    19. 
eolo-typhoid   in,   i.    11. 
complications  of  separate  organs  in,  i. 

10. 
constipation  in,  i.  11. 
corpultrnce   and,   i.  23. 
course   of,   i.   6. 

peculiarities  in,  i.  22. 
croup   and,    i.    16. 
dvcline   in,   i.   6. 
defervescence  in.  i.  8. 
delirium    in,   i.    17. 
diajfnosis  of,  i.  24. 
diazo- reaction    in,   i.   22. 
diet    in.   i.   28. 
differential  diagnosis  of,  from  typhus,  i. 

37. 
digestive  organs,  mouth,  ears,  and  par- 
otid  in.   i.    10. 
llrigt(l.-ki-(.\>nrRdi  culture,  medium  and, 

i.    2ti. 
drinkt'rs   and,    i.    23. 
excitement  nnd.   i.   23. 
tastigium   in,   i.  6. 
febrile  sMHiueta  in,  i.  10. 
(ever    in.    i.    7. 

Ficker'a    diagnosticator   of,    i.   26. 
(ouiites    in,    i.    2. 

genito  urinary  n{>)mrntus  in.  i.  22. 
"  nu'Uiulsoil."     "  drinking-water,"     and 

"groiiiidHlr  "  tliiHiries  of,  i.  3. 
gmup    fonr*    of,    i.    23. 
DrulHT-Widal    agglutination    test   in,   i. 

25. 
hair   and    nails   in.   i.   21. 
headacUi-    in,    i.    17. 
hii-cough    in,    i.    14. 
immuiiitv    from.    i.    5. 
iiifiH-lioii  ill.  from   fomites.  i.  4. 
iut\vtii>n   iti.  through  oysters,  i,  4. 
iiillHmtil  nifm-iitt>ric  lymph  glands  in,  i. 

iiitUiciuv  of  age  on.  i.  5. 
of   sc\    in.   i.   5. 


Typhoid  fever,  initial  period  of,  i.  6. 
intestinal  diphtheritic   inflammatioo  in, 

i.    II. 
intestinal  hemorrhage  in,    i.    12. 
intestinal  perforation  in,  i.  12. 
laryngitis    in,    i.    16. 
leucopenia  in,  i.  20. 
liver   in,   i.    13. 
medication    in,    i.    31. 
milk  infection   in,  i.   4. 
mixed   infections   in,    i.    10. 
mortality   in,   i.   27. 
mouth  and  throat  in,  i.   14. 
mouth  hygiene  in,  i.  28. 
muscles,  bunes,  and  joints  in,  L  21. 
myocarditis   in,   i.    10. 
nervous  system  in,  i.   17. 
neuralgia   in,   i.    18. 
nosebleed   in,   i.    17. 
(edema   in,   i.   20. 
otitis   and    parotitis    in,    i.     14. 
paralysis  in,  i.   10. 
pelioma   typhosum   in,   i.    21. 
Peyer's  patches  in,  i.   10. 
pleurisy  and  pneumothorax  in,  i.  16. 
pneumonia  in,  i.  15,   16. 
predisposition    to,    i.    6. 
prodromata  of,  i.  6. 
prognosis  in,  i.  27. 
prophylaxis  against,  i.  34. 
psychoses  in,  i.   18. 
pulse  in,  i.  19. 
recrudescences  of,   i.   24. 
relapse  in,  i.    10,  23, 
respiratory  organs  in,   i.    IS. 
rise  of  temperature  in,  i.  9. 
Rttntgen-rays    in,    i.    16. 
roseolse  in,  i.  20. 
seasonal  prevalence  of,  i.  6- 
sewer  gas  and,  i.  4. 
skin  in,  i.  20. 
solitary    follicles    in,    i.    10. 
spondylitis   in,   i.    21. 
"  stage  of  retardation  "  in,  i.  9. 
stomach   in,   i.    14. 
subaultua  tendinum  in,  i.  17. 
"taches  hleufltres"  in,  i.  21. 
temperature      in      convalescence      from, 

i.  9. 
tertian   type   fever   in,   i.   ft, 
thoracic   symptoms    in,    i.     15. 
thrombosis    in,    i.    20. 
tonsils  in,  i.    14. 
transmission  of,  i.  3. 
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Typhoid  ferer,  treatment  of  diarrhea  in, 
i.   33. 
of   int«atiDal    hemorrhage   in,  i.   32. 
of  nervoutt  syniptonia  in,   i.  33. 
of  peritonitis  in.   i.  33. 
of   pulmonary    symptoms   in,    i.   33. 
of  tympanites    in,   i.   33. 

tympanites    in,    i.    11. 

vaccination  against,  i.  34. 

virulence  of  stools  and  urine  in,  i.  2. 

walking   form   of,   i.   23. 

water    infection    in,    i.    3. 

wet  packs  in,  i.  30, 
Typhoid   measles,   i.   69. 
Typhoidal  influenza,  i.  90. 
Typho-malaria,    i.    1 14. 
Typhus  abdominalis,  i.   1. 
Typhus  fever,  a'tiology  of,  i.  35. 

age  and,  i.  35. 

complications  and  varieties  of,  i.  37. 

course   and   symptoms  of,   i.   36. 

diagnosis  of,  from  typhoid,  i.  37. 

distrihutiun   of,   i.    35. 

eruption    in,    i.    36. 

fomitic  transmiasion  of,  i.  36. 

immunity  from,  i.  36. 

light  attacks  of,  i.  37. 

prognosis  in,  i.  38. 

treatment  of,  i.   38. 
Typhus  levisfiimus,  i.  22. 
Tyrosin   and   leucin,   in   urine,   i.   699. 

Ulcer,  gastric,   i.   520. 
Ulcerative  stomatitis,   i.  471. 
Ulnar  paralysis,  ii.  242. 
I'ncinaria  Americip,  i,  640. 
Uncinariasis,    i.    638. 
Undulant   fever,    i.    Ifil. 
Unilateral     lesion     of     the     spinal     cord, 
Bruwn-Sftinard'n   paralysis   and.   ii. 
430. 
sensory  dtRturl>anc4-i<   in,   ii.  432. 
spinal    heniiple>!ia    an<l,    ii.    431. 
reflexes  in.  ii.  433. 
Upper  extremity,  paralysis  in  the  region 
of,  hiceps  and  lirAcIiialis  anticua  in, 
ii.   240. 
combine<I  paralynen  in.  ii.  243. 
delivery   paralyses   and,   ii.   244. 
deltoid  muscle  in,   ii.  240. 
ErVs   paralysis,   ii.   244. 
median    paralysis    in,    ii.    243. 
occupation  paralyses  and,  ii.  244. 
prognosis  and  treatment  of,  ii,  246. 


Upper  extremity,  paralysis  in  the  region 
of,  radial  paralysis  in,  ii.  241. 
ulnar    paralysis   in,   ii.   242. 
Ureemia,  a;tiology  and  pathology  of,  i,  734. 

amaurosis   in.   i.   738, 

Uheyne-Stokea  hreathing  in,  i.  738. 

convulsions   in,  i.  737. 

course  of,   i.   739. 

cumulative   effects   in,   i.    736. 

diarrhwa  in,  'i.  738, 

"  internal  secretion  "  of  the  kidneys  and, 
i.   736. 

prognosis  of,  i.  740. 

psychoses    in,    i.    738. 

pulse,  temperature,  and   respiration   in, 
i.   739. 

retention  of  urinary  constituents  in,  i. 
736. 

symptoms   of,   i.   737. 

sweat  glands   in,   i.  738. 

tlieory  of  cerebral  u'dema  in,  i.  736. 

toxic  action   in,   i.   735. 

vomiting   in,    i.   738. 
Urremic  cholera  typhoid,  i.  104, 
Urea,   diabetes   and,    ii.   99. 
Urethral  stricture,  pyelitis  and,  i.  807. 
Uric  acid,  contracted  kidney  and,  i.  771. 

excretion  of,  i.  744. 

gout  and,  ii.   119. 
Uric-acid  sidventa,  i.  815. 
Urine,  nocturnal  incontinence  of,  i.  830. 
Urotropin,   in   cystitis,  i.   827. 

Vaccination,  against  hydrophobia,  i.  149. 

against  typhoid,  i.  34. 

malignant   pustule   anil,   i.    166. 

smallpox    and,    i.    68. 
Valvular  diseases  of  the  heart,  i.  376. 
Van  Deen's  teat  for  blood,  i.  517.  731. 
Varicella,   i.   71. 
Varicose    veins,    ncroparfpstheaia    and,    ii. 

186. 
Viiriida   vera,   i,   61. 
Varioloid,   i.   61. 

Vnritdois.   verrucosa   sou  miliaris,   i.   05. 
Vascular    crniiip    and    angina    pectoris,    i. 

436. 
Vasomotor  disturbances,  general  crmsider- 
ation   of,    ii.   562. 

panilysis  aa,  ii.  563. 

spaMni  an,   ii.  563, 
Venous  congestion,   cirrhosis  of  the  liver 

and,   i.   687. 
V^ertebral  artery,  aneurism  of,  ii.  450. 
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Vertebral  caries,  retropharyngeal  abscew 

and,  i.  495. 
Vertebral  column,  chronic  anchylosing  rig- 
idity of,  ii.  23. 
Vertigo  ab  aiirc  la-ua,  ii.  5tiO. 

brain   tumors   and,   ii.   S33. 

cerebellar  lesions  and,  ii.  404. 
Vesical  catarrh,  i.  822. 
Vesical  diphtheria,  i.  824. 
Vestibular  ataxia,  ii.  561. 
Vetch  poisoning,  motor  tabes  and,  ii.  397. 
Vicarious   menstruation,  i.    169. 
Visual  center,  ii.  478. 
Voltaire-face,   i.   587. 
Voluntary   motion,   table   of   muscles   and 

nerves  concerned  in,  ii.  222. 
Volumen  pulmonum  auctum,  i.  227. 
Volvulus  of  colon,   i.   624. 
Vomiting,  brain  tumors  and,  ii.  633. 

in  scarlet  fever,  i.  44. 

Walking  type  of  yellow  fever,  i.  121. 

Walking  typhoid,  i.  23. 

Waller's  law  of  degeneration,  and  neuritis, 

ii.   264. 
Wassermann  reaction,  general  paresis  and, 
ii.   553. 

syphilis  of  the  spinal  cord  and,  it.  421. 

tabes  dorsalis  and,  ii.  334. 
Water,    cholera    spread    by,    i.    100. 

typhoid    infection    from,    \.    3. 
Water-cancer,   i.   477, 
"  Waxy  degeneration,"  ii.  221. 
"Waxy    flexibility,"   ii.    203. 
Waxy   kidney,   i,   784. 
Waxy  liver,  i.  714. 
Weakenpd   heart,   i.   429. 
Weichselbauni's  ineningocoecua,  i.  127. 
Weights   and   measures,    ii.   738. 
Weil's  diHcaRe,  i.  ttOK. 
Westphal-Kdinger  mu-IeuH.  ii.  4!ll. 
Westphal'a    sign,    tabes    dorsalis    and,    il. 

345. 
Wet  brain,   ii.   063. 
Wet  nurse,   selection  of,  i.   588. 
Whipworm,  i.  040. 


Whooping  cough,  etiology  of,  i.  208. 

catarrhal    stage   of,   i.   209. 

complications  and  nequelv  of,  1.  210. 

contagiuni   of,   i.   208. 

convulsive   stage  of,   i.   209. 

diagnosis  of,  i.  211. 

hemiplegia  and,  i.  209. 

paroxysms  of,   i.   209. 

physical  examination  of.  i.  210, 

prognosis  in,  i.  211. 

stadium  decrement!  in,  i.  210. 

symptoms  and  course  of,  i.  209. 

treatment  of,  i.   212. 
Widal  reaction,  in  typhoid,  i.  25. 
Williams's  sign,  i.  308. 
Wintrieh's  change  of  note,    i.    296. 

of   pitch,   i.    363. 
Witzelsucht  in  brain  tumors,  ii.  533. 

in    frontal    lesions,    ii.    477. 
Word  deafness,   ii.   479,  483. 
Writer's    cramp    and    allied     profeaaional 
neuroses,  ii.  260. 

X-ray    examination,    emphysema    and,    i. 

236. 
Xanthelasma,   i.  663. 

Yawning  spasm,  ii.  269. 

Yellow  atrophy  of  the  liver,  acute,  i.  696. 

Yellow  fever,  letiology  of,  i.  119. 

black  vomit  in,  i.    121. 

course   and   symptoms   of,    i.    121. 

diagnosis  of,  i.   121. 

fomites  and,  i.   120. 

immunity    from,   i.    120. 

Jaundice  in,  i.   120,   121. 

liver    in.    i.    120. 

mosquitoes  and.   i.    120. 

negroes  and.  i.   120. 

onset    of,    i.    121. 

pathologieal  anatomy   of.   i.    1-20. 

prognosis    in,    i.    122. 

stage   of   calm    in,    i.    121. 

treatment   of,    i.    122. 

walking    ty)>e   of,    i.    121. 

Zinc   poiaoning,   ii.    714. 


THE   END 
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